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ES:
EXECUTIVE
SUMMARY
ES.1 Introduction
ES.1.1 PROJECT DESCRIPTION
The Coso Operating Company, LLC (COC) is seeking a 30-year Conditional Use Permit (CUP No.
2007-03) from the Inyo County Planning Commission (County) 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 proposed project is needed to provide supplemental injection
water to the Coso geothermal field in order to minimize the annual decline in reservoir productivity
due to evaporation of geothermal fluids from power plant cooling towers. The project location is
shown in Figure ES.1-1.
The project elements are described in Table ES.1-1 and shown in Figure ES.1-2. The project
would occupy approximately 59.5 acres, as shown in Table ES.1-2.

ES.1.2 LEAD AGENCY AND ENVIRONMENTAL REVIEW
The County is the Lead Agency for the environmental review of this project. The United States
Department of the Interior, Bureau of Land Management, and the US Department of Defense,
Navy China Lake Naval Air Weapons Station are cooperating agencies.
The County has prepared this Environmental Impact Report (EIR) for the purpose of examining the
potential environmental impacts associated with the proposed project prior to making a
discretionary decision on the Conditional Use Permit Application. The EIR has been prepared in
accordance with the California Environmental Quality Act (CEQA), and the Guidelines for
Implementation of the California Environmental Quality Act (CEQA Guidelines) as amended.
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Figure ES 1-2: Project Components
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Table ES.1-1: Project Elements
Component

Component
Location

Hay Ranch
Production Wells

Hay Ranch Property

Lift Pump Station

Hay Ranch Property

Substation

Storage Tank

Injection System

Associated Features and Description
•

Two existing groundwater production wells

•

Vertical shaft turbine pumps installed in each of the two ground
water production wells

•

Lift pumps to pump water from a collection tank to a high point
storage tank

•

Mechanical control building

•

Distributed monitoring and control system to monitor and
operate the water extraction, delivery, and injection systems
from a centralized control room in the mechanical control
building

•

A surge protection system for the main pumped pipeline

•

Electrical equipment/switchyard

•

A 3-5 megawatt (MW) substation including electrical equipment
such as transformers, switchgear, and motor control centers to
power the pumps and supply power to auxiliary equipment and
lighting

•

A mechanical and electrical building

•

An electrical distribution line to supply power to the well down
hole pumps and to the lift pump station

Hay Ranch Property
& CLNAWS

•

A 250,000 gallon storage tank located at the pump station

•

A 1.5 million gallon high point storage tank along Coso Road
within CLNAWS

CLNAWS
Geothermal Field

•

Wellhead piping and valving for delivering and controlling
injection water to the Coso injection well system

Hay Ranch Property

Table ES.1-2: Project Facility Acreage
Facility

Location

Acreage

Wells

Hay Ranch property

Negligible/Existing

Lift Pump Station

Hay Ranch property

4.75 acres

Pipeline (total)

Hay Ranch property, BLM lands, CLNAWS

53.5 acres

Hay Ranch property

4.5 acres

BLM lands

33.2 acres

CLNAWS

15.8 acres

High Point Tank (1.5 million gallon)

CLNAWS

0.75 acres

Substation and distribution line

Hay Ranch Property

0.5 acres
TOTAL

Conditional Use Permit (CUP 2007-003) Application
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ES.1.3 PERMITS AND APPROVALS
The permits or approvals that would be required for the proposed project are shown in Table ES.13.
Table ES.1-3: Required Permits or Approvals for the Proposed Project
Agency

Approval or Permit

Federal
US Navy, China Lake Naval Air Weapons Station

Permits and right-of-ways for pipeline and high point
water tank

Bureau of Land Management (BLM), Ridgecrest

National Environmental Policy Act compliance and rightof-way for pipeline on public lands

US Fish and Wildlife Service

Consultation with the BLM under Section 7 of the
Endangered Species Act

State
California Department of Fish and Game

Responsible agency for CEQA review

State Historic Preservation Office

Consultation and compliance under Section 106 of the
National Historic Preservation Act; consultation with BLM

Regional
Lahontan Regional Water Quality Control Board

Issuance of National Pollutant Discharge Elimination
Permits for construction

Great Basin Unified Air Pollution Control District

Authority to Construct permits

Local
Inyo County Planning Commission

Approval of the Conditional Use Permit (CUP 2007-003)

Inyo County Water Department

Compliance with Inyo County Code Section 18.77,
Regulation of Water Transfers

Inyo County Environmental Health Services Department

Construction of monitoring wells

Inyo County Public Works Department

Building and Grading Permits for pipeline along Coso
Road

ES.2 Summary of Potential Impacts
In accordance with Section 15082 of the CEQA Guidelines, the County prepared a Notice of
Preparation (NOP) for this EIR. The County received 137 unique comments on the Hay Ranch
project in several comment letters, emails, and during the public hearing held on October 17, 2007.
The following agencies, organizations, and individuals provided comments in response to the
NOP:
•

California Department of Fish and Game

•

Los Angeles Department of Water and Power

•

Indian Wells Valley Water District

•

Mark Bagley, representing the Sierra Club’s Range of Light Group

•

Marjianne Yonge, Lone Pine Paiute-Shoshone Reservation
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•

Bill Helmer, Big Pine Paiute-Shoshone Tribe Tribal Historic Preservation Officer

•

Gary Arnold of Arnold, Bleuel, LaRochelle, Mathews & Zirbel, LLC; co-owner of, and attorney
representing the owners of, Little Lake Ranch

•

Alfred F. Jahns, attorney representing Coso Operating Company (the applicant)

•

Jeff and Vicki Davis, owners of a ranch at Portuguese Bench

•

Anna O. Zacher, local resident

•

Bruce Ivy, Little Lake Ranch co-owner

•

Ralph Ruiz, Lone Pine local resident

•

Caroline Sammornipa, Native American from Independence

•

Theresa Stone-Yanez, Bishop Paiute tribe

The EIR presents an analysis of the potential environmental impacts of the proposed project and
alternatives to the proposed project, including the issues raised in comments received during
scoping. The environmental resources addressed in the EIR include:
• Aesthetics

• Land Use/Planning

• Air Quality

• Noise

• Agriculture

• Population and Housing

• Biological Resources

• Public Services

• Cultural Resources

• Recreation

• Geology, Soils, and Seismicity

• Transportation and Traffic

• Hazards and Hazardous Materials

• Utilities/Service System

• Hydrology and Water Quality

Potentially significant impacts are briefly summarized below. Table ES.2-1, which follows this
Executive Summary, presents a tabular listing of the potentially significant impacts and proposed
mitigation measures. All impacts can be mitigated to less than significant levels.

HYDROLOGY AND WATER QUALITY
The project as proposed could have significant impacts to groundwater users in the Rose Valley,
as well as surface waters that are dependent upon groundwater. Impacts to groundwater wells
would be mitigated. The applicant would be responsible for lowering pumps or deepening wells in
Rose Valley that are impacted by groundwater withdrawal from Hay Ranch.
Springs at Portuguese Bench and Rose Spring would not be impacted by the proposed project
because these springs are located at higher elevations and, most likely, their source of water is
predominantly Sierran recharge. Impacts to springs (not associated with Little Lake) would not
occur.
Little Lake Ranch is a private property that includes wetlands and open water habitat currently
undergoing habitat restoration efforts, and is used for recreational hunting. The property is located
nine miles south of Hay Ranch. The lake, surface waters, and springs at Little Lake Ranch are
sourced completely by perched groundwater. The proposed project has the potential to draw down
the groundwater table and therefore impact the surface waters at Little Lake. A substantial
reduction in the amount of water available at Little Lake is defined as greater than 10% reduction
in water available to the surface features at Little Lake.
Conditional Use Permit (CUP 2007-003) Application
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The relationship between groundwater withdrawal at Hay Ranch and impacts to Little Lake are
complex. A groundwater model has been built and calibrated with data from pumping tests. The
model and system still include several unknowns; however, the model has been used to predict
the effects on Little Lake from groundwater withdrawal at Hay Ranch. The existing groundwater
model predicts that the project as proposed (pumping at a rate of 4,839 ac-ft/yr for 30 years) would
have a significant impact on water availability at Little Lake Ranch.
Mitigation has been defined that includes reducing the duration of pumping to ensure that Little
Lake Ranch does not experience a reduction in flow greater than 10% as a result of the proposed
project. Mitigation includes implementation of a Hydrologic Monitoring and Mitigation Program,
which establishes groundwater drawdown trigger levels throughout the Rose Valley. The plan
specifies that if these trigger levels are reached, specific actions must be taken to prevent Little
Lake from experiencing a reduction in flows into the lake greater than 10%; the plan would
therefore reduce potentially significant effects to less than significant levels.
The proposed project has the potential to impact the Coso Hot Springs. The hot springs have been
monitored closely since several years prior to the beginning of geothermal production in 1988.
Ongoing numerical modeling has been performed to understand the relationship between changes
in Coso Hot Springs and geothermal development. The proposed project involves injecting water
into the geothermal system, which theoretically could counter the pressure differential that the
system is currently experiencing 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. Negative changes to the hot springs are not expected as a result of the proposed
project. The monitoring program established prior to 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.
The project would not have significant impacts on water quality, or alter existing drainage systems
in the project area.

GEOLOGY AND SOILS
The proposed project would involve ground disturbance for installation of the lift pump stations, the
substation and its associated facilities, the water storage tanks, and the pipeline. The potential for
erosion associated with this construction would be potentially significant. COC has proposed a
revegetation plan to aid in erosion control. Further mitigation has been defined in this EIR.
Mitigation includes preparation and implementation of an erosion control plan to mitigate any
impacts related to construction to less than significant levels.
Operation of the water tanks could also potentially cause erosion. The high point water storage
tank has an overflow drain. Operation of the overflow drain and discharge of water to the existing
drainage could cause erosion of the existing drainage. Mitigation to ensure stabilization of the
areas of the tank outlets with rock rip rap would prevent erosion and reduce operational impacts
related to erosion to less than significant levels.

BIOLOGICAL RESOURCES
The project could lead to the spread of invasive species, which would constitute a potentially
significant impact. Mitigation requiring washing of all project vehicles at an approved wash down
location would be implemented to reduce impacts to less than significant levels.
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Project construction, operation, and decommissioning have some potential to impact special status
species. Federally and state listed threatened or endangered species in the project area include
the desert tortoise and the Mohave ground squirrel. These species, as well as other special status
species, could be harmed by vehicle travel and ground disturbance during project construction.
Numerous mitigation measures have been defined to reduce impacts to less than significant
levels, and include:
•

Pre-construction desert tortoise surveys

•

Tortoise fencing and project limits

•

Biological monitoring to prevent harm to tortoises during construction

•

Training of construction personnel to avoid impacts to tortoises

•

Prohibition of pets on the project site

•

The applicant’s purchase of replacement habitat for desert tortoise

•

Avoidance or transplanting of rare plants

•

Avoidance of burrowing owls

The project would be consistent with the West Mojave Plan with implementation of mitigation
measures defined in the EIR. The plan protects desert tortoise, Mohave ground squirrel, and
approximately 100 other sensitive species.
The project could indirectly impact wetlands in the Rose Valley, particularly at Little Lake.
Hydrology mitigation requires the monitoring and cessation or reduction of pumping prior to
significant groundwater draw down near Little Lake, defined as no greater than 10% decrease in
flows available to Little Lake. Even with mitigation, the project may result in lowering of the
groundwater table by less than 0.3 feet; however, wetland vegetation would not change to a
different community type because the change in water level would be minor and largely within the
natural seasonal variation already experienced at the lake. Wetland restoration efforts have been
designed to considerable variation in water availability on the Little Lake Ranch property. Changes
related to the proposed project would fall within the range that has been previously experienced.
Impacts to wetland vegetation would be less than significant.

CULTURAL RESOURCES
Several known cultural resource sites are located within the project region. Project construction
has the potential to disturb or cause an adverse change to known and unknown resources,
including the potential to disturb human remains. Mitigation measures are defined to minimize
impacts to historic and archaeological resources to less than significant levels. Mitigation includes
worker training, performing additional testing and data recovery if needed, moving pipeline
alignments to avoid sites, flagging sites, performing additional surveys for the substation site and
connection, and directing water away from sites during maintenance activities. All mitigation
measures or resulting actions would be coordinated with the BLM and would be consistent with the
Programmatic Agreement being developed between the BLM, State Historic Preservation Office,
and the Advisory Council on Historic Preservation.
The proposed project is also subject to the existing 1979 Memorandum of Agreement between the
CLNAWS, the State Historic Preservation Office, and the Advisory Council on Historic
Preservation, which addresses effects to the Coso Hot Springs (a site listed on the National
Register of Historic Places) from geothermal development activities.
There is a Native American prayer site located along Gill Station Coso Road near the terminus of
the proposed project pipeline route into the injection system at the Coso geothermal field. The
prayer site is also listed in the National Register. Construction traffic and operations could disrupt
Conditional Use Permit (CUP 2007-003) Application
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ceremonies at this prayer site, which would be considered a potentially significant effect. Mitigation
defined in the EIR requires the cessation of all project activity near any ceremonies at the prayer
site. The mitigation would reduce impacts to less than significant levels.

LAND USE, PLANNING, AND RECREATION
The proposed project could conflict with the West Mojave Plan by causing impacts to species
protected by the plan. Mitigation described under Section 3.4 Biological Resources would reduce
any potentially significant impacts to less than significant levels. The project would not require a
change in land use or zoning designations at the Hay Ranch property because COC is only
proposing to pump water, which is a currently permissible land use. The land use designation of
“Rural Protection” includes “managed production of resources.” The proposed use of the property
involves the managed production of water for geothermal energy production, which is consistent
with the designation.
The proposed project would not conflict with recreational activities in the project region. There are
no recreational activities directly within or adjacent to the areas proposed for construction. Indirect
effects could occur at the private Little Lake Ranch area, which is a habitat preserve, if the project
were to cause groundwater drawdown that could significantly impact the wetlands and surface
waters associated with restoration efforts. Significant drawdown is not likely with mitigation
(prescribed in the Hydrology section) that requires reducing or ceasing pumping prior to reaching
trigger levels that were designed to avoid significant effects to Little Lake.

AESTHETICS
Construction of the proposed project components on the Hay Ranch property would occur within
the middle ground of the viewshed from US 395 and would involve brightly colored construction
equipment, and tall equipment such as cranes. Impacts to the scenic quality of the viewshed could
be potentially significant. Mitigation requiring screening of construction activities on the Hay Ranch
site with cloth construction fencing would reduce impacts to less than significant levels.
Operation of the proposed project could lower the water table in Rose Valley. The vast majority of
vegetation in the Rose Valley does not rely on groundwater as a water source and would not be
impacted. Water dependent vegetation is limited to a few areas, including Little Lake Ranch.
Mitigation defined for Hydrology and Water Quality above includes the implementation of a
Hydrologic Monitoring and Mitigation Plan, as well as adjusting pumping rates and durations prior
to exceeding triggers levels for groundwater drawdown that could negatively impact water
dependent vegetation throughout the valley and at Little Lake.

HAZARDS AND HAZARDOUS MATERIALS
The project area is typically dry and susceptible to wildfire. The project involves activities and
equipment that could cause a fire, such as welding, a faulty spark arrestor on a vehicle, or
employee smoking. Mitigation has been defined to prevent these activities from leading to a
wildfire and reduce impacts to less than significant levels.
Hazardous materials are required for the operation and maintenance of the substation and pipeline
facility. The materials may include oils, lubricants, paints, etc. that could be upset or otherwise
released into the environment. These materials have relatively low toxicity; however,
implementation of appropriate mitigation, including requiring a Health and Safety Plan and
implementation of a Storm Water Pollution Prevention Plan (SWPPP), would reduce potential
impacts to less than significant levels.
Transformers within the substation would contain transformer oil, which could leak or spill in an
unforeseen event. Mitigation requiring a Spill Prevention, Control, and Countermeasure (SPCC)
ES-10 MHA|RMT
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Plan from Southern California Edison (SCE) would reduce potentially significant impacts to less
than significant levels.

AIR QUALITY
The use of heavy equipment for construction of the project would result in minor emissions of
criteria pollutants. Ground disturbance and access over unpaved roads would result in fugitive dust
(PM10) emissions. The Great Basin Unified Air Pollution Control District (GBUAPCD) has rules and
regulations pertaining to fugitive dust control for construction activities. With the implementation of
mitigation in accordance with the District’s rules and regulations, impacts from fugitive dust
emissions would be reduced to less than significant levels.

TRANSPORTATION AND TRAFFIC
Traffic congestion could occur along Gill Station Coso Road if the roadway were blocked during
construction, particularly during peak hours of travel to CLNAWS or the pumice mines accessed by
Gill Station Coso Road. Mitigation defined in the EIR prevents complete blockage of the road
during commute hours and limits the traffic wait time during other hours of the day. This mitigation
would reduce any potentially significant impacts related to traffic congestion to less than significant
levels.
Construction trucks may access or leave the Hay Ranch property using an unmarked, unpaved
road off of US 395 instead of using the protected turn lanes at the Gill Station Coso Road
intersection with US 395. This could lead to potentially significant impacts regarding transportation
hazards. Mitigation would ensure the placement of warning and construction signage in
accordance with standards developed by the California Department of Transportation (Caltrans),
and would reduce impacts to less than significant levels.
During pipeline construction along Gill Station Coso Road, emergency access could be impeded
by project activities, constituting a potentially significant impact. Mitigation would require that
emergency vehicle access be guaranteed at all times, which would reduce any potential impacts to
less than significant levels.
Pipeline construction along Gill Station Coso Road could also damage the road to a condition
worse than its pre-project condition. Mitigation would require the COC to restore any damaged
areas of the road; impacts would then be less than significant.

SIGNIFICANT ADVERSE IMPACTS THAT CANNOT BE AVOIDED
The proposed project, with the implementation of mitigation measures outlined in the EIR, would
not result in any significant, unavoidable environmental impacts.

CUMULATIVE AND GROWTH INDUCING IMPACTS
The proposed project would not generate any potentially significant impacts that could not be
mitigated to less than significant levels when considered in conjunction with other resource
impacts on or off-site. The project would not generate impacts that, when considered together with
impacts of other projects currently under construction or review, would have an incrementally
significant contribution to an overall cumulative effect. Pumping for the proposed South Haiwee
Reservoir Leakage Recovery Project would compound with groundwater pumping for the proposed
project; however, mitigation requires scaling back or minimizing pumping when trigger levels are
met, which may happen sooner if occurring in conjunction with the South Haiwee Reservoir
Leakage Recovery Project.

Conditional Use Permit (CUP 2007-003) Application
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ALTERNATIVES TO THE PROPOSED PROJECT
Section 15126.6 of the CEQA Guidelines 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. A number of alternatives were considered
and analyzed but rejected during development of the project including:
•

Increase power generation through power plant enhancements

•

Alternative sources of injection water

•

Reducing the timeframe of the Conditional Use Permit

These alternatives are described and the infeasibility of the potential alternative is explained.
Action alternatives to the proposed project that are considered and analyzed in the EIR include:
•

No Project (required)

•

Pumping Hay Ranch wells at the maximum rate allowable for a 30 year timeframe that would not
surpass trigger levels

•

Pumping Hay Ranch wells at 50, 1,500, and 3,000 acre-feet/year

No Project
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 power
plants. 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, there would be a loss of power supply, which would impact regional utilities or could
require construction of new facilities that could have other environmental effects. The loss of the
geothermal projects would also reduce royalty revenue to the federal government and Inyo
County, and property tax revenue to Inyo County.
The No Project alternative avoids potentially significant and mitigable environmental impacts
identified in Section 3, Environmental Impact Analyses; however, it would not meet the project
objectives of providing supplemental injection water to the Coso geothermal field to minimize the
annual decline in reservoir productivity.

Pumping Hay Ranch Wells at the Maximum Rate Allowable for a 30 Year Timeframe
that would Not Surpass Trigger Levels
This alternative looks at pumping at a lower rate from the outset of the project. The reduced
pumping rate would limit drawdown in the valley to below the trigger levels defined in the
Hydrology and Water Quality section. The resultant pumping rate ranged from 180 acre-feet per
year to 480 acre-feet per year, depending on the specific yield of the aquifer (which will be
determined in the first few years of pumping, see Hydrology and Water Quality).
The effects of this alternative are largely the same as the proposed project because both allow for
impact up to the trigger level as monitored near Little Lake and throughout the valley. This
alternative allows pumping for a longer timeframe, but at a lower rate. Effects would take longer to
aggregate, but they would still be largely the same as for the proposed project, with mitigation.
ES-12 MHA|RMT
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Pumping Hay Ranch Wells at Lower Rates
Three other alternative pumping rates were considered. These rates included 750 ac-ft/yr, 1,500
ac-ft/yr, and 3,000 ac-ft/yr. COC had indicated that their minimum economic pumping rate may be
3,000 acre-feet per year. This alternative also included only pumping for the time period that would
prevent a greater than 10% decrease in groundwater inflow to the Little Lake Ranch surface
waters. Predicted minimum sustainable pumping durations are:
•

6 years at 750 acre-ft/yr

•

3 years at 1,500 acre-ft/yr

•

1.75 years at 3,000 acre-ft/yr

Pumping at these rates for the estimated durations would prevent a significant impact on Little
Lake. The same mitigation (monitoring and stopping or reducing pumping) would be applicable to
this alternative project. Under this alternative, effects would take longer to aggregate, but they
would still be largely the same as for the proposed project.

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. While the No Project alternative would avoid groundwater impacts to
the Rose Valley, the effects to electricity supply in the region and the associated environmental
effects of generating new electricity to compensate for the electricity lost from the Coso projects
would be greater than those of the proposed project. The No Project alternative would also result
in a return of the Coso Hot Springs to natural conditions.
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 and 2 would not cause significant effects
at Little Lake; however, neither would the proposed project if mitigation is implemented. These
three alternatives would likely have equal environmental effects and none of them is more
“superior” than the others.

IMPACT AND MITIGATION TABLE
Table ES.2-1 presents a listing of the potential impacts that could be generated by the proposed
project and that are discussed in the EIR. The table also presents the mitigation measures that
have been identified to reduce any potentially significant impacts to less than significant levels.
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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, 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

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-1: The project applicant shall finalize and implement the Draft Hydrological
Monitoring and Mitigation Program (HMMP) included in Appendix C4 of this EIR.

Mitigation

LS = Less than significant impact
NI = No impact

PS

Potential Impact 3.2-2: The potential to
cause a significant impact to water levels in
surface waters (i.e., Little Lake) or a reduction
in water flow from artesian wells or surface
springs

Keys:
S = Significant impact
PS = Potentially significant impact

PS

Significance
before
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

Hydrology and Water Quality

Impact

Table ES.2-1: Potential Impacts and Mitigation
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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.

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) would 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.

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 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).

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.

Mitigation

LS = Less than significant impact
NI = No impact

Significance
before
Mitigation
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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

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.

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).

Mitigation

LS = Less than significant impact
NI = No impact

Significance
before
Mitigation
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No mitigation would be required.

NI

Potential Impact 3.2-6: The potential to

Conditional Use Permit (CUP 2007-003) Application
Draft EIR

B = Beneficial impact

No mitigation would be required.

LS

Potential Impact 3.2-5: The potential to
cause substantial flooding that could result
in damage to life or property

LS = Less than significant impact
NI = No impact

Impacts would be mitigated to less than significant levels with Mitigation Measures Geology-1
and Geology-2 (See Geology and Soils below).

PS

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

Keys:
S = Significant impact
PS = Potentially significant impact

No mitigation would be required.

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.

NI

LS

LS

LS

Significance
after
Mitigation
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Required for a reasonable timeframe (i.e. 20 years) that ensured accountability and funding by
the applicant to mitigate all effects

Funded by the applicant

Agreed upon with Little Lake Ranch and the applicant

Feasible given the availability of water at Little Lake and would not result in impacts to existing
springs (e.g. Coso Spring)

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 were:

Mitigation

LS

Significance
before
Mitigation

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

Impact
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No mitigation would be required.

Impacts would be less than significant with implementation of mitigation from Hydrology and
Water Quality and the following:

No mitigation would be required.

No mitigation would be required.

NI

PS

NI

NI

Potential Impact 3.3-3: Potential to expose
people or structures to substantial adverse
effects from volcanic hazards

Potential Impact 3.3-4: Potential to cause
soils hazards such as damage to structures
from expansive or compressible soils, cause
erosion of soils that could lead to instability
or loss of important soils, or result in
subsidence

Potential Impact 3.3-5: Potential to cause
slope instability that could threaten life or
property

Potential Impact 3.3-6: Potential to result in
the loss of availability of a known mineral
resource or loss of availably of a locallyimportant mineral resource recovery site
delineated on a local general plan, specific
plan or other land use plan
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No mitigation would be required.

LS

Potential Impact 3.3-2: Potential to induce
earthquakes that could cause significant
damage to people or structures

LS = Less than significant impact
NI = No impact

NI

NI
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NI
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Geology-2: If erosion is seen at the drain points at the water storage tanks, the areas at the
tank outlets shall be stabilized with rock rip rap to minimize loss of soil.

Geology-1: An erosion control plan shall be prepared and implemented to the satisfaction of
CLNAWS and the BLM to mitigate for any potential impact to CLNAWS and BLM lands.

No mitigation would be required.

Mitigation

LS

Significance
before
Mitigation

Potential Impact 3.3-1: Potential to expose
people or structures to substantial adverse
effects from seismic hazards such as
rupture of a known earthquake fault, seismic
shaking, liquefaction, or landslides

Geology and Soils

cause a violation of water quality
requirements or otherwise degrade existing
water quality in the area or impact drinking
water and drinking water supplies

Impact
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Biology-5: Tortoise and Ground Squirrel Training. All construction workers shall participate
in a Mohave ground squirrel and desert tortoise education program prior to construction. The
program shall 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 shall be

Biology-4: Tortoise Monitoring During Construction. A qualified tortoise biologist shall be
on-site during all phases of construction to keep individual desert tortoises out of harm’s way.
Only tortoises within the construction right-of-way shall be handled and only by the qualified
biologist.

Biology-3: Tortoise Fencing and Project Limits. A tortoise-proof exclusion fence shall be
constructed around the proposed project construction area including lay down and stockpile
sites in potential tortoise habitat. To further minimize take of desert tortoise habitat, project
boundaries shall be staked, and all activities would be restricted to the defined project site.

LS = Less than significant impact
NI = No impact
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Biology-2: Pre-Construction Tortoise Surveys. To prevent take of desert tortoises, an
authorized biologist shall survey the project site prior to construction to identify individual
tortoises that may be within or very near project boundaries. 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 shall 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.

PS

Potential Impact 3.4-2: The potential to
adversely and substantially impact a special
status species

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.

Biology-1: All project vehicles shall be washed down daily at an approved wash down
location. Wash down water areas shall be lined to contain all wash-down water and shall not
be located within 100 feet of an existing water body. The wash-down water shall be allowed to
evaporate, and the remaining condensate and liner shall be property disposed of in a landfill.
Construction workers shall be made aware of wash-down requirements for personal vehicles
used along the construction corridor and of the designated wash down areas.

No mitigation would be required.

Mitigation

PS

NI

Significance
before
Mitigation

Potential Impact 3.4-1: The potential to
adversely and substantially impact native
vegetation, general wildlife, or wildlife
movement

Biological Resources

Potential Impact 3.3-7: Potential to directly
or indirectly destroy a unique paleontological
resource or site or unique geologic feature

Impact
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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.
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.

•

•

•
•
•
•
•

Significance
after
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If the crowned muillas cannot be avoided during construction, a plan shall be prepared for
restoration (as well as an attempt at relocation of the individual plant), and seeds of the plant
shall be collected. The plan shall include at a minimum (a) the location of where the plant shall

Biology-8: The population of crowned muillas shall be avoided during construction.

Biology-7: The applicant shall purchase replacement land occupied by desert tortoise at a
ratio of 3 acres for every acre disturbed on the Hay Ranch property (for a total of 18 acres).
The replacement land shall deeded to the CDFG or the Desert Tortoise Preserve. The location
of compensation lands shall be approved by the CDFG. The project proponent shall also pay
a one-time endowment fee for the long-term management of these lands.

If a recently dead or injured desert tortoise is found, the approved biologist shall
immediately notify the USFWS and CDFG.

•

Biology-6: Other Construction Measures for Protection of Desert Tortoise. The following
additional measures shall be implemented during construction for the protection of desert
tortoise:

instructed not to handle desert tortoise.

Mitigation

LS = Less than significant impact
NI = No impact

Significance
before
Mitigation
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Mitigated to less than significant levels with Mitigation Measure Hydrology-1 and Hydrology-3.

PS

Potential Impact 3.4-4: The potential to
have a substantial indirect adverse effect on
general vegetation and sensitive habitats,
including wetlands and riparian areas in the
Rose Valley

Keys:
S = Significant impact
PS = Potentially significant impact

Mitigated to less than significant levels with Mitigation Measures Biology-1, -2, -3, -4, -5, and -6.

Biology-9: Thirty days prior to ground-disturbing activities, the site and adjacent areas within
a 500 foot buffer zone would be surveyed for burrowing owls and other ground-nesting avian
species such as horned lark. Occupied burrows and nests would be avoided during
construction. No disturbance would occur within 150 feet of occupied burrows or nests during
the nonbreeding season or within 250 feet during the breeding season. Avoidance also
requires that a minimum of 6.5 acres of foraging habitat be preserved contiguous with the
occupied burrow sites for each pair of breeding Burrowing Owls (with or without dependent
young) or single unpaired resident owl. If, during the nonbreeding season, occupied burrows
are unavoidable, burrowing owls in burrows on site and within a 150 foot buffer zone would be
passively relocated by a qualified biologist to natural or artificial burrows that are beyond 150
feet from the impact zone and that are contiguous to a minimum of 6.5 acres of foraging
habitat for each relocated pair or single bird, following standardized CDFG protocols (CDFG
1995). If they are found during the breeding season, construction would cease until it has
been determined by a qualified biologist that the young have fledged and are feeding
independent of their parents, at which time the owls would be relocated.

be seeded or replanted, with preference for on-site replacement such as over the pipeline
route; (b) the plant species and seeding rate; (c) a schematic depicting the replanting or
seeding area; (d) the planting schedule; (e) a description of the irrigation methodology; (f)
measures to control exotic vegetation on-site; (g) specific success criteria; (h) a detailed
monitoring program; (i) contingency measures should the success criteria not be met; and (j)
identification of the party responsible for meeting the success criteria and providing for
conservation of the mitigation site in perpetuity.

Mitigation

PS

Significance
before
Mitigation

Potential Impact 3.4-3: The potential to
conflict with any policies or ordinances
protecting biological resources, including
HCPs, National Conservation Plans, or
general plan policies and ordinances

Impact
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PS

Significance
before
Mitigation
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Significance
after
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B = Beneficial impact

Cultural Resources-4: The entire proposed 0.5 acre substation site, and the path to
interconnect the substation to the proposed switchyard near the lift pump station, shall be
subject to an intensive pedestrian survey for cultural resources, consistent with the previous
survey work performed for this project. If resources are found that are potentially eligible for
the National Register of Historic Places, the substation site shall be moved to a surveyed area
without resources. If resiting the substation to avoid potentially significant resources is

Cultural Resources-3: In the event that an unanticipated archaeological or historic resource
is encountered during construction, work in the immediate vicinity of the find shall be halted
until all requirements relating to archaeological discoveries have been satisfied. The field crew
supervisor, archaeological, and Native American monitor shall halt ground-disturbing activities
in the proximity of the find (100 feet), secure from vandalism or further disturbance a “no work”
zone utilizing appropriate flagging, and notify appropriate County, BLM and Navy staff. The
qualified professional archaeologist shall evaluate the find for eligibility for listing in the
National Register of Historic Places (NRHP). If the site is determined eligible for the NRHP,
the archaeologist shall identify the limits of the resource and clearly delimit the area with
flagging. The eligible resources shall be avoided if possible. Only if avoidance is not possible
to construct the project (and no other option for resolving adverse effects is available), data
recovery shall be accomplished in the context of a detailed research design and in accordance
with current professional standards. The plan shall result in the extraction of sufficient volumes
of non-redundant archaeological data so as to address important regional research
consideration; detailed technical reports shall be prepared to document the findings.

Cultural Resources-2: Due to the high cultural sensitivity in the project area, a trained
archaeologist shall monitor all excavation and construction. A Native American monitor must
also be present during excavation. If prehistoric or historic artifacts are discovered during
excavation, the monitor shall have the authority to halt all earth moving activities within and
around the immediate discovery area until the find can be assessed (as addressed in Cultural
Resources-3).

Cultural Resources-1: Prior to commencement of the project, all construction workers shall
be trained on critical elements of compliance with the Archaeological Resources Protection
Act (ARPA), Native American Graves Repatriation Act (NAGPRA), and the National Historic
Preservation Act (NHPA), along with pertinent County requirements and expectations
concerning the protection of natural, cultural, and current approved land uses. Training shall
be performed by a qualified archaeologist.

Mitigation

LS = Less than significant impact
NI = No impact

Potential Impact 3.5-1: Potential to cause a
substantial adverse change in the
significance of a known or unknown
historical or archaeological resource

Cultural Resources

Impact
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The entire pipeline area over the site boundaries plus 33 feet (10 meters) one either
side of smaller sites INY-3406 and CGP-1

•

B = Beneficial impact

Cultural Resources-8: No water shall be pumped directly onto the six known cultural
resource sites during draining of the project pipeline for maintenance. Water pumped out of
the pipeline shall not occur in the vicinity of known cultural resources.

Significance
after
Mitigation

MHA|RMT ES-23

Cultural Resources-7: Any new monitoring wells and access roads leading to the wells that
are in undisturbed areas shall be subject to an intensive pedestrian survey for cultural
resources, consistent with the previous survey work performed for this project. If resources are
found that are potentially eligible for the National Register of Historic Places, the well and/or
road sites shall be moved to a surveyed area without resources. A Native American monitor
shall be present during all survey work.

Cultural Resources-6: The limits of the project construction in the vicinity of the six known
historic and archaeological sites shall be flagged. No work, equipment staging, or foot traffic
shall be allowed outside of the flagged areas. Workers shall be trained (per Cultural
Resources-2) of the resource sensitivity in the area and to abide by construction right of way
limits.

The most recent redefined boundary for site INY-1863 as discovered in cultural resource
surveys performed in July 2007 for the Gill Station Coso Road upgrades project shall be used
to relocate the pipeline.

The entire pipeline area over the site boundaries plus 98 feet (30 meters) on either
side of larger sites INY-1863, INY-2125, INY-4413, and CGP-2

•

Cultural Resources-5: The portion of pipeline surrounding the six known sites shall be shifted
to the adjacent location within the roadway along Gill Station Coso Road. The following length
of pipeline would be shifted for each site:

(resources eligible for the NRHP, also known as historic properties) not possible, data
recovery shall be accomplished in the context of a detailed research design and in accordance
with current professional standards. The plan shall result in the extraction of sufficient volumes
of non-redundant archaeological data so as to address important regional research
consideration; detailed technical reports shall be prepared to document the findings. The
survey and substation siting shall be performed prior to sale of land to Southern California
Edison. A Native American crew member/monitor shall be present during all survey work.

Mitigation

LS = Less than significant impact
NI = No impact

Significance
before
Mitigation
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Keys:
S = Significant impact
PS = Potentially significant impact

Potential Impact 3.7-1: Potential to directly

LS

NI

NI

LS

LS

Significance
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B = Beneficial impact

No mitigation would be required.

LS = Less than significant impact
NI = No impact

LS

No mitigation would be required.

NI

Potential Impact 3.6-2: The potential to
displace substantial numbers of existing
housing, necessitating the construction of
replacement housing elsewhere

Land Use, Planning, and Recreation

No mitigation would be required.

NI

Potential Impact 3.6-1: The potential to
induce substantial population growth in an
area, either directly or indirectly

Population and Housing

Cultural Resources-10: In the event of discovery of human remains (or the find consists of
bones suspected to be human), the field crew supervisor, archeological monitor, and Native
American monitor, under the direction and responsibility of the applicant, shall take immediate
steps to secure and protect such remains from vandalism during periods when workers are
absent. The Inyo County Coroner shall be notified immediately and provided with any
information that identifies the remains as Native American. If the remains are determined to be
from a prehistoric Native American, or determined to be a Native American from the
ethnographic period, the Coroner shall contact the Native American Heritage Commission
within 24 hours of being notified of the remains. The NAHC then designates and notifies within
24 hours a Most Likely Descendent (MLD). The MLD has 24 hours to consult and provide
recommendations for the treatment or disposition, with proper dignity, of the human remains
and grave goods. Human remains shall be preserved in situ if continuation of construction, as
determined by the qualified Archaeologist and MLD, will not cause further damage to the
remains (this is the preferred alternative). The remains and artifacts shall be documented and
the find location carefully backfilled (with protective geo-fabric if desirable).

PS

Potential Impact 3.5-3: Potential to disturb
any human remains, including those interred
outside of formal cemeteries

In the event that human remains or burial-associated items are exposed and cannot be
protected from further damage, they shall be exhumed by the qualified archaeologist at the
discretion of the MLD and tribes and reburied with the concurrence of the MLD and tribes in a
place mutually agreed upon by all parties.

Cultural Resources-9: In order to minimize impacts to Native Americans, traffic (within a
reasonable distance of the religious activity) will be halted during ceremonial and religious
observations.

Mitigation

PS

Significance
before
Mitigation

Potential Impact 3.5-2: Potential to cause a
substantial adverse effect to a site of Native
American significance

Impact
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Impacts would be less than significant with implementation of mitigation in Biological
Resources.

No mitigation would be required.

PS

NI

Potential Impact 3.7-3: Potential to conflict
with the Federal Land Policy and
Management Act, the California Desert
Conservation Area Plan, the West Mojave
Plan, the China Lake Comprehensive Land
Use Management Plan, the Inyo County
General Plan, or the Inyo County
Groundwater Ordinance

Potential Impact 3.7-4: The potential to
conflict with recreational activities in the
project vicinity

No mitigation would be required.

LS
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No mitigation would be required.

NI

Potential Impact 3.8-3: Potential to
indirectly convert a significant amount of
farmland to non-agricultural uses through
removal of water sources, removal of access
to water resources, removal of available
electricity, or impeding transportation

LS = Less than significant impact
NI = No impact

No mitigation would be required.

LS

Potential Impact 3.8-2: Potential to directly
convert a significant amount of farmland to
non-agricultural uses

Potential Impact 3.8-4: The potential to
indirectly impact future use of the Hay
Ranch property as agricultural land or
Keys:
S = Significant impact
PS = Potentially significant impact

No mitigation would be required.

NI

Potential Impact 3.8-1: Potential to conflict
with existing land use designations for
agricultural use

Agricultural Resources

No mitigation would be required.

Mitigation

LS

Significance
before
Mitigation

Potential Impact 3.7-2: Potential to
indirectly conflict with existing and/or
designated land uses

conflict with existing and/or designated land
uses

Impact

Table ES.2-1 (Continued): Potential Impacts and Mitigation

MHA|RMT ES-25

LS

NI

LS

NI

NI

LS

LS

Significance
after
Mitigation
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No mitigation would be required.

LS

Potential Impact 3.9-3: The potential to
create a new source of substantial light or
glare, which would adversely affect
neighboring properties or the nighttime sky
in the area

ES-26 MHA|RMT

LS

LS

LS

LS

LS

Significance
after
Mitigation
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B = Beneficial impact

Hazards-4: A site-specific Health and Safety Plan shall be prepared to minimize the exposure
of workers and the public to potentially hazardous materials during all phases of project

Hazards-3: Soldering or welding shall not be performed within 15 feet of dry grass or other
natural fuels. An extinguisher shall be available at the project site at all times when welding or
performing other activities that can generate sparks.

Hazards-2: All heavy equipment and rubber-tired construction vehicles shall be equipped with
fire extinguishers. All rubber-tired construction vehicles shall be equipped with appropriate fire
fighting equipment, such as shovels and axes or pulaskis, to aid in the prevention or spread of
fires. All construction equipment shall be equipped with the appropriate spark arrestors and
functioning mufflers.

LS = Less than significant impact
NI = No impact

PS

Potential Impact 3.10-2: The potential to
expose individuals to or compromise the

Keys:
S = Significant impact
PS = Potentially significant impact

PS

Potential Impact 3.10-1: The potential to
expose individuals or structures to a
significant risk of loss due to wildfires

Hazards-1: Smoking shall be prohibited except in designated areas, at least 20 feet from any
combustible chemicals/materials and off of dry vegetation.

Impacts would be less than significant with implementation of Mitigation Measure Aesthetics-1
and mitigation defined for Biological Resources and Hydrology and Water Quality.

PS

Potential Impact 3.9-2: The potential to
cause a substantial adverse effect on the
scenic quality of the region by indirect
effects to regional water-dependent
vegetation and wetlands, as experienced by
sensitive viewers

Hazards and Hazardous Materials

Aesthetics-1: Construction of the project components on the Hay Ranch property shall be
screened with cloth construction fencing. The fencing will be a desert sand or similar neutral
color. The fencing will conceal equipment and material piles from sensitive viewers. The
temporary fencing shall be removed after construction is complete.

Mitigation

PS

Significance
before
Mitigation

Potential Impact 3.9-1: The potential to
have a substantial adverse effect on the
scenic quality of the local environment, as
experienced by sensitive viewers

Aesthetics and Visual Resources

preclude the property from being designated
as Prime Farmland in the future

Impact
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No mitigation would be required.

No mitigation would be required.

No mitigation would be required.

LS

LS

LS

Potential Impact 3.11-2: The potential to
have insufficient water supplies available to
serve the project from existing entitlements
and resources

Potential Impact 3.11-3: The potential for
interruption of other utilities, such as
electricity or sewage disposal

Potential Impact 3.11-4: The potential to
generate waste beyond the capacity of the
service landfill; violate federal, state, and
local statutes and regulations related to solid
waste; or, generate a nuisance from waste
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LS = Less than significant impact
NI = No impact

B = Beneficial impact

No mitigation would be required.

LS

Potential Impact 3.12-2: Potential to

Keys:
S = Significant impact
PS = Potentially significant impact

No mitigation would be required.

LS

Potential Impact 3.12-1: The potential to
expose persons to or cause generation of
noise levels in excess of standards or
otherwise create excessive noise

Noise

No mitigation would be required.

Hazards-5: Containment measures for the substation and its associated facilities shall be
described in a Spill Prevention, Control, and Countermeasure (SPCC) Plan. The SPCC plan
shall be prepared by Southern California Edison (SCE) upon finalization of the substation
design and shall be submitted to Inyo County for review. The SPCC would include standard
SCE prevention measures.

construction. The plan shall include, but will not be limited to, appropriate personal protection
equipment to be worn, decontamination methods, spill control measures, and emergency
preparedness and response. All site workers will be required to attend a mandatory safety
meeting to overview the plan before commencing work.

Mitigation

LS

Significance
before
Mitigation

Potential Impact 3.11-1: The potential to
cause significant impacts to or result in the
impairment of existing public services

Public Services and Utilities

environment through emission of or
exposure to hazardous materials,
substances, or wastes

Impact
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LS

LS

LS

LS

LS

LS

Significance
after
Mitigation
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Keys:
S = Significant impact
PS = Potentially significant impact

Impacts would be less than significant with implementation of Mitigation Measures Hydrology1, -2, -3, and the following:

PS

Potential Impact 3.13-2: The potential to
violate air quality standards or contribute
substantially to air quality violations related
to fugitive dust (PM10)

Use of water, chemicals, chuting, venting, or other precautions to prevent particulate
matter from becoming airborne in handling dusty materials to open stockpiles and
mobile equipment. All active construction and disturbed areas should be watered at
least twice daily.
Maintenance of roadways to a clean condition.
Halting all dust-generating activities if wind gusts exceed 25 mph.
Covering all trucks hauling soil, sand and other loose materials or requiring all trucks
to maintain at least two feet of freeboard.
Applying water three times daily, or applying (non-toxic) soil stabilizers on all
unpaved access roads, parking areas, and staging areas at construction sites.
Hydroseeding or applying (non-toxic) soil stabilizers to inactive construction areas

•

•
•
•
•
•

LS

NI

Significance
after
Mitigation
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B = Beneficial impact

Installation and use of hoods, fans, and fabric filters to enclose and vent the handling
of dusty materials. Adequate contamination methods shall be employed during such
handling operations.

•

LS = Less than significant impact
NI = No impact

Use, where possible, of water or chemicals for control of dust in the grading of roads
or the clearing of land.

•

Air Quality-1: Prior to excavation for any component of the project, any dry soils shall be
watered. Soils shall be monitored and continue to be watered throughout the project if dust
begins to generate. Other measures that shall be implemented to minimize dust to meet
District Rule 400 and 401 include:

No mitigation would be required.

Mitigation

NI

Significance
before
Mitigation

Potential Impact 3.13-1: The potential to
conflict with or obstruct implementation of
the State Implementation Plan for the Coso
Junction PM10 Planning Area

Air Quality

expose persons to or cause generation of
excessive ground-borne vibration or groundborne noise levels

Impact
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Enclosing, covering, watering twice daily or applying (non-toxic) soil binders to
exposed stockpiles (dirt, sand, etc).

No mitigation would be required.

LS

Potential Impact 3.13-4: The potential to
create objectionable odors affecting a
substantial number of people
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Traffic-4: The applicant shall regrade and restore any areas of Gill Station Coso Road that are
disturbed by construction including installation of the pipeline and high point tank. The
applicant shall take photo documentation of the roadway conditions before construction and

PS

Potential Impact 3.14-4: The potential to
degrade US 395 or Gill Station Coso Road
beyond pre-project conditions

B = Beneficial impact

Traffic-3: Emergency vehicle access shall be secured at all times along Gill Station Coso
Road. The applicant shall provide the US Navy, the pumice mines, and the local fire
department with construction schedules prior to project construction of the pipeline along Gill
Station Coso Road. The applicant shall also provide maps identifying emergency access
around active construction sites, including access around roadway trenching for the three
pipeline crossings.

PS

Potential Impact 3.14-3: The potential to
result in inadequate emergency access
and/or parking capacity

LS = Less than significant impact
NI = No impact

Traffic-2: During project hours, construction signs shall be posted along northbound US 395
between Coso Junction and the northern extent of the Hay Ranch parcel. Signage shall
indicate slower construction traffic ahead, and shall be coordinated with Caltrans to meet any
Caltrans requirements.

PS

Potential Impact 3.14-2: The potential to
substantially increase transportation-related
hazards

Keys:
S = Significant impact
PS = Potentially significant impact

Traffic-1: No construction activities that result in complete blockage of Gill Station Coso Road
shall be allowed between the hours of 7 and 9 am and 3 and 5 pm. At other times of the day,
traffic flow shall not be ceased for more than 30 minutes. Flagmen shall be utilized as
necessary to direct traffic around construction sties during installation of the pipeline on Gill
Station Coso Road. The applicant shall coordinate any road closures with the appropriate
parties (i.e. fire department, the pumice mines, tribes, and CLNAWS).

PS

Potential Impact 3.14-1: The potential to
cause an increase in traffic which is
substantial in relation to the existing traffic
load and capacity of the street system or
exceed a level of service “C” as required by
the County

Transportation and Traffic

Impacts would be less than significant with implementation of Mitigation Measures Air Quality1 and -2.

Air Quality-2: Any project personnel, during both construction and operation, who is required
to drive vehicles on unpaved roads shall obey a speed limit of 25 miles per hour (mph).

•

(previously graded areas inactive for ten calendar days or more).

Mitigation

PS

Significance
before
Mitigation

Potential Impact 3.13-3: The potential to
expose sensitive receptors to substantial
pollutant concentrations

Impact
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Keys:
S = Significant impact
PS = Potentially significant impact

NI

Significance
before
Mitigation

NI

Significance
after
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No mitigation would be required.

after construction and shall provide these photographs to County Public Works upon request.

Mitigation

LS = Less than significant impact
NI = No impact

Potential Impact 3.14-5: Result in a change
in air traffic patterns, including either an
increase in traffic levels or a change in
location that results in substantial safety
risks

Impact
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1:
INTRODUCTION
1.1 Introduction
1.1.1 PROJECT OVERVIEW
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 proposed project is needed 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 location is shown in
Figure 1.1-1.
The Inyo County Planning Department (County) has prepared this Draft Environmental Impact
Report (EIR) pursuant to the California Environmental Quality Act (CEQA) to aid in the decision
whether or not to issue the CUP. This Draft EIR assesses the potential impacts of the project on
the environment. The CEQA process is described in more detail in Section 1.2 of this chapter.

1.1.2 PROJECT BACKGROUND
Brief History of Geothermal Development at CLNAWS
The Coso geothermal field is located in the central Coso Range, which is part of the area known
as the Southwest Basin and Range Geographic/Geologic Province. A potential geothermal
resource at Coso was first realized in the late 1960s. A full-scale scientific and engineering
investigation of the Coso geothermal resource was underway by 1977, with the drilling of 17 heat
flow holes, acquisition of large amounts of geophysical and geological data, and drilling one deep
test well.
The results of those studies substantiated the existence of a large, viable geothermal resource at
Coso and set the stage for future development. The 4,842-feet deep test hole proved that
commercial temperatures and fluid flow rates were possible. The US Navy entered into a thirdparty contract with California Energy Company, Inc. to develop the geothermal resource for
electrical power production; the contract was executed in December 1979.
Conditional Use Permit (CUP 2007-003) Application
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MHA|RMT 1-1

1: INTRODUCTION

1-2 MHA|RMT

Coso Operating Company Hay Ranch Water Extraction and Delivery System
May 2008

1: INTRODUCTION

The first successful production well was completed in December 1981. Subsequent reservoir
testing showed that production capacity was in excess of 30 megawatts (MW). The first electricity
from the Coso project (Navy 1, Unit 1) was delivered to the Southern California Edison (SCE)
power grid on July 15, 1987. Eight more units with a total output capacity to 270 MW were brought
on line. Since January 1990 when the last of the units was brought on line, average on-line
availability of the Coso geothermal power plants has been 98 percent (Monastero 2002).

Existing Environmental Documentation for Geothermal Development
Environmental aspects of geothermal exploration and development at the Coso geothermal field
have been addressed in numerous documents. Beginning in 1979 and 1980, the Navy and Bureau
of Land Management (BLM), respectively, issued Environmental Impact Statements (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 and 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 the National
Environmental Policy Act (NEPA) and the CEQA. Table 1.1-1 lists the major NEPA and CEQA
documents that have been prepared and approved for projects within the Coso Known Geothermal
Resource Area (KGRA).
The possibility of use of groundwater from Rose Valley for power plant cooling was considered in
prior environmental documentation (NWC 1979; BLM 1980). The analyses in these earlier reviews,
however, did not set forth a specific development and pipeline transportation proposal. The
specifics of the project are therefore addressed in this environmental document.

1.1.3 PROPOSED PROJECT
Overview
A complete description of the proposed project is located in Chapter 2: Project Description. This
project does not include evaluation of the geothermal power plants because these are currently
existing plants with several previously completed environmental analyses for power production.
The proposed project would not extend the life of the power plants beyond that which was
permitted for the project or increase the output production of the plant beyond what was previously
analyzed for the power plants.

National Environmental Policy Act and Federal Agency Roles
NEPA requires that federal agencies consider and document environmental impacts prior to
making certain decisions. The proposed pipeline crosses BLM lands. A portion of this project is
also located on CLNAWS on Navy withdrawn lands. BLM and Navy each must review and decide
whether or not to grant approval of this project, and have cooperated in the preparation of an
Environmental Assessment (EA) to provide sufficient evidence and analysis for each to
independently determine whether to prepare an Environmental Impact Statement or a Finding of
No Significant Impact with respect to the project under NEPA. The Navy may also determined that
the project is categorically exempt because the action is to grant COC a right-of-way. Injection of
fluids was considered under several environmental documents (NWC 1979, BLM 1980, NWC
1983, NWC 1986, NWC 1988).
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Table 1.1-1: Environmental Documents for Coso Geothermal Plants
Agency/Year

Document

Naval Weapons
Center(NWC) 1979

Final Environmental Impact Statement for the Navy Coso Geothermal Development Program,
China Lake, California, Volumes 1 and 2 (Tier 1)

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,

BLM 1985

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

NWC 1986

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

NWC 1986a

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

NWC 1987

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

NWC 1987a

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

NWC 1987b

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

NWC 1988

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 CA11402

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 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.

The BLM has not finalized the EA and is in the process of consultation with the State Historic
Preservation Office (SHPO), the US Fish and Wildlife Service (USFWS), and the local tribes. The
EA will be updated using the information and mitigation provided in this EIR.
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1.2 EIR Process
1.2.1 THE CALIFORNIA ENVIRONMENTAL QUALITY ACT
CEQA and the Guidelines for Implementation of CEQA (CEQA Guidelines) require all government
agencies in California to assess potential impacts to the environment prior to making a
discretionary decision. The County has been identified as the lead agency for preparation of the
environmental assessment presented in this EIR. As a lead agency, the County must determine if
the proposed project would result in significant impacts to the environment, and whether those
impacts could be avoided, eliminated, compensated for, or reduced to less-than-significant levels.
This EIR will become part of a body of evidence that the County and responsible agencies will use
in deciding whether or not to approve the proposed project and issue the CUP.

1.2.2 INITIAL STUDY
The County prepared an Initial Study in 2006 to address the environmental affects of the proposed
action. The County determined that an EIR should be prepared to provide additional public
comment periods and further address comments received on the Initial Study.

1.2.3 NOTICE OF PREPARATION
In accordance with Section 15082 of the CEQA Guidelines, the County prepared a Notice of
Preparation (NOP) for this EIR (see Appendix A). The NOP was mailed to local, state, and federal
agencies, the State Clearinghouse, and potentially affected property owners on October 2, 2007
for a 30-day review period.
The NOP provided a general description of the proposed project and a summary of the primary
regulations and permit conditions applicable to the development and operation of the proposed
project. The CEQA Initial Study, which summarizes the environmental impacts, was also attached
to the NOP. The agency and public comments received in response to the NOP are included in
Appendix A.

1.2.4 PUBLIC SCOPING
The County conducted a public scoping meeting to explain the environmental review process and
to receive public comments on the scope of this Draft EIR. The meeting was conducted at Statham
Hall, 138 N. Jackson St., Lone Pine, California on October 17, 2007.
Members of local tribes, the public, and the applicant attended the pubic scoping meeting. The
proposed project and the CEQA process were described in a presentation by the County. Verbal
comments were accepted and recorded, and have been addressed in this Draft EIR.
Most comments from the scoping meeting and in response to the NOP were focused on the
hydrologic impacts of groundwater pumping in Rose Valley. Concerns were primarily related to
groundwater drawdown and the associated impacts to nearby water uses, such as for ranching (at
Portuguese Bench), for water supply to the habitat and recreation at Little Lake Ranch and
reservoir, and to biological resources that are dependent on springs and seeps in the Rose Valley.
Other major concerns were related to potential impacts from injection at the geothermal field to
Coso Hot Springs, a site that is listed on the National Register of Historic Places and is important
to local Native Americans.
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1.2.5 DRAFT EIR
This document is the Draft EIR for the Hay Ranch Water Extraction Project, CUP 2007-003. This
Draft EIR presents an evaluation of the environmental impacts that may result if the water
extraction project is developed as proposed. This Draft EIR contains a description of the project, a
description of the environmental setting, an analysis of environmental impacts and mitigation
measures for impacts found to be significant or potentially significant, an identification of direct and
cumulative impacts, as well as an analysis of alternatives to the project.

1.2.6 FINAL EIR
This Draft EIR will be circulated for review by the public and agencies for a period of 45 days.
During that time, the County will accept comments from the public and agencies on the Draft EIR’s
scope, content, and adequacy. After the close of the 45-day review period, responses to
comments submitted on the Draft EIR will be prepared. If warranted, and based on submitted
comments, portions of this Draft EIR may be modified to clarify, supplement, or correct baseline
information, environmental analyses, conclusions, and/or mitigation measures. The comments and
responses, along with any revisions to the Draft EIR, will be published as the Final EIR.
Once the Final EIR is published and made available for review for all parties that submitted
comments on the Draft EIR, the County Water Commission and the County Planning Commission
will review the Final EIR. The County Water Commission will review the project and the Final EIR
to determine if the project would have an adverse impact on the economy or the environment of
Inyo County. The Water Commission would not certify the EIR, or even recommend certification of
the EIR to the Planning Commission. The Water Commission will only make findings that state that
the project would, or would not, have an adverse impact on the economy or environment, and
recommend approval or denial of the CUP to the Planning Commission.
After review at the Water Commission, the EIR will then be presented to the Planning Commission
during a public hearing. The Planning Commission then considers the recommendation of the
Water Commission and determines if the EIR satisfies CEQA and then decides whether or not to
certify the EIR. The CEQA Guidelines define the standards for adequacy and required
considerations for certification of an EIR as follows:
15151. Standards for Adequacy of an EIR
An EIR should be prepared with a sufficient degree of analysis to provide decisionmakers with information which enables them to make a decision which intelligently takes
account of environmental consequences. An evaluation of the environmental effects of a
proposed project need not be exhaustive, but the sufficiency of an EIR is to be reviewed
in the light of what is reasonably feasible. Disagreement among experts does not make
an EIR inadequate, but the EIR should summarize the main points of disagreement
among the experts. The courts have looked not for perfection but for adequacy,
completeness, and a good faith effort at full disclosure.
Section 15090. Certification of the Final EIR
(a) Prior to approving a project the lead agency shall certify that:
a) The final EIR has been completed in compliance with CEQA;
b) The final EIR was presented to the decision-making body of the lead agency,
and that the decision-making body reviewed and considered the information
contained in the final EIR prior to approving the project; and
c) The final EIR reflects the lead agency's independent judgment and analysis.

1-6 MHA|RMT

Coso Operating Company Hay Ranch Water Extraction and Delivery System
May 2008

1: INTRODUCTION

1.2.7 PROJECT MERITS AND CEQA FINDINGS
If the CEQA document is deemed adequate and is certified, the Planning Commission will then
make findings in support of or to reject the CUP and will approve or reject the CUP.
The Planning Commission must make these findings in accordance with the provisions of Section
15091 of the CEQA Guidelines:
15091. Findings
(a) No public agency shall approve or carry out a project for which an EIR has been
certified which identifies one or more significant environmental effects of the project
unless the public agency makes one or more written findings for each of those
significant effects, accompanied by a brief explanation of the rationale for each finding.
The possible findings are:
(1) Changes or alterations have been required in, or incorporated into, the project
which avoid or substantially lessen the significant environmental effect as
identified in the final EIR.
(2) Such changes or alterations are within the responsibility and jurisdiction of
another public agency and not the agency making the finding. Such changes
have been adopted by such other agency or can and should be adopted by
such other agency.
(3) Specific economic, legal, social, technological, or other considerations, including
provision of employment opportunities for highly trained workers, make
infeasible the mitigation measures or project alternatives identified in the final
EIR.
(b) The findings required by subsection (a) shall be supported by substantial evidence in
the record.

If approved, the CUP will be codified within 5 calendar days with a Notice of Decision that includes
the findings, the conditions of approval, and the term of the permit, signed by the Planning
Director. This Notice of Decision will be mailed to the applicant, to all County departments, and to
all relevant agencies.

1.2.8 MITIGATION MONITORING AND REPORTING PROGRAM
CEQA and the CEQA Guidelines require lead agencies to “adopt a reporting and mitigation
monitoring program for the changes to the project which it has adopted or made a condition of
project approval in order to mitigate or avoid significant effects on the environment” (CEQA
Guidelines Article 7, Sections 15091[d] and 15097). A final reporting and monitoring program is not
required to be included in the EIR, but must be made a part of the final action on a proposed
project. Throughout the EIR, mitigation measures have been clearly identified and presented in
language that will facilitate establishment of a reporting and monitoring program. The Mitigation
Monitoring and Reporting Program (MMRP) for the Hay Ranch Water Extraction Project CUP
2007-003 will be included in the Final EIR.

1.3 Key Areas of Environmental Concern
This EIR presents an analysis of all potential environmental impacts of the proposed project and
alternatives to the project. The key areas of environmental concern described in this document
include:
•

Aesthetics

•

Land Use/Planning

•

Air Quality

•

Noise
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•

Agriculture

•

Population and Housing

•

Biological Resources

•

Public Services

•

Cultural Resources

•

Recreation

•

Geology, Soils, and Seismicity

•

Transportation and Traffic

•

Hazards and Hazardous Materials

•

Utilities/Service System

• Hydrology and Water Quality

1.4 Organization of the EIR
This EIR has been organized into the following sections:
•

Executive Summary: Presents a summary of the proposed project, required permits,
environmental setting, impacts of the proposed project, mitigation measures identified to
reduce or eliminate significant impacts, and a summary of alternatives to the proposed
project.

•

Chapter 1. Introduction: Provides an introduction and overview that describes the
proposed project and the purpose of the EIR, summarizes the EIR review and
certification process, identifies key areas of environmental concern, and outlines the EIR
process.

•

Chapter 2. Project Description: Presents the project objectives, provides a detailed
description of the proposed project, including facilities and construction methods, and the
permits required for the proposed project’s implementation.

•

Chapter 3. Environmental Impact Analyses: Includes a description of the existing
conditions, analysis of the proposed project’s potential environmental impacts, and
identifies mitigation measures for the impacts identified in this EIR.

•

Chapter 4. Cumulative and Growth-Inducing Impacts: Describes cumulative and
growth-inducing impacts resulting from implementation of the project, together with
reasonably anticipated future projects that may have related or cumulative impacts.

•

Chapter 5. Alternatives: Describes the objectives of the proposed project and provides
an evaluation of a reasonable range of project options that would reduce or avoid
environmental impacts. The alternatives section describes alternative ways of meeting
the project objectives and alternative locations for certain proposed facilities. In addition,
the No Project Alternative is evaluated.

•

Chapter 6. Report Preparation: Lists preparers of this EIR and identifies public
agencies and other parties that were consulted in its preparation.

•

Chapter 7. References: Lists sources of information used in the preparation of this EIR.

• Appendices: Includes the NOP for this EIR, comments received in response to the NOP,
and background technical material.
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PROJECT
DESCRIPTION
2.1 Introduction
2.1.1 PROPOSED PROJECT
The Coso Operating Company, LLC (COC) has submitted an application to the Inyo County
Planning Department for a 30-year Conditional Use Permit (CUP 2007-003) for the Hay Ranch
Water Extraction and Delivery System project. The project includes the construction of a
groundwater extraction and pipeline delivery system from the Coso Hay Ranch, LLC property (Hay
Ranch) to the water injection system located at the Coso Geothermal Field at China Lake Naval
Air Weapons Station (CLNAWS), Inyo County, California.

2.1.2 PURPOSE AND NEED
The purpose of the project is to supply supplemental injection waters from two existing water wells
on the Hay Ranch property to the Coso geothermal reservoir. The supplemental injection water
would help minimize the annual geothermal reservoir decline and the resulting megawatt
production decline through the replacement of lost geothermal fluids at the geothermal power
plants. A major cause of the annual reservoir decline is the loss of geothermal fluids through
evaporation in the plant cooling towers, especially in the summer months. Greater cooling tower
evaporation in the summer causes less injection during the summer than the winter months.
The use of supplemental injection waters withdrawn from the Hay Ranch wells at an average rate
of 3,000 gallons per minute (gpm) (4,839 acre-feet/year) would reduce the annual geothermal
reservoir decline by greater than 50 percent. The slower decline rate would allow the megawatt
production for COC to be maintained at an economical level.
The proposed project is not anticipated to extend the operating periods of the Coso projects
beyond the planned operating periods evaluated in the previous environmental documentation for
the Coso projects, nor increase the permitted megawatt output of these plants. The life of the
power plants is indefinite. The existing permits for the plants specify that the plants would be
reviewed in 50 years, in 2031. This project does not include evaluation of the existing, permitted,
geothermal power plants.
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2.2 Project Location
The project is centered at the Hay Ranch property, adjacent to and east of Highway 395. Hay
Ranch is located in an unincorporated part of the Rose Valley, in Inyo County, California. The
community closest to the Hay Ranch property is Dunmovin, located about 0.5 miles northwest of
Hay Ranch. The project includes a 9-mile water transmission pipeline from Hay Ranch to the Coso
geothermal field on the CLNAWS. The project location is shown in Figure 1.1-1.
The proposed project is located within the United States Geological Survey (USGS) 7.5 minute
Series Coso Junction and Cactus Peak Topographic quadrangles; Section 25, 26, 35, and 26,
Township 21 South, Range 37 East; Section 31, 32, 33, and 34, Township 21 South, Range 38
East; and Section 1, 2, and 3, Township 22 South, Range 38 East, Mount Diablo Base and
Meridian.

2.3 Project Description
2.3.1 PROJECT OVERVIEW
COC on behalf of Coso Hay Ranch, LLC, has applied for a 30-year term Conditional Use Permit
(CUP) from the County of Inyo Planning Department for development of the Hay Ranch
Groundwater Extraction and Delivery Project.
The proposed project includes extracting groundwater from two existing wells on Hay Ranch.
Water would be pumped from the wells at a combined average rate of 3,000 gallons per minute
(gpm) (4,839 acre-feet per year) and a maximum rate of 4,000 gpm and delivered via a 9-mile
pipeline to the injection well distribution system at the Coso geothermal field on the CLNAWS.
The project elements are described in Table 2.3-1 and shown in Figure 2.3-1.
Table 2.3-1: Project Elements
Component

Component
Location

Hay Ranch
Production Wells

Hay Ranch Property

Lift Pump Station

Hay Ranch Property

Substation
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Hay Ranch Property

Associated Features and Description
•
•

Two existing groundwater production wells

•

Lift pumps to pump water from a collection tank to a high point
storage tank

•
•

Mechanical control building

•
•

A surge protection system for the main pumped pipeline

•

A 3-5 megawatt (MW) substation including electrical equipment
such as transformers, switchgear, and motor control centers to
power the pumps and supply power to auxiliary equipment and
lighting

•
•

A mechanical and electrical building

Vertical shaft turbine pumps installed in each of the two ground
water production wells

Distributed monitoring and control system to monitor and
operate the water extraction, delivery, and injection systems
from a centralized control room in the mechanical control
building
Electrical equipment/switchyard

An electrical transmission line to supply power to the well down
hole pumps and to the lift pump station
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Table 2.3-1 (Continued): Project Elements
Component

Component
Location

Storage Tank

Hay Ranch Property
& CLNAWS

•
•

A 250,000 gallon storage tank located at the pump station

CLNAWS
Geothermal Field

•

Wellhead piping and valving for delivering and controlling
injection water to the Coso injection well system

Injection System

Associated Features and Description

A 1.5 million gallon high point storage tank along Coso Road
within CLNAWS

Project Acreage
The project would occupy approximately 59.5 acres, as shown in Table 2.3-2.
Table 2.3-2: Project Facility Acreage
Facility

Acreage

Location

Wells

Negligible

Hay Ranch property

Lift Pump Station
Pipeline (total)

4.75 acres
53.5 acres
4.5 acres

Hay Ranch property
Hay Ranch property, BLM
lands, CLNAWS
Hay Ranch property

33.2 acres

BLM lands

15.8 acres

CLNAWS

High Point Tank (1.5 million gallon)

0.75 acres

CLNAWS

Substation and 12.4 kV Subtransmission Line

0.5 acres

Hay Ranch Property

2.3.2 DESCRIPTION OF PROJECT ELEMENTS
Hay Ranch Production Wells
Component Description
The existing water wells are located on the Hay Ranch property, as shown in Figure 2.3-1 and
Figure 2.3-2.
The two existing wells at Hay Ranch have historically been used for water pumping for irrigation of
agricultural crops. These two wells are described as the “north well” and the “south well.” The north
well was drilled in 1971 and is 724 feet deep, according to well drillers logs (California Department
of Water Resources 1971). The south well is located approximately 0.5 miles south of the north
well and was drilled in 1974 to a depth of 675 feet (California Department of Water Resources
1974).
The two wells would be the source of water that would be piped to the Coso geothermal field. COC
would pump 4,893 acre-feet per year from the wells. Each of the wells would have a down hole,
shaft-driven pump installed with a capacity of about 2,000 gallons per minute (gpm) for a maximum
combined pumping rate of 4,000 gpm. The pumps would be vertical multi-stage centrifugal canned
pumps.
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A two-phase electric motor would drive the pumps. The motors would be 4160 volt (V), threephase, totally enclosed, fan-cooled (TEFC) motors for outdoor installation.
Construction
The two wells currently exist. Construction would be limited to installation of the downhole, shaftdriven pumps that pump water out of the wells into 10-inch pipelines connecting the wells to the
storage tank. The pumps would be hung at the surface and would have a shaft length of
approximately 370 feet. A truck-mounted crane would be used to install the pumps.
There is an existing metal storage building and two dilapidated mobile homes located near the
north well on the property (as shown in Figure 2.3-2). These structures would be removed from the
property using a bulldozer. Scrap wastes would be deposited at an authorized recycling plant
and/or landfill. COC may store the existing shed for future reuse.
Operation and Maintenance
The wells would be pumped at an average combined rate of 3,000 gpm and a maximum combined
rate of 4,000 gpm. The water would be pumped 18 hours per day, as described below under the
description of the Lift Pump Station.
Well maintenance would include conducting annual casing inspections, and brushing the well
bores as needed. In the event of well degradation, a replacement well would be drilled, and the
existing well would be abandoned according to permitting agency requirements.

Lift Pump Station
Component Location
The lift pump station would be located adjacent to the existing south well, entirely on the Hay
Ranch property as shown in Figures 2.3-1, 2.3-2 and 2.3-3.
Component Description
The lift pump station would meet the maximum water delivery rate of 4,000 gpm. Two booster
pumps would be installed on a 40 by 30 foot concrete pad with electrical equipment installed in an
enclosed 60 by 40 foot prefabricated metal building that would be painted and landscaped to blend
in with the existing environment. The booster pumps would pull water from the 250,000 gallon
storage tank and pump the water through a 20 inch pipeline to the high point tank along Gill
Station Coso Road.
The proposed facilities at the pump station include piping, valves, surge protection system, air
compressor, and:
•

Collection and Control Tank: 250,000 gallon tank internally coated and externally
painted. The tank would be supported on a reinforced concrete ring wall and sand
bedding

•

Concrete Pump Pad and Booster Pumps: A 40 by 30 foot concrete pad would be
installed on which the two booster pumps and piping system would be located. The
booster pumps would draw water from the 250,000 gallon collection tank and pump the
water to the high point water storage tank along Gill Station Coso Road.

•

Mechanical Control Center: Electrical equipment for the booster pumps would be
housed in a 60 by 40 foot electrical control facility with a control room.

•

Parking Area: A 40 by 50 foot unpaved parking area will be located immediately south of
the mechanical control room.

•

Switchyard: Electrical equipment in an approximately 70 by 30 foot fenced switchyard
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Figure 2.3-1: Project Components
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Figure 2.3-2: Location of Project Components on the Hay Ranch Property

SOURCE: MHA Environmental Consulting 2008
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Figure 2.3-3:
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Construction
The lift pump station would occupy an area of approximately 4.75 acres and would be built in place
adjacent to the south well as shown in Figure 2.3-3. The area would be developed with minor
grading to provide a relatively level platform to accommodate all pump station equipment and
provide laydown and access areas around equipment for operations and maintenance. The entire
area would be stripped of vegetation, overexcavated, and recompacted to 90 percent relative
compaction to a minimum depth of two feet. Cut and fill material would be balanced. All concrete
construction would conform to American Concrete Institute (ACI) codes. Installation of the
equipment would be performed using a small crane and mechanical crews. Excavation and
concrete crews would be utilized to construct foundations and all associated equipment and
buildings.
The area would be finish graded to provide drainage and surfaced with compacted base rock after
construction of equipment and foundations. There is a natural slope to the Hay Ranch property to
the southeast. Drainage would sheet flow off of the project components or seep into the ground.
The lift pump station area (including the tank, the concrete pump pad and the surge tank) would be
fenced as shown in Figure 2.3-3. The mechanical control center and the parking lot would not be
fenced. Erosion protection would be applied to all disturbed areas.
The components for the pump lift station would be delivered to the project site via US Highway
395. The project site currently has access off of US Highway 395 and along the existing
transmission line route off of Gill Station Coso Road, to the southeast of the proposed project site.
Several existing unpaved roads traverse the property and would be used to access the new
facilities and parking area. No new access roads would be required.
All trucks and equipment would be equipped with standard noise abatement mechanisms, and
would be required to be in proper working order at all times.
All disturbed areas would be watered during construction to minimize dust generation. There are
multiple locations where water for dust control could be obtained. Options for water sources would
include:
•

The two wells across US Highway 395 at Coso Junction

•

The well at the store at Coso Junction

•

A temporary pump on one of the Hay Ranch wells installed by the contractor

Operation and Maintenance
The booster pumps associated with the lift pump station would be operated for a maximum of 18
hours per day. Maintenance of the pump station would include greasing and oil changes for the
motor bearings. The greasing would be performed while the motor is running; oil changes would
be performed while the pumps are shut down. These activities would be conducted in accordance
with the manufacturer’s recommendations. The COC maintenance department would perform this
work.

Substation
Component Description
The substation would be located on the eastern edge of the Hay Ranch Property, near where the
115-kV transmission lines enter the property, south and east of the north well. The location is
shown in Figures 2.3-1 and 2.3-2.
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Power for the project would be supplied by a new electric power substation to be constructed by
Southern California Edison (SCE). The total power requirement for the project (including down
hole pumps, booster pump station, shielded area lighting, and instrumentation) is expected to be
up to 2.5 megawatts (MW). Power requirements would include:
•

4160 volts (V) for the booster pump station

•

480 V for the downhole pumps

•

120V/240V for area lighting and minor house loads

The new substation would be connected to SCE’s 115-kV transmission line using overhead
transmission cables run on pole structures entirely within the Hay Ranch property. The specific
number and configuration of poles and lines is not known at this time. The 115-kV transmission
line is located adjacent to the eastern boundary of the Hay Ranch parcel, running in a north-south
direction. The substation would be sited immediately adjacent to the 115-kV transmission line on
Hay Ranch property that will be sold to SCE.
A minimum of four transformers would be required for the electrical installation. The substation
capacity would be sized between approximately 3 and 5 MW to serve the project 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 capacity of the substation would
depend on standard equipment available, which would likely be a 5 MW transformer. The
substation would likely be derated to maintain the 3 MW rating.
The proposed substation would be an unmanned, 115-12 kilovolt (kV), 28 megavolt-ampere (MVA)
substation automation system (SAS) constructed on a plot approximately 0.5 acres in size. It
would contain:
•

A 115-kV, low profile switchrack with four bays

•

Two 14-MVA transformers with isolating disconnects, surge arrestors, and neutral
current transformers (CTs)

•

A 12-kV, low profile switchrack consisting of three positions with provision to expand to
four additional positions

•

A prefabricated metal mechanical-electrical equipment (MEER) building.

The MEER would be 16 feet by 10 feet in size. The MEER would be equipped with air conditioning
and would house all of the standard equipment for the substation. It would contain control and
relay panels, battery and battery chargers, AC and DC power distribution panels, human machine
interface (HMI) cabinet, communication equipment, telephone and fiber optic communication, and
local alarms. The MEER may also include a toilet and sink with a small septic system or a portable
septic system that would be periodically emptied by a contractor.
The substation would be surfaced with  inch crusher run untreated rock, which would be four
inches thick and at the same level as the surrounding area. Security and maintenance lighting
would be installed. The security lights would be low intensity shielded lights integrated into the
landscape and architectural aspects of the station. The security lights would be photo sensor
controlled. Normal security light operation would be from dusk until dawn.
Landscaping around the proposed substation would be designed to filter views from Highway 395.
The landscaping plan would be prepared by a certified licensed landscape architect. The plan
would include an 8-foot tall chain-link fence surrounding the proposed substation with security
barbed wire mounted on the substation side of the fence.
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Construction
The substation area would be graded to a consistent slope of one to two percent and compacted
to 90 percent of the maximum dry density. The project would balance cut and fill material. The
design of the foundation and grounding would be based the conclusions and recommendations in
a geotechnical report. After grading and site preparation are completed, the foundations would be
constructed, followed by installation of above-grade features and electrical equipment. If poles are
required to connect the substation to the switchyard, some additional ground disturbance would be
required. The connection would likely be installed on wooden poles that would require a 10 foot or
less diameter (78 square feet) of ground disturbance area. Holes dug to install the poles would be
at a depth of 10 to 40 feet.
Equipment would be brought to the site via US Highway 395 onto the Hay Ranch property, or from
US Highway 395 to Coso Road to the Hay Ranch property along the transmission line
maintenance road. Staging would occur from within the project property. The substation would be
looped into the existing transmission system at the property boundary and then energized.
Operations and Maintenance
The substation would be unstaffed and electrical equipment within the substation would be
remotely monitored. Routine maintenance would include equipment testing, equipment monitoring
and repair, as well as emergency and routine procedures for service continuity and preventative
maintenance. SCE personnel would visit the substation via vehicle about once per week.

Pipeline
Component Description
The project includes several spurs of pipeline as shown in Figure 2.3-1 and 2.3-2 and on drawing
plans in Appendix B.
A 12-inch pipeline would be installed from the north well to the collection tank at the lift pump
station. A second 12-inch pipeline would connect the south well to the storage tank. Both pipelines
would be located entirely underground on the Coso Hay Ranch property.
A 20-inch pipeline would run from the storage tank along an existing access road on the Hay
Ranch property to Gill Station Coso Road. The proposed pipeline would be installed under Gill
Station Coso Road and proceed east, approximately 50 feet from the edge of the road.
The pipeline would cross under Gill Station Coso Road again just south of the CLNAWS gate and
proceed easterly for approximately one mile in a utility corridor to the north of the road. The
pipeline would then cross back under Gill Station Coso Road to a water storage tank, discussed
below, located at the highest elevation within CLNAWS. Another 20-inch pipe would run from the
water tank southeasterly approximately 50 feet from Gill Station Coso Road to the existing
injection system at the Coso geothermal field.
The pipeline route is shown in Figure 2.3-1. The 20-inch pipeline would be approximately 9.3 miles
in length, extending from the tank on the Hay Ranch property to the injection system at CLNAWS.
Detailed construction drawings of the pipeline route are included in Appendix B.
The pipelines associated with the proposed project would be welded carbon steel. Preliminary
pipeline sizes by section are shown in Table 2.3-3. The sizes would maintain flow velocities less
than 6 feet per second to maintain necessary pressure in the pipeline for water flow.
No sectionalizing valves are proposed for the pipelines. Combination air relief valves and vacuum
valves would be installed at critical locations along the pipelines. The valves would be located in
precast concrete vaults. There would be 18 vaults along the pipeline. The combination air relief
Conditional Use Permit (CUP 2007-003) Application
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Table 2.3-3: Pipeline Sections and Sizes
Pipeline Section

Size

Water wells to pump station

12 inches

Pump station to high point tank

20 inches

High point tank to injection well field

20 inches

Injection well piping (existing)

8 inches

and vacuum valve vent lines would be piped to a discharge point to receive the small discharge
flows that may occur due to pressure transient conditions.
The pipeline would be pressure-tested to a minimum pressure of 1.5 times the design pressure.
Pipeline thickness would be selected to withstand the maximum operating pressures with 1/16 inch
allowance for corrosion. Low point locations would have drain valves to allow for complete draining
of the line.
Pipeline would be both buried and above ground. The pipeline would be buried where possible.
Pipelines would remain unburied where volcanic rock outcrops make burying difficult. Buried
pipeline would be protected against corrosion by tape wrapping and installation of cathodic
protection anodes. The minimum depth of cover over buried pipelines would be 3 feet. The buried
pipeline would be bedded in an envelope of sand bedding to minimize damage from backfill
operations. Above ground pipeline would be painted with a desert almond tan color. The above
ground portion is shown in the design drawings in Appendix B.
Construction
The pipeline construction right-of-way would be 50 feet wide and would follow the proposed
alignment shown in Figure 2.3-1. Trenching equipment, cranes, welders, and earthmoving
equipment would be utilized to install the pipeline.
Grading would be minimized, particularly in the steeper areas near the high point tank, by
constructing the right-of-way perpendicular to the contours. All cut and fill material would be
balanced. The top 8 inches of topsoil and vegetation would be removed, inspected for noxious
weeds, and stockpiled in a manner to minimize erosion or degradation of the plant medium and
seeds.
The pipeline crosses under Gill Station Coso Road three times. Road crossings would be installed
by trenching through the road, laying the pipeline, and then repairing the road. Metal plates would
be placed over open trenches to allow cars and vehicles to have access as needed. The road may
be closed for up to 30 minutes at a time to allow construction work to be completed sufficiently to
safely allow traffic to pass. As site access is fairly limited, COC would schedule these road
closures with appropriate parties (i.e., the US Navy, the pumice mine operators, tribes, etc.).
At the completion of pipeline construction, the right-of-way would be restored by finish grading,
installation of water bars, and application of erosion protection in accordance with COC’s approved
revegetation plan. A standard native plants re-vegetation seed mixture would be applied at the rate
of 25 pounds per acre. Straw would be applied as topping or mulch to minimize potential erosion to
the reclaimed area.
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Operations and Maintenance
The pipeline delivering water from the pump lift station to the high point tank would operate 18
hours per day (corresponding to the operation of the pumps). The gravity fed pipeline to the
geothermal injection system would operate continuously.
The pipeline would have vents and standard leak detection equipment. Maintenance would include
driving the pipeline quarterly for visual inspection of the equipment. If maintenance is required on
the pipeline the majority of the water in the pipeline would be back drained into the tanks and/or
the Hay Ranch wells. Low point water would be drained along sections of the pipeline at vaults by
pumping the remaining water out of air release valves. Maintenance would be performed as
needed. Small sections may need to be excavated and replaced over the course of the project.
Methods of repair involving excavation would be similar to the initial installation.

Water Storage Tanks
Component Description
One of the water storage tanks would be located on the Hay Ranch property, as part of the lift
pump station shown in Figure 2.3-1 and Figure 2.3-3. The second water storage tank would be
located along Gill Station Coso Road, as shown in Figure 2.3-4.
The project includes two water collection tanks. A 250,000 gallon storage tank would be
constructed on the Hay Ranch property as part of the lift pump station (shown in Figure 2.3-3), as
previously described.
A second 1.5 million gallon storage tank would be constructed at the project high point on
CLNAWS (as shown on Figure 2.3-4). The tank dimensions would be 100 feet in diameter by
about 28 feet high. The tank would be constructed at a small hill. The tank would provide water
storage capacity in order to provide a steady rate of water flow for injection. The tank would be a
covered, welded steel tank supported on a reinforced concrete ring wall footing and sand. The tank
would be internally coated and externally painted with desert almond tan colored epoxy.
Standard equipment, including manways access ladders, level indicators and other
instrumentation, and overflow piping would be installed around the tank. The outlet overflow piping
would be directed to a natural drainage channel as shown in Figure 2.3-4, located to the southeast
of the tank. An emergency area light would also be installed on the east side of the tank. A 16 foot
by 10 foot concrete pad would be constructed with a remote terminal unit (RTU).
Construction
The high point tank would be located in an existing developed area on the top of a small hill. The
existing area would be enlarged to a total of approximately 0.75 acres to accommodate the 1.5
million gallon tank. The grading for the tank would result in a balance of cut and fill quantities. Fill
would be keyed into undisturbed ground. Fill slopes would be no steeper than 2 horizontal to 1
vertical and would be compacted to 90 percent relative compaction. All cut and fill would be
balanced.
The entire area of the tank site would be over excavated to a depth of three feet and recompacted
to 90 percent relative compaction. The area around the tank would be surfaced with class 2
compacted base rock and sloped to drain to the east. The tanks would be manufactured in place;
welders and lift equipment would be required to complete the construction.
All fill slopes not covered with aggregate would receive erosion protection by redistribution of top
soil and application of a standard desert seed mixture.
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Operation and Maintenance
The tanks would operate continuously throughout the life of the project. Both tanks would have
water level monitoring equipment in service at all times. These indications, plus high and low level
alarms, would be fed to the COC control room at the Navy 2 facility, which is manned 24 hours per
day. This level-indicating equipment would be calibrated in accordance with the manufacturer’s
recommendations. The thickness of the tank walls would be periodically checked using an
ultrasonic thickness tester, which COC currently owns. If maintenance were required on the tank, it
would be drained through the system to the injection well, with residual water removed through the
overflow valve. Work would be completed on-site.

Injection System
Component Description
The injection system is currently located at the geothermal field on CLNAWS property, as shown in
Figure 2.3-1 and in the plan drawings in Appendix B.
The proposed pipeline would connect to the existing injection system with control valves and
metering to provide controlled injection. Metering equipment for all injectate is already installed at
the existing injection site at Coso well 88-1. There are no buildings required to be installed at the
injection system connection point.
Construction
The pipeline would be connected to the existing system. Construction would require standard
equipment and a small crew of construction workers.
Operations and Maintenance
Fluid head from the high point tank would cause the water in the pipeline to flow into the injection
system at an existing well pad on the Coso geothermal field (at injection well 88-1, shown in Figure
2.3-1 and the plan drawings in Appendix B). Once the fluid enters the injection system, it would be
gravity fed into some injection sites, or in other cases the pressure would be boosted to overcome
well bore back pressure or cases where elevations increase. The injection system is a combination
of buried and above ground piping. The pipeline sizes vary by injection site.

2.3.2 DECOMMISSIONING
Decommissioning is the process by which the project is abandoned. In general, all project
components that are on public lands would be decommissioned by removal of all surface
components, and abandoning any buried pipelines in place. Components located on the Hay
Ranch parcel would generally be removed and stored for potential other uses in the future or
recycled. The wells would be utilized for continued hydrologic monitoring even after their useful
life.

2.4 Construction Schedule and Personnel
The proposed project would take approximately 110 days to construct. Several areas of the project
would be constructed concurrently. No more than 20 workers would be working in any single area
or component at one time; however, as many as 40 workers may be working on the overall
construction project at once.

2-14 MHA|RMT

Coso Operating Company Hay Ranch Water Extraction and Delivery System
May 2008

2: PROJECT DESCRIPTION

Figure 2.3-4: High Point Water Storage Tank Location

SOURCE: Veizades & Associates, Inc. 2004 and MHA Environmental Consulting 2008
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2.5 Permits and Approvals
The permits or approvals that would be required for the proposed project are shown in Table 2.5-1.

Table 2.5-1: Required Permits or Approvals for the Proposed Project
Agency

Approval or Permit

Federal
US Navy, China Lake Naval Air Weapons Station

Permits and rights-of-way for pipeline and high point
water tank.

Bureau of Land Management, Ridgecrest

NEPA compliance and right-of-way for pipeline on public
lands

US Fish and Wildlife Service

Consultation with the BLM under Section 7 of the
Endangered Species Act

State
California Department of Fish and Game

Responsible agency for CEQA review

State Historic Preservation Office

Consultation and compliance under Section 106 of the
National Historic Preservation Act; consultation with BLM

Regional
Lahontan Regional Water Quality Control Board

Issuance of National Pollutant Discharge Elimination
Permits for construction

Great Basin Unified Air Pollution Control District

Authority to Construct permits

Local
Inyo County Planning Commission

Approval of the Conditional Use Permit (CUP 2007-003)

Inyo County Water Department

Compliance with Inyo County Code Section 18.77,
Regulation of Water Transfers

Inyo County Environmental Health Services Department

Construction of monitoring wells

Inyo County Public Works Department

Building and Grading Permits for pipeline along Coso
Road
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ENVIRONMENTAL
IMPACT ANALYSES
3.1 Introduction
3.1.1 CHAPTER FORMAT
This section of the EIR presents the findings of the environmental analyses conducted for
Conditional Use Permit No. 2007-03 for the Coso Hay Ranch Water Extraction and Delivery
Project. Analyses were conducted for each of the following key environmental parameters:
•

Aesthetics and Visual Resources

•

Hazards and Hazardous Materials

•

Agricultural Resources

•

Hydrology and Water Quality

•

Air Quality

•

Land Use, Planning, and Recreation

•

Biological Resources

•

Population and Housing

•

Cultural Resources

•

Public Services and Utilities

•

Geology, Soils, Seismicity and Minerals

•

Transportation and Traffic

Each of the analytical sections in this chapter identifies the:
•

Environmental Setting

•

Regulatory Setting

•

Thresholds of Significance

•

Potential Impacts and Mitigation Measures

3.1.2 ENVIRONMENTAL SETTING
The environmental setting sections present a description of the physical environment for each of
the 12 environmental parameters analyzed for the proposed project. The discussion of
environmental setting varies among the parameters. As appropriate, separate environmental
setting discussions are presented for regional and local environments. The content and level of
detail of the environmental setting is relative to the parameter discussed and the extent of the
potential impacts that could occur from project activities.
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3.1.3 REGULATORY SETTING
Current regulatory settings are presented in the Regulatory Setting section for the 12
environmental parameters. Federal, state, regional, and local regulations applicable to the project
are identified.

3.1.4 THRESHOLDS OF SIGNIFICANCE
Significance criteria are identified for each resource category. The significance criteria are a
benchmark for determining if a project would result in significant environmental impacts when
evaluated against the baseline (i.e., existing conditions). According to the CEQA Guidelines
Section 15382, a significant impact on the environments means “…a substantial, or potentially
substantial, adverse change in any of the physical conditions within the area affected by the
project…” The significance criteria used in this EIR are based on:
•

Environmental Checklist Form included as Appendix G of the CEQA Guidelines, as
amended on September 7, 2004

•

County policies

•

Other local, state, and federal regulations

•

Professional judgment based on knowledge of the project activities and the existing
environment

3.1.5 POTENTIAL IMPACTS AND MITIGATION MEASURES
The potential impacts of the proposed project are evaluated by considering the initial construction
activities (Construction) the long-term operation and maintenance (Operation and Maintenance),
and the decommissioning (Decommissioning) of each of the project elements, including:
•

Wells

•

Lift pump station

•

Substation

•

Tanks

•

Pipeline

For several resource categories, potential impacts are minimal and these impacts are the same or
similar for all project elements. In these sections, the impact analyses are not divided by project
element, but rather, a brief summary of the overall project impacts are presented. For resource
categories where impacts differ by project element, the potential impacts are evaluated and
presented by each project element. Where potentially significant impacts could occur as a result of
the proposed project, mitigation measures are identified that would avoid or reduce the impacts to
less than significant levels. All impacts of the proposed project were determined to be less than
significant with implementation of the defined mitigation measures.
The impact analyses do not address the existing Coso geothermal plants. The Coso geothermal
plants were addressed in several environmental documents in the 1980s. This project as proposed
would not extend the life of the geothermal plants beyond what is currently permitted or increase
their output beyond what was previously evaluated in existing environmental documents.
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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
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pump in the existing Hay Ranch south well, pumping groundwater at a rate of approximately 2,000
gallons per minute for a period of 14 days, and monitoring groundwater levels at various locations
throughout Rose Valley for 20 days. The groundwater level monitoring program consisted of a
combination of long term and short term monitoring conducted before, during, and after the pumping
test, depending on well access and operational constraints. COC utilized existing agriculture and
drinking water supply wells owned by various parties, including COC, for pumping test monitoring.
No new wells were constructed for the test. The locations of the monitoring wells and the results of
the test are presented in Appendix C1.
Results of the pumping tests were then used to recalibrate the Brown and Caldwell (2006)
MODFLOW groundwater flow model to:
•

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:
Conditional Use Permit (CUP 2007-003) Application
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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 3.21 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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Groundwater Elevation in LADWP Well V816
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Groundwater Elevation in Cal-Pumice Well
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Figure 3.2-4 (Continued): Groundwater Elevation Hydrographs
Groundwater Elevation in Hay Ranch North Well
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Groundwater Elevation in Hay Ranch South Well
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Figure 3.2-4 (Continued): Groundwater Elevation Hydrographs
Groundwater Elevation in Coso Junction Store #1 Well
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Groundwater Elevation in Navy Lego Well
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Groundwater Elevation in Navy Well G-36
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SOURCE: Geologica 2008
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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 3.25. 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, acreSimulation
Flow Rate, acreSimulation
ft/yr
Package used in
ft/yr
Package used in
Model
Model
Groundwater Inflow
Mountain Front Recharge from west
Groundwater Underflow from the
North
Total Inflow

4,191

Well

4,194

Well

788

Constant Head

898

Constant Head

4,979

5,092

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

0

--

500

--

Groundwater Discharge through Little
Lake Gap to Indian Wells Valley

2,429

Drain

3,000

General Head

Total Outflow

4,979

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

5,092

*Conceptual budget, simulated budget components were adjusted during model calibration process.

Water Quality
The chemistry of waters found in Rose Valley watershed varies widely reflecting the multiple types of
waters within the hydrological system of semi-arid western US environments. The water chemistries
are influenced by the interaction between groundwater and rock along the hydrological flow paths
with the addition of a geothermal brine component. Recharge waters from drainage of the mountains
surrounding Rose Valley have lower dissolved solids than the valley’s groundwater, which typically is
higher in dissolved solids reflecting longer transit times and a greater degree of water-rock
interaction. Surface waters can be even higher in dissolved solids where it is impacted by
evaporation (Guler 2002). Outflow of saline geothermal brines from the Coso geothermal system to
the east may also provide a component of flow to the Rose Valley hydrological system.
Total dissolved solids (TDS) range from very low to a few hundred milligrams per liter (mg/L) in
surface streams draining the Sierras to the west or in springs of the Coso-Argus Range to the east to
several thousand mg/L in geothermal brines in the Coso Geothermal Wellfield to the east.
Groundwater in the northern Rose Valley near Hay Ranch is characterized by TDS between 800 and
900 mg/L whereas groundwater in the southern Rose Valley is characterized by TDS from 500 to
700 mg/L. At Little Lake the water is slightly brackish with TDS from 1,500-2,500 mg/L. The TDS
levels throughout the Rose Valley are shown in Figure 3.2-6.
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Chemical analysis of water samples collected in the Rose Valley and vicinity indicates that there are
several distinct water types (refer to Appendix C4). Sierran waters (and minor amounts of water from
the Coso Range) recharge the area (Guler 2002 and Williams 2004). There also appears to be a
small inflow of subterranean discharge from the Coso Geothermal System. The chemistry and
isotopic signatures of the other types of water suggest that the Rose Valley hydrological system
contains waters that have followed different and sometimes complex pathways from their mountain
sources to points of discharge.
Guler (2002) and Williams (2004) compiled an extensive database of chemical analyses of waters
within the area to evaluate and characterize water quality. They grouped the waters within the area
into several water types:
•

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; CaHCO3 - 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 1828GTH 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 northsouth 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
Rose Valley Stable Isotopes of Water
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SOURCE: Fournier and Thompson (1980), Guler (2002), Geotrans, (2004), Coso Operating Company (2007).

3.2-22 MHA|RMT

Coso Operating Company Hay Ranch Water Extraction and Delivery System
July 2008

3.2 HYDROLOGY AND WATER QUALITY

Figure 3.2-8: Oxygen-18 versus Deuterium for Waters from Rose Valley and the Surrounding Areas
Rose Valley Stable Isotopes of Water
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SOURCE: Fournier and Thompson (1980), Guler (2002), Geotrans, (2004), Coso Operating Company (2007), US Navy
GPO (2007 and 2008).

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 liquiddominated 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
2

ANALYTE
General Minerals
Alkalinity, Total
Bicarbonate (as CaCO3)
Carbonate (as CaCO3)
Hydroxide (as CaCO3)
Chloride
Conductivity (umho/cm)
Cyanide
Fluoride
Hardness (Ca, Mg-CaCO3)
Nitrate
Nitrite
Sulfate
Total Dissolved Solids (TDS)
Other
pH (pH units)
Color
ODOR
MBAS
Asbstos
Metals
Aluminium
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Flouride
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Drinking
Water
1
Standard

MCL or South Well
Secondary 09/10/2003
2
3
Result
Level
(mg/l)
(mg/l)

Secondary

250

Primary (CA)
Primary

0.15
2.0

Primary
Primary
Secondary
Secondary

10
1
250
500

Secondary
Secondary
Secondary
Secondary
Primary

6.5-8.5
15 units
3 TON
0.5
7 MFL

Primary (CA)
Primary
Primary
Primary
Primary
Primary

1
0.006
0.010
2
0.004
0.005

Primary

0.1

Primary
Primary
Secondary
Primary

1.3
0.002
0.3
0.005

Secondary
Primary

0.05
0.002

Primary
Secondary

0.05
0.10

Primary

0.0005

Secondary

5

South Well
09/11/2003
3
Result
(mg/l)

330
330
ND
ND
74.1
1320

320
320
ND
ND
75.7
1300

0.22
465
2.15

0.20
455
2.60

257
850

251
844

7.12

7.28

ND
ND
0.058
ND
ND
114
ND
ND
ND

ND
ND
0.042
ND
ND
113
ND
ND
ND

7.01
ND
39.8
0.449
ND
ND
ND
11.8
ND
ND
111
ND
ND
0.032

0.27
ND
37.7
0.047
ND
ND
ND
11.8
ND
ND
111
ND
ND
0.022

South Well
12/03/2007
Result
4
(mg/l)

North Well
North Well
09/13/2003
3
09/14/2003
Result
3
(mg/l)
Result (mg/l)

73
<0.1
0.31
12
2.7
260
850
7.61
<3.0
<1.0
<0.05
<0.2 MFL
0.054
<0.002
0.016
<0.1
<0.001
<0.001
<0.01
<0.05
<0.1
<0.002
<0.02
<0.0002

0.003
<0.01
<0.001
<0.05

Coso Junction
4
Office Well
01/30/03
3
Result (mg/l)

260
260
ND
ND
72
1360

250
250
ND
ND
79
1370

0.15
430
1.44

0.20
430
2.05

0.53

336
910

329
945

97.3
634

7.43

7.48

6.53

ND
ND
0.036
ND
ND
97.6
0.012
ND
ND

ND
ND
0.033
ND
ND
96.3
ND
ND
ND

1.35
ND
37.6
0.100
ND
ND
ND
8.67
ND
ND
136
ND
ND
0.033

0.114
ND
36.0
0.012
ND
ND
ND
9.38
ND
ND
133
ND
ND
0.036

326

33.7

6.01

0.0034

73.7

36.6

6.91

50.3

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

Conditional Use Permit (CUP 2007-003) Application
Draft EIR

Figure 3.2-10b: Devil’s Kitchen

MHA|RMT 3.2-27

3.2 HYDROLOGY AND WATER QUALITY

Figure 3.2-10c: Nichol Pool

Figure 3.2-10d: Pipeline Fumarole

SOURCE: Geologica 2008

Figure: 3.2-11: Relative Proportions of Anions and Cations in Coso Surface Manifestations
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steam-fed geothermal features such as fumaroles and mud pots. Concentrations of sodium and
chloride (Figure 3.2-12) clearly distinguish between brine-influenced and steam-fed shallow wells
and surface manifestations.
The Navy collects monitoring data at Coso Hot Springs on well temperatures, fluid chemistry and
surface manifestations. The data documents temperature increases and expanded steam-related
thermal activity in the shallow outflow of the Coso geothermal system. Two decades of systematic
temperature surveys in shallow monitoring wells record the steady increase in temperatures in
shallow aquifers beyond well established seasonal variations for surface manifestations and shallow
wells. While the influence of brine relative to steam in discharge from Nichol Pool (Figure 3.2-13)
and the Wheeler areas has recently declined, it appears to have increased since 2000 in Devils
Kitchen. Increased temperatures, expanded thermal activity, and geochemical evidence of
increasing steam influx have been relatively consistent since 1993; however, with the exception of
seasonal and diurnal fluctuations, changes in chemistry, temperatures, water levels and steam flow
rates are erratic and appear to have complex sources.

Figure 3.2-12: Sodium Chloride in Surface Manifestations and Shallow Wells at Coso Hot Springs
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Figure 3.2-13: Variations in Chemistry of Nichol Pool
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3.2.2 REGULATORY SETTING
Federal
Clean Water Act
The Clean Water Act (CWA) has regulated the discharge of pollutants to waters of the United States
from any point source since enacted in 1972. In 1987, amendments to the CWA added section
402(p), which established a framework for regulating non-point source stormwater discharges under
the National Pollutant Discharge Elimination System (NPDES). The NPDES stormwater program is
described below.

State and Regional
NPDES General Construction Activities Stormwater Permit Requirements
In California, the NPDES Stormwater Program is administered by the California Regional Water
Quality Control Boards. Dischargers whose projects disturb 1 or more acres of soil or whose projects
disturb less than 1 acre, but are part of a larger common plan of development that in total disturbs 1
or more acres, are required to obtain coverage under the General Permit for Discharges of
Stormwater Associated with Construction Activity (Construction General Permit, 99-08-DWQ).
Construction activities subject to this permit include clearing, grading and disturbances to the
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ground, such as stockpiling, or excavation, but do not include regular maintenance activities
performed to restore the original line, grade, or capacity of the facility.
The Construction General Permit requires the development and implementation of a Stormwater
Pollution Prevention Plan (SWPPP). The SWPPP must list Best Management Practices (BMPs) that
the discharger will use to protect stormwater runoff and their placement. The SWPPP must also
contain a visual monitoring program, a chemical monitoring program for "non-visible" pollutants to be
implemented if there is a failure of BMPs, and a sediment monitoring plan if the site discharges
directly to a water body listed on the 303(d) of the Clean Water Act list for sediment.

Local
Inyo County Code Section 18.77
Inyo County Code Section 18.77 regulates water transfers undertaken pursuant to Water Code
Section 1810 (Sales of Surface Water or Groundwater by the City of Los Angeles, and the Transfer
or Transport of Water from Groundwater Basins Located in Whole or in Part Within). Section
18.77.015 describes the conditional use permit (CUP) requirements:
“Any person who proposes a transfer or transport of water described in Section 18.77.010. A.
shall, prior to the commencement of the water transfer or transport, first apply for and obtain
from the County Planning Commission a conditional use permit as provided in Chapter 18.81
of this Code. (Ord. 1004 § 6, 1998: Ord. 943 § 4 (part), 1994.)”

The proposed project requires a CUP (as stated in Chapter 2: Project Description, of this EIR) for the
transfer of water from the Rose Valley Groundwater Basin to the Coso Groundwater Basin. That
CUP is subject to all of the provisions of Chapter 18.77 of the Inyo County Code.
Section 18.77.045 of the Inyo County Code states:
“In the event that evidence obtained through the monitoring and/or reporting program, or other
evidence, indicates that a water transfer subject to a conditional use permit has unreasonably
affected, or has the potential to unreasonably affect, the overall economy or the environment
of the county, or that there has been a failure to comply with the provisions of the permit, the
county planning commission shall conduct a noticed public hearing into the matter. If at the
conclusion of the hearing, the commission finds that an existing water transfer, if continued,
would cause an unreasonable effect on the overall economy or the environment of the county,
the commission shall modify the provisions of the conditional use permit to the extent that it
finds to be necessary to avoid the occurrence of such an effect. If the commission finds that a
water transfer, subject to a conditional use permit has unreasonably affected the overall
economy or the environment of the county, the commission shall order the implementation of
such mitigation measures as it finds to be necessary to reduce the level of the effect to less
than significant; in addition, the commission may modify the conditional use permit to the
extent that it finds to be necessary to avoid the occurrence of such unreasonable effects in the
future.”

The Planning Commission may revoke the CUP if it finds that the water transfer can not be
conducted without having an unreasonable effect on the economy or environment of Inyo County.
Section 18.77.055 of the Inyo County Code allows any party to challenge the ongoing transfer of
water by alleging that the permitee is in violation of its permit requirements or that the transfer
project is unreasonably affecting, or has the potential to unreasonably affect, the overall economy or
environment of Inyo County.
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General Plan
The Inyo County General Plan (Inyo County 2001) Conservation and Open Space Element goals
and policies relevant to hydrology and water quality are listed below.
• Conservation and Open Space Element:
−

Goal WR-1

−

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

−

Policy WR-2.1 Restoration: Encourage and support the restoration of
degraded water surface and groundwater resources.

−

Goal WR-3

−

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.

Provide an adequate and high quality water supply to all
users within the County.

Protect and preserve water resources for the maintenance,
enhancement, and restoration of environmental resources.

Protect and restore environmental resources from the effects
of export and withdrawal of water resources.

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, CalPumice, 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

3.2-34 MHA|RMT

Coso Operating Company Hay Ranch Water Extraction and Delivery System
July 2008

3.2 HYDROLOGY AND WATER QUALITY

Conditional Use Permit (CUP 2007-003) Application
Draft EIR

MHA|RMT 3.2-35

3.2 HYDROLOGY AND WATER QUALITY

Table 3.2-5: Predicted Maximum Drawdown in Wells in Rose Valley at Full Pumping Rate for
30 Years
Location
Wells in Dunmovin and LADWP wells
Coso Junction wells
Cinder Road/Red Hill well
Little Lake Ranch North well

Distance from Hay Ranch Wells

Predicted Maximum
Drawdown

1.5 miles north

25 to 55 feet

2 miles south

20 to 50 feet

6.5 miles south

7 to 20 feet

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
Hay Ranch Observation Well

0
10
20
30
40
50
60
70
80
90
0

30

60

90

120

150

Elapsed Project Time, years
Specific Yield:

10%

20%

30%

Coso Junction Store #1 Well
2 miles south of Hay Ranch

0

10

20

30

40

50
0

30

60

90

120

150

Elapsed Project Time, years

Specific Yield:

10%

Conditional Use Permit (CUP 2007-003) Application
Draft EIR

20%

30%

MHA|RMT 3.2-37

3.2 HYDROLOGY AND WATER QUALITY

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
Coso Junction Store #1 Well
2 miles south of Hay Ranch
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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 acre3.2-40 MHA|RMT
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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 acreft/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)

26

6

3

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

1,313

638

377

4,839

4,839

4,839

Increased Groundwater Underflow from the North (Owens Valley)
Soil Pore Drainage (Aquifer drawdown)

Reduced Groundwater Discharge through Little Lake Gap to Indian Wells
Valley

TOTAL

NOTE: Water budget components calculated from numerical model output files using Groundwater Vistas Mass Balance
audit feature.
SOURCE: Geologica 2008

3.2-42 MHA|RMT

Coso Operating Company Hay Ranch Water Extraction and Delivery System
July 2008

3.2 HYDROLOGY AND WATER QUALITY

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
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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

9,000

6,100

1,300

0.25

<0.2

0.5

0.5

0.3

1.3

0.75

0.7

1

1.1

1.2

Coso
Ranch
North
well

Coso
Junction
#1 well

Navy G36 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)
9,700

10,900

26,000

27,300

32,000

38,000

42,600

3.1

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

4.7

0.4

0.3

<0.2

<0.2

<0.2

<0.2

<0.2

3.3

8.1

0.9

0.7

<0.2

<0.2

0.2

<0.2

<0.2

5.3

11.5

1.4

1.2

<0.2

<0.2

0.2

<0.2

<0.2

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

2.7

3.6

3.5

2.4

2.2

0.7

0.7

0.6

0.3

0.3

2.8

7.2

2.5

2.3

1.1

1.1

0.7

1

0.4

4

1.3

3

3.5

14.5

5
Maximum
Acceptable
Drawdown (in
feet)
Time to Max
drawdown
(years since
pumping
began)

13

1.2

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 recalibration 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.

Conditional Use Permit (CUP 2007-003) Application
Draft EIR

MHA|RMT 3.2-51

3.2 HYDROLOGY AND WATER QUALITY

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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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.
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Figure 3.2-19: Coso Hot Springs Stable Isotopes Oxygen-18 and Deuterium

SOURCE: Geologica 2008

Impacts to the surface manifestations of the Coso geothermal system related to the project would be
minimal because:
1) Connection to the reservoir appears to be indirect
2) The proposed project would increase liquid injection and decrease the net withdrawal
related to geothermal development thereby minimizing the pressure decrease-related
development (or possibly reversing) of a vapor-dominated zone within the reservoir. By
minimizing changes in the reservoir from the existing geothermal project, changes to the
surface manifestations that may be connected to the reservoir would be minimized

Therefore, depending on the level of connection, this project will act to minimize additional changes
because the goal of the project is to support reservoir pressure and therefore the project is unlikely
to create changes in surface manifestations.
Potential impacts to the hot springs from the original Coso Geothermal Power Development fall
under the existing 1979 MOA between CLNAWS, the SHPO, and the Advisory Council on Historic
Preservation (refer to Appendix E). This MOA addresses development of geothermal resources on
Navy fee-acquired land within the Coso known geothermal resource area (KGRA). The proposed
project is part of the development of the Coso KGRA; therefore, it falls under this MOA. The MOA
Includes consultation and although this project is not expected to have a significant impact on Coso
Hot Springs, the existing monitoring program provides both a long baseline of physical conditions as
well as monitoring over the life of the project. This existing monitoring program includes acquisition
of appropriate data to monitor changes to the Hot Springs over the life of the project presenting
additional safeguard for the Hot Springs and an agreement for handling any changes to the hot
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springs. With implementation of measures in the MOA, the project is not expected to have a
significant impact on Coso Hot Springs. No mitigation for the proposed project is needed. The 1979
MOA is included in Appendix E to this EIR.
Decommissioning
Decommissioning would involve removal of project equipment on public land and abandonment of
the pipeline in place. Equipment on the Hay Ranch property would be removed and disposed of,
stored, or recycled. Injection would cease just prior to the decommissioning phase. Some changes
may occur to Coso Hot Springs after project decommissioning; however, changes would be a result
of restoration of natural conditions and would therefore not be significant. Decommissioning would
have less than significant impacts on the Coso Hot Springs.

Potential Impact 3.2-4: The potential to substantially alter the existing drainage
pattern in the project area in a manner which would result in substantial erosion or
siltation on- or off-site
Overview of Impacts
Grading, foundation work, installation of drainage structures, and surface activities would result in
temporary disturbance of approximately 59.5 acres of native vegetation and soils, and could result
soil erosion and siltation of on and off-site drainages. These potential erosional impacts would be
mitigated to less than significant levels through implementation of a SWPPP and implementation of
an erosion control plan. Impacts would be less than significant. Project operation would have less
than significant impacts on existing drainages and erosion or siltation. Some water discharge may be
performed for pipeline maintenance, but it would be minimal and would not cause substantial
siltation of existing waterways.
Construction
Wells. Wells would require the installation of down hole pumps and equipment and would have no
potential to substantially alter existing drainage patterns on the project site that could result in
erosion or siltation. Installation of the down hole pumps would not require any ground disturbance.
Lift Pump Station, Substation and Associated Facilities, and Tanks. Construction of these
components would require about 6 acres of ground disturbance. With the exception of the 1.5 million
gallon high point tank, all other facilities would be constructed on the Hay Ranch property. Drainage
on the Hay Ranch property is to the south due to the gentle slope of the property in that direction.
Construction would not change the existing drainage pattern such that substantial erosion or siltation
would occur off-site.
Any exposed soils remaining after the construction of the station would be revegetated in
accordance with COC’s approved revegetation plan to minimize soil erosion. The lift pump station
area would be finish-graded to provide for drainage to the southeast (the direction of natural slope
on the parcel). A SWPPP would be implemented for the entire project as required by law to avoid
erosion impacts due to drainage. Implementation of the mitigation measure Geology-1, which
requires an erosion control plan would also reduce potential impacts to less than significant levels.
Pipeline. Construction of the pipeline route would require approximately 53.5 acres of ground
disturbance. Grading would be minimized, particularly in the steeper areas near the high point tank,
by constructing the right-of-way perpendicular to the contours. At the completion of pipeline
construction, the right-of-way would be restored by finish grading with installation of water bars, and
application of erosion protection in accordance with COC’s approved revegetation plan to minimize
effects to drainage. All fill slopes would receive erosion protection by redistribution of topsoil and
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application of a standard desert seed mixture at a rate of 25 pounds per acre. There are no
perennial drainages in the vicinity of the pipeline route.
Operation and Maintenance
Wells, Lift Pump Station, Substation and Associated Facilities, and Tanks. These facilities
would not alter drainage in the project area that could lead to substantial siltation off-site. These
facilities would add about 3 acres of impervious surface. Water runoff would follow natural drainage
patterns and would not result in substantial erosion of soil. The high point tank includes an overflow
drain, which would be directed to an existing drainage. Soil erosion may occur at this point,
depending on the quantity of water that could be released from the tank. To minimize soil erosion at
either tank from periodic water releases, mitigation measure Geology-2 would be implemented,
which requires stabilizing tank outlets with rip rap to minimize soil loss and sedimentation.
The tanks have sensors and alarm systems that are manned at the power plant 24 hours per day to
minimize overflow and to identify emergency situations or failures. Catastrophic failure of either tank
could cause soil erosion, particularly at the high point tank, which is larger and located on a hill. The
potential for catastrophic failure is low and the impact is considered less than significant.
Pipeline. Maintenance of the pipeline may require some small discharges of water from air release
valves along the pipeline. Erosion and sedimentation could occur from drainage of the pipeline for
maintenance. These discharges would be small quantities (tens of gallons) of water directed towards
the natural drainage adjacent to the road. If maintenance requires excavating portions of the
pipeline, mitigation measure Geology-1 would be implemented to minimize erosion to less than
significant levels.
Decommissioning
Decommissioning would involve removing or abandoning equipment in place. Minimal soil
disturbance would be involved with the project decommissioning to remove foundations. The ground
would be revegetated according to COC’s approved revegetation plan. Mitigation measure Geology1 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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3.3.1 ENVIRONMENTAL SETTING
Topography
Regional Topography
The eastern portion of the project (CLNAWS) is located in the Coso Range in the western Basin
and Range physiographic province of southeastern California. The Basin and Range province, an
area of high heat flow and seismicity, is characterized by northerly trending fault block mountains
separated by alluvial valleys.
The western extent of the project (Hay Ranch) is located within the Rose Valley Basin. The
average surface elevation of the valley ranges from approximately 3,200 feet near Little Lake to
approximately 4,200 feet along its western margin (California Department of Water Resources
2004). The Rose Valley Basin is bounded by the Sierra Nevada Range to the west and the Coso
Range to the east and south. The northern boundary of the valley is formed by merging alluvial
fans that descend from the two bounding mountain ranges.
Peaks in this portion of the Sierra Nevada Range rise to more than 9,000 feet and peaks in the
Coso Range rise to more than 6,000 feet (California Department of Water Resources 2004).
Local Topography
Topography in the project vicinity is varied. The terrain along the alignment is relatively flat,
generally rising in elevation from west (Hay Ranch) to east (CLNAWS), due to volcanic domes and
flow deposits. The pipeline would run east up an incline to a tank at the high point of CLNAWS.
The pipeline would then continue east down-slope and along relatively level terrain to the injection
system. The steepest slope along the proposed pipeline route is approximately 24 percent.

Geology
Regional Geology
Overview. The project is located within Rose Valley and the Coso Range, which are both within
the larger Basin and Ranch Province. Geologic units in the project vicinity are shown in Figure 3.31.
The geology in the project region can be divided into three subsets:
•

The granitic batholith and associated plutons of the Sierra Nevada that comprise the
surrounding mountains

•

The overlying Plio-Pleistocene sediments.

•

Pleistocene volcanics associated with the Coso Range

Figure 3.3-1 shows geologic units in the project area.
The Sierra Nevada batholith is a large continuous exposure of plutonic rocks ranging in age from
Triassic to Cretaceous, representing the exhumed root zone of a subduction-related magmatic arc.
The magmatic arc was continuously active for more than 140 million years, yet most crustal
magmatism took place during two short-lived episodes, one in the Late Jurassic (160 to 150 million
years ago [Ma]) and a second, more voluminous episode, in the Cretaceous (100 to 85 Ma)
(Ducea 2001). Granitic rocks of the Sierra Nevada Batholith form the core of the Sierra Nevada,
Coso Range, and Argus Range (south of the Coso Range). The Coso and Argus Ranges are
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primarily composed of various plutons of Jurassic quartz monzonites and granites. The Coso
Range is overlain by Quaternary volcanics.
Rose Valley. Rose Valley is west of and adjacent to the Coso Range. Rose Valley is a late
Cenozoic basin. The basin is primarily filled with a late Neogene to Quaternary alluvial fan and
fluvial and lacustrine deposits with minor aeolian deposits (Monastero et al. 2002). The succession
of Pleistocene and Holocene deposits are estimated to be 1,200 to 1,800 feet thick in the western
and central portions of the valley, thinning in the east to less than 300 feet (Monastero et al. 2002).
Coso Range. The Coso Range, which hosts the geothermal field, lies about 3 to 6 miles east of
the Sierra Nevada and is underlain by a basement complex of plutonic and metamorphic rocks.
The crystalline rocks are overlain by young (less than 4 million years old) volcanic rocks that range
in composition from basalt to rhyolite. The Coso Range is flanked on the west and east,
respectively, by the late Cenozoic basins of Rose Valley and Coso Wash.
Initiation of volcanism at Coso preceded the onset of Basin and Range crustal extension. Two
principal volcanic periods are known. The first volcanic period occurred between 4 and 2.5 million
years ago and included basaltic sheet flows over a relatively level area. During the next 1.5 million
years, more chemically-evolved rocks erupted on faulted terrain of substantial topographic relief.
The second period of flow followed a 1.5 million year period of dormancy. A field of basalt lava
flows, rhyolite lava domes, and rhyolite flows developed. These flows produced the
geomorphology that is present today (USGS 2000).
The Coso volcanic field is characterized by Pleistocene rhyolite. An approximately 5 mile by 12.5
mile north-trending horst 1 of Mesozoic bedrock is covered with 38 rhyolite domes and flows that
are largely uneroded. Many domes have tuff-ring craters. Some domes filled and fed flows up to
approximately 1.3 miles long, which are visible today. Obsidian is exposed locally on most
extrusions and all of the rhyolite is high in silica content at about 77 percent (USGS 2000).
Local Geology
The Hay Ranch parcel area and the western portion of the pipeline would lie within relatively young
Quaternary alluvium (Qya). This alluvium includes alluvial fan deposits and lake and wind-blown
deposits of gravel, sand, silt, and clay. The geology changes to older Quaternary alluvium (Qoa),
which includes alluvial fan and minor lake deposits as the pipeline runs along Gill Station Coso
Road to where the pipeline enters the Coso Range. The pipeline then continues southeast over
the younger alluvium into CLNAWS. The high point water tank is located on principally granitic
Mesozoic basement rock (Mzb). The easternmost portion of the pipeline lies within Quaternary
pyroclastic deposits (Qrp). The pyroclastic deposits contains well-bedded fragmental deposits of
pumice, obsidian, and Mesozoic basement rock (Duffield and Bacon 1981).
Paleontological Resources
The Rose Valley is underlain by a sequence of consolidated sedimentary materials. These
sediments include alluvial fans, glacial and talus deposits, and fluvial and lacustrine deposits.
Alluvial and fluvial sediments are deposited in active, high-energy environments. The Sierra
Nevada Mountains to the west are granitic and shaped by a glacial past. The Coso Range to the
east is a volcanic environment. These environments do not typically contain intact fossils.

1

A horst is an elongate fault block that has been uplifted relative to adjacent rock.
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Figure 3.3-1: Geologic Units and the Project Vicinity
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Figure 3.3-1 (cont.): Geologic Unit Legend

Contact - Approximately located

Qya

65

Fault - Dashed where uncertain or approximately
located; dotted where concealed. Bar and ball on
downthrow side; dip shown where known

Qr
Vents of mafic to intermediate volcanic rocks Represented in field by cinder cones and eroded
pyroclastic deposits; dotted where concealed

Strike and dip of stratified rocks - Includes mafic
lava flows in east part of map

Steeply dipping dike - Shown in mafic rocks and
basement rocks only

(54)

3.33+/-0.20b

K-Ar age in millions of years; number in parentheses
is sample number in Lanphere, Dalrymple, and
Smith (1975) and Duffield, Bacon, and Dalrymple
(1980). Dated material is whole rock unless otherwise
noted; b, h, p, or s indicate dated material was biotite,
hornblende, plagioclase, or sanidine, respectively.
denotes K-Ar ages questionable or in conflict with
stratigraphic relations.

SOURCE: USGS 1981 and MHA Environmental Consulting 2008
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Steep-sided flows as long as 1 km and domes 40 to 350 m high, most
covered by a carapace of sparsely vesicular perlite through which
obsidian protrudes locally; K-Ar ages range from 1.04+/-0.02 m.y. (58)
to 0.044+/-0.022 m.y. (26), but most emplaced since about 0.3 m.y. ago

Qrp

Pyroclastic deposits: well-bedded fragmental deposits of pumice,
obsidian, and basement rocks, locally reworked from hillsides; forms
explosion rings around some domes and generally mantles entire area
of rhyolite field; includes minor playa deposits

Qoa

OLDER ALLUVIUM - Alluvial fan and minor fluvial deposits;
distinguished from younger alluvium by being partially dissected

Attitude of steeply dipping flow foliation in
rhyodacite southeast of Haiwee Reservoir
Vertical foliation

COSO FORMATION - Sedimentary and pyroclastic rocks. Age of
Coso Formation in map area, previously considered to be Pliocene
or Pleistocene (Hall and MacKevett, 1962; Evernden, and others
1964), is here considered to be Pliocene on basis of K-Ar dates on
pyroclastic rocks near top of the Coso (given below), rhyodacite
southeast of Haiwee Reservoir, and basalt of Upper Centennial
Flat (Duffield and others, 1980). North map area some beds
assigned to the Coso Formation (Stinson, 1977) are intruded by
rhyolite dated at 5.7+/-0.2 to 6.0+/-0.1 m.y. and are interbedded
with rhyolite and basalt dated at 5.3+/-0.2 to 6.0+/-0.2 m.y. (Bacon,
and others, 1979) and are thus probably Miocene in age. In this
area the Coso Formation consists of:

RHYOLITE WEST OF COSO HOT SPRINGS - Moderately porphyritic
to aphyric rhyolite; most contains less than 1 percent phenocrysts, all
smaller than 1 mm, of some or all of the phases quartz, sanidine,
oligoclase, titanomagnetite, ilmenite, zircon, allanite, biotite,
hornblende, clinopyroxene, orthopyroxene, and fayalite; inclusions of
vesicular basalt present in some localities. Divided into two parts:

Topographic crest of explosion debris - Partly
surrounds some rhyolite domes west of Coso Hot
Springs

15

YOUNGER ALLUVIUM - Alluvial fan deposits, stream deposits of
gravel, sand, and silt, windblown sand, and deposits of silt and
clay in closed depressions

BASALT SOUTHWEST OF SUGARLOAF MOUNTAIN - Moderately
porphyritic basalt containing plagioclase, olivine, and clinopyroxene
phenocrysts.

Qbm

Flows 3-5 m thick; K-Ar age, 1.08+/-0.06 m.y. (33)

Trd

RHYODACITE SOUTHEAST OF HAIWEE RESERVOIR - Flows and
domes(?) of moderately porphyritic rhyodacite containing plagioclase,
hornblende, biotite, and subordinate quartz, orthopyroxene,
clinopyroxene, opaque oxide, and zircon phenocrysts; about 10-30 m
thick, ponded to 200 m locally; overlies Coso Formation; K-Ar ages of
biotite, 2.51+/-0.05 m.y. (52) and 2.54+/-0.05 m.y. (61). Recalculation
of single K-Ar age reported by Evernden, Savage, Curtis, and James
(1964) for biotite from near locality 51 gives 2.01 m.y. using original
analytical data, new decay constraints, and isotopic composition of
potassium

Tc

Fanglomerate of basement rocks, arkosic sandstone, tuffaceous
sandstone and siltstone, tuffaceous lacustrine beds, and silicic
tuff; fanglomerate, coarse-grained arkose, and tuff predominate on
high slopes southeast of Haiwee Reservoir and interfinger with
finer grained rocks and lacustrine beds to north and west; northeast
and east of Upper Cactus Flat and Coso Hot Springs flangomerate
predominates; weighted mean K-Ar age of biotite and sanidine in
rhyolite pumice from pyroclastic flow interlayered with lacustrine
beds, 3.14+/-0.15 m.y. (44). Evernden, Savage, Curtis, and James
(1964) reported K-Ar age of 2.2 m.y. on altered (?) biotite from
pumice in water-laid tuff north of map area. Recalculation using
original analytical data, new decay constraints, and isotopic
composition of potassium gives age of 2.31 m.y., with a large
analytical uncertainty. Contains Blancan mammalian fossils north
of map area (Schultz, 1937)

Tcp

Rhyodacite air-filled pumice deposits (Duffield and others 1979)
near top of Coso Formation, stratigraphically above dated rhyolite
pumice; includes some reworked material near top of unit; contains
phenocrysts of plagioclase, hornblende, and biotite, and subordinate
quartz, orthopyroxene, clinopyroxene, opaque oxides, and zircon;
weighted mean K-Ar age of biotite and plagioclase from pumice,
2.99+/-0.02 m.y. (43 and 48)

Mzb

BASEMENT ROCKS - Principally granitic intrusive rocks of
Mesozoic age; compositions range from granite to gabbro; mafic
inclusions common, especially in southwestern part of map area;
metamorphic pendants as long as 0.5 km present in eastern and
northeastern parts of map area; generally northwest trending
Mesozoic(?) dikes of silicic to mafic composition abundant locally.

Terms “basalt”, “andesite”, and “dacite” refer to distinctions made in
the field on basis of phenocryst species and abundances. These categories
are generally substantiated by chemical analysis (unpub. data) when
rocks are grouped as follows on basis of anhydrous SiO2 content: basalt,
<54 percent SiO2; andesite, 54-60 percent SiO2; dacite, 60-65 percent SiO2;
rhyodacite, 65-70 percent SiO2; rhyolite, >70 percent SiO2. Moderately
porphyritic rocks contain 5-20 percent phenocrysts; sparsely porphyritic
rocks, <5 percent.

All K-Ar ages from Dunfield, Bacon, and Dalrymple (1980).
Tertiary-Quaternary boundary is taken to be between 1.6 and 1.8 m.y.
(Berggren and van Couvering, 1974). For further details and descriptions,
please refer to the Geologic Map of the Coso Volcanic Field and Adjacent
Areas, Inyo County, California by Duffield and Bacon, 1981, or the USGS
website at http://www.usgs.gov/.
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Tectonics and Seismicity
Tectonics
Several known fault zones are located near the project vicinity (see Figure 3.3-2: Regional Fault
Zones). Faults are listed in Table 3.3-1 and shown in Figure 3.3-2.
Active crustal extension in the Coso Range is primarily driven by a right-releasing transfer of
motion from the Airport Lake fault to the Owens Valley fault, two major right-lateral strike-slip faults
that form the eastern tectonic boundaries of the Sierran microplate south and north, respectively,
of the Coso Range (Unruh et al. 2002; Monastero et al. 2005).
The Airport Lake fault zone splits into several branches at its southern end. An eastern branch,
consisting of north- to north-northeast-striking normal faults in northeastern Indian Wells Valley,
extends northward across eastern Coso Wash and into the southern end of Wild Horse Mesa,
where it continues northward and forms a dramatic series of scarps in Pliocene volcanic flows. A
central branch crosses the White Hills south of Airport Lake playa and becomes the Coso Wash
fault, which is characterized by a single trace along the southeastern flank of the Coso Range. A
western branch of the Airport Lake fault zone crosses the southern Coso Range and joins the Little
Lake fault zone in southern Rose Valley (Williams 2004). At the southern end of the Sierra
Nevada, the Little Lake, and Airport Lake Faults comprise the major tectonic boundary along the
southeastern margin of the Sierran microplate that are subparallel to the Sierra Nevada-North
American motion. Right-lateral shear from these faults is transferred northward in a releasing stepover across the Coso Range to the Owens Valley Fault, producing distributed crustal extension in
the Coso Range.
Seismicity
The Coso Volcanic Field is one of the most seismically active regions in the United States.
Tremors are frequent. Dozens of magnitude (M) 1 and M2 tremors occur each week. Tremors in
the M3 range occur at a rate of two to six times per month and M4 events occur two to three times
per year. The most recent earthquake above M4 occurred on March 28, 2000 and measured M4.3.
On July 14, 2001, an M4.0 earthquake occurred near Coso Junction, 1.8 miles southwest of the
Hay Ranch property.
The most recent activity in the M5 range happened in 1996 and 1998 when four earthquakes of
magnitudes ranging from M5.0 to M5.3 occurred over two days (Seismo-Watch.com 2001). There
is a potential for large seismic events of M7.0 to M7.5 within the Coso Range (Roquemore and
Zellmer 1982).
The Little Lake Fault Zone is estimated to slip approximately 1 millimeter (approximately 0.04
inches) per year (SCEDC 2007). The fault’s interval between major ruptures is unknown, but it is
estimated to be capable of probable magnitudes of M5.5 to M7.0 (SCEDC 2007).

Soils
The National Resource Conservation Service (NRCS) does not have soil data for the project area
(NRCS 2007). 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 consists 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 (BLM 1980):
•

Dunmovin: Somewhat excessively drained, deep, sandy soils formed in alluvium. They
are subject to water and wind erosion.
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Table 3.3-1: Major Fault Zones in the Project Area
Fault Zone

Description

Distance from Project

Airport Lake Fault Zone

This fault is approximately 20 miles long. It
is a Holocene-age fault that also has an
Alquist-Priolo fault hazard zone designated
around it.

2.5 miles east of the injection well
site on CLNAWS

Little Lake Fault Zone

This fault is also Holocene in age and is
approximately 29 miles long.

8 miles south of the Hay Ranch
parcel

The Sierra Nevada Fault Zone

This fault is late Quaternary in age, is a
normal fault, and is at least 150 miles in
length.

2 miles west of the Hay Ranch
parcel

Owens Valley Fault Zone

This is a historic fault zone and is at least 68
miles long.

Southern extent is 15 miles north
of the Hay Ranch parcel

SOURCE: California Division of Mines and Geology 2000, SCEDC 2007

•

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.

Geologic Hazards
Volcanic Hazards
The United States Geological Survey (USGS) recognizes the Coso Volcanic Field as a potentially
active volcanic area (Topinka 1999). The last eruption in the Coso Range occurred approximately
40,000 years ago; the volcanic system is capable of lava flows and ash and dome eruptions. A
potentially active status is assigned to Coso because geothermal and seismic activity suggest that
the volcano is not dormant (Wright and Pierson 1992).
Seismic Hazards
Primary seismic hazards are associated with surface fault rupture. The project does not lie within
or cross any Alquist-Priolo fault hazard zones. An Alquist-Priolo fault hazard zone (Airport Lake
Fault Zone) is located approximately 10 miles east of Navy-2 geothermal power plant (California
Division of Mines and Geology 2000). Ground shaking could occur at the project site, resulting
from seismic events generated by faults in the region. Ground shaking resulting from large events
on the Garlock and San Andreas faults could also occur.
The risk of secondary seismic hazards, such as liquefaction, dynamic densification, lurch cracking,
and lateral spreading are considered low. Strong seismic shaking could induce liquefaction in
poorly consolidated volcanic soils and valley fill; however, the soils in the area are well drained and
the water table is more than 100 feet below ground surface.
Conditional Use Permit (CUP 2007-003) Application
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Soils Hazards
Soils in the project area are generally coarse-grained with low clay content and are not expansive
(BLM 1980). Well drillers’ logs show that the soils are stable alluvial materials expected from
alluvial fan and stream deposits (California Department of Water Resources 1971; California
Department of Water Resources 1974).
Erosion potential in the project area is moderate to high (see soils, above). Wind and water have
the most potential to cause soil erosion in the area.
Subsidence
Subsidence related to groundwater withdrawal is typically related to basins filled with compressible
clays. The Hay Ranch area is generally well consolidated, coarse sediments with a few clay
lenses. Subsidence potential in the project area is low due to the generally coarse-grained nature
of the deposits and the highly compressed nature of the sediments (Brock 2006; Haizlip 2007).
Landslides
The project area is generally flat in Rose Valley. The eastern portion of the pipeline route extends
into the Coso Range. The maximum slope along the proposed pipeline route is about 24 percent.
No active or dormant landslides were observed on the Hay Ranch property, along Gill Station
Coso Road, or within the CLNAWS property during a site visit on October 17, 2007.
Mineral Resources
Several pumice mines exist in the Coso Range. The nearest is approximately 2 miles north of the
proposed project pipeline. Mining in the area began in the early 20th century with the mining of
sulfur and mercury (McClenahan and Hopkins 1986). Other materials mined in Inyo County include
aggregate, uranium, and gold. There are no known mineral resources within the area of the
proposed project (Inyo County 2001).

3.3.2 REGULATORY SETTING
Federal
There are no federal regulations associated with geology and soils.

State
The Alquist-Priolo Special Studies Act
The Alquist-Priolo Special Studies Act legislation was enacted by the State of California in 1972,
and renamed the Alquist-Priolo Earthquake Fault Zone Act in 1993. The legislation was designed
to prevent the construction of buildings used for human occupancy on or immediately adjacent to
the surface trace of active faults. The Act requires the State Geologist to delineate earthquake fault
zones by regulating building along active faults within the state and to issue appropriate maps.
Setbacks from the fault and special studies zones are required within the specified zones. For the
purpose of this Act, an active fault is one that has moved in the last 11,000 years (CDMG 1998).

Local
General Plan
The Inyo County General Plan (Inyo County 2001) Conservation and Open Space and Public
Safety Element goals and policies relevant to geology and soils are listed below.
•

Conservation and Open Space Element:
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•



Goal S-1

Maintain the productivity of Inyo County’s soils.



Policy S-1.1

Soil Conservation for Agriculture: Encourage the
conservation of agricultural soils to provide a base for
agricultural productivity and the County’s economy.



Goal S-2

Recognize development limitations of soil types in review
and approval of future development projects to protect
public health and safety.



Policy S-2.1

Soil Erosion: Minimize soil erosion from wind and water
related to new development.



Policy S-2.3

Soil Instability: In areas of unstable soils and/or steep
terrain, the County shall limit the intensity of development in
order to minimize the potential for erosion and landform
instability.

Public Safety Element:


Goal GEO-1

Minimize exposure to hazards and structural damage from
geologic and seismic conditions.



Policy GEO-1.5 Slope Constraints. Restrict development on steep slopes
(defined as slopes greater than 30%).

3.3.3 THRESHOLDS OF SIGNIFICANCE
The proposed project would result in a significant impact if it would:
1) Expose people or structures to substantial adverse effects from seismic hazards
such as rupture of a known earthquake fault, seismic shaking, liquefaction, or
landslides
2) Induce earthquakes that could cause significant damage to people or structures
3) Expose people or structures to substantial adverse effects from volcanic hazards
4) Cause soils hazards such as damage to structures from expansive or compressible
soils, cause erosion of soils that could lead to instability or loss of important soils, or
result in subsidence
5) Cause slope instability that could threaten life or property
6) Result in the loss of availability of a known mineral resource that would be of value
to the locality or region
7) Directly or indirectly destroy a unique paleontological resource or site or unique
geologic feature

3.3.4 POTENTIAL IMPACTS AND MITIGATION
Potential Impact 3.3-1: Potential to expose people or structures to substantial
adverse effects from seismic hazards such as rupture of a known earthquake fault,
seismic shaking, liquefaction, or landslides
Overview of Impacts
Since the greater Eastern Sierra region is generally considered geologically active, most projects
in the area could be exposed to some risk from geologic hazards such as earthquakes. Possible
seismic hazards exhibit several forms. These include surface rupture, strong ground motion or
shaking, and ground failures such as liquefaction. Impacts would have a higher potential to occur
during the operation phase of the project than the construction phase. Due to the nature of the
project, these potential impacts are considered less than significant.
Conditional Use Permit (CUP 2007-003) Application
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Construction
The risk of a major seismic event during construction is low. Impacts of seismic-related hazards
during construction would be less than significant. Most seismic impacts would be related to the
design, operation, and maintenance of the facilities, as discussed below.
Operation and Maintenance
Project operation and maintenance impacts could include effects to structures from strong ground
motion or shaking, surface rupture, or ground failures such as liquefaction. The project structures
would be mostly unmanned so impacts to humans from seismic events would be less than
significant.
A high potential exists for the wells, lift pump station, substation and associated facilities, tanks,
and pipeline to experience the effects of strong to very strong ground motion or shaking during the
project lifetime due to a large magnitude earthquake on an active fault within the project region. All
of these structures would be constructed in compliance with the Uniform Building Code (UBC)
Level IV as it relates to earthquake hazards in order to minimize structure damage during an
earthquake. The potential impact is considered less than significant.
The project area is located outside any identified Alquist-Priolo Earthquake Fault Zone areas.
There is no other substantial evidence of a known fault on the Hay Ranch property or along the 50foot wide, 9-mile pipeline corridor. The project site lies approximately 2.5 miles west of the Airport
Lake Fault Zone, which is a designated Alquist-Priolo fault hazard zone; however, this fault hazard
zone does not cross the project area. Minor faults exist in the project vicinity, but are not known to
cross the proposed pipeline route or intersect any proposed project component. Ground rupture is
not expected to occur within the project area. The potential for ground rupture by faulting on the
project site is less than significant.
The wells on the Hay Ranch property are over 150 feet deep before they reach groundwater.
Earthquake-induced liquefaction would not be an issue in the project area because of the depth to
saturated soils.
The potential for earthquake-induced failure of slopes underlain by presently stable bedrock during
a future large earthquake in the region is considered low. Hay Ranch and a portion of the pipeline
corridor are on relatively flat ground. The portion of the pipeline route in the Coso Range does not
cross known landslides and there is no indication of historical landslides at or near the project site
as observed during a reconnaissance site visit in October 2007. The pipeline and all other
constructed structures would not be built on slopes exceeding 30 percent, in compliance with the
Inyo County General Plan. Impacts due to landslides would not occur.
Decommissioning
Decommissioning would involve removing or abandoning equipment in place. The risk of a major
seismic event during decommissioning is low. Impacts of seismic-related hazards during
decommissioning would be less than significant.

Potential Impact 3.3-2: Potential to induce earthquakes that could cause significant
damage to people or structures
Overview of Impacts
Injection of water into the geothermal system at the Coso Geothermal field could induce
microseismic activity as has been shown by studies of injection in other geothermal areas (Stark
1992; Enedy et al. 1992; Kirkpatrick et al. 1999; Smith et al. 2000; Stark 2003). Seismic events
would likely be too small to cause significant impacts or damage to structures.
3.3-10 MHA|RMT

Coso Operating Company Hay Ranch Water Extraction and Delivery System
May 2008

3.3 GEOLOGY AND SOILS

Construction
Construction of the project and its components would not induce earthquakes.
Operation and Maintenance
The operation of the proposed project includes injection of cool water (most often less than 37
degrees Celsius (98.6 0F)) into the Coso geothermal field. Injection of cool water in enhanced
geothermal systems has been recently studied in terms of causing induced seismic activity,
particularly at The Geysers, a geothermal production field located near Santa Rosa, California
(Majer 2004). The operators at The Geysers inject wastewater from the City of Santa Rosa to
supplement the geothermal reservoir. A white paper was recently prepared by E.L. Majer (Majer
2004), entitled Induced Seismicity and Enhanced Geothermal Systems, based on research of
injection-induced seismicity at The Geysers. The paper was prepared for the Center for
Computational Seismology at the Ernest Orlando Lawrence Berkeley National Laboratory in
Berkeley, California. Majer found that for deep induced microearthquakes occurring after the
1980s there seems to be a consensus that these are correlated to local injection rates with some
time lag (Stark 1992; Enedy et al. 1992; Kirkpatrick et al. 1999; Smith et al. 2000; Stark 2003).
Stark (1992) showed that plumes of microearthquakes are clustered around many injection wells,
and the seismic activity around each injection well correlates with its injection rate.
Mossop and Segall (2004) hypothesized that injection-induced microearthquakes are probably
caused by thermo-elastic perturbation due to cold-water injection into a hot reservoir. When cool
water flows into hot rock fractures, the fracture faces contract by cooling, loosening the frictional
forces across the fractures and thereby allowing stress release by seismic slip. Although Mossop
and Segall (2004) studied other mechanisms (e.g., loss of effective stress due to hydraulic
pressure in the fracture), they concluded that it is the temperature contrast between the injected
water and the hotter rock fracture surfaces that is probably the dominant mechanism driving
injection-induced seismicity at the example location that they studied (The Geysers).
Majer also concluded that induced seismicity in geothermal regions can not be assumed to be
automatically linked on a one to one basis with injection. There are many different mechanisms
within geothermal regions that are interacting to affect the seismicity. In most areas that are prime
candidates for enhanced geothermal activities, the potential reservoir possesses one or all of the
following characteristics: it is either hot, has a low fluid content, low permeability, has a high
content of undesirable gases, and is in a tectonically active area. All of these properties may either
interact to increase the seismicity as the system is affected by injection or withdrawal, or may
constructively interact to have a smaller effect on seismicity. Seismicity at The Geysers has been
shown to increase at the outset of injection. As time has proceeded the overall energy release is
actually decreasing. This is not surprising if the system is coming to equilibrium after each injection
perturbation. Induced seismicity has been shown to occur in many geothermal areas as injection is
started or increased. However, as been observed at The Geysers this seismicity is on a field-wide
basis as well as associated with individual injection wells.
In a number of geothermal fields and potential geothermal fields in the U.S. the induced seismicity
activity or potential for seismicity seems to be below the significant damage potential (less than
5.0). This is for several fundamental reasons,
1. There are no faults close enough to create a large damaging event
2. If there are large faults near by, then it is usually the case that large events are initiated
at depth (3 to 6 miles), and most geothermal production and injection activities are
shallower than 3 miles, thus making it difficult to trigger a large event
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3. In many cases there may be no negative effects if the seismicity is small or the
geothermal area is remote
Injection of brine and condensate has been part of the development at the Coso geothermal field
since the beginning of the project. The Navy Geothermal Program Office (GPO) in conjunction
with the field operator has been conducting a seismological monitoring program at the geothermal
field using a 16-station Digital Seismic network. Results indicate that an active fracturing process
that can be related to injection and circulation of fluids has produced an extensive amount of
microseismicity. At Coso and at many geothermal fields, this induced seismicity is primarily
located along pre-existing fractures (Feng and Lees 1998). This microseismicity occurs in a
context of extremely active regional seismicity probably related to active tectonic setting.
The injection of cool water into the geothermal system at the Coso geothermal field may induce
some microseimicity, as suggested by recent research. The seismic effects would be less than
significant because the induced seismicity would not likely be large enough to cause substantial
damage (for the reasons stated above). The project area is remote enough such that small seismic
events would also not cause significant damage. Residences are over 10 miles from the injection
area. Impacts would be less than significant.
Decommissioning
Decommissioning would involve removing or abandoning equipment in place. Neither of these
activities would induce earthquakes. Impacts would not occur.

Potential Impact 3.3-3: Potential to expose people or structures to substantial
adverse effects from volcanic hazards
The last known eruption in the Coso volcanic field was approximately 40,000 years ago. The area
is potentially active and the chance of an eruption within the lifetime of the project is low. Impacts
are not expected to occur during construction, operation, or decommissioning.

Potential Impact 3.3-4: Potential to cause soils hazards such as damage to
structures from expansive or compressible soils, cause erosion of soils that could
lead to instability or loss of important soils, or result in subsidence
Overview of Impacts
Soils impacts from construction are primarily related to erosion. 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 in soil erosion impacts.
These potential erosion impacts would be mitigated to less than significant levels.
Potential operational impacts associated with soil hazards include impacts to structures from
compressible or expansive soils, impacts to topsoil from erosion, and impacts related to ground
subsidence rates from groundwater pumping and injection. Potentially significant impacts would be
mitigated to less than significant levels.
Construction
Wells. The two wells already exist on the Hay Ranch property. Construction would be limited to
installation of two down-hole shaft-driven pumps. This construction would not require ground
disturbance and impacts relating to soil erosion or other soil hazards would not occur.
Lift Pump Station. The construction of the lift pump station involves approximately 4.75 acres of
ground disturbance. Minimal grading would occur and the area would be stripped of vegetation
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where the station would be constructed. 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 Storm Water Prevention Pollution Plan
(SWPPP) would be implemented for the entire project as required by law to avoid erosion impacts
due to drainage (refer to discussion in 3.2 Hydrology and Water Quality). Impacts would be
reduced to less than significant levels with appropriate project plans.
Substation and Associated Facilities. The construction of the substation and its associated
facilities would require approximately 0.5 acres of ground disturbance related to cut and fill and
grading. COC’s revegetation plan would be implemented as specified in the project description and
impacts would be less than significant.
Tanks. Two water storage tanks would be constructed: a 250,000 gallon tank on the Hay Ranch
property and a 1.5 million gallon tank on CLNAWS lands. Less than 1 acre of soils would be
disturbed for construction of these tanks. COC’s revegetation plan would be implemented
wherever necessary to reduce erosion impacts on the Hay Ranch property to less than significant
levels. Implementation of the following mitigation measure would reduce potential impacts on
CLNAWS lands to less than significant levels.
Geology-1: An erosion control plan shall be prepared and implemented to the satisfaction of
CLNAWS and the BLM to mitigate for any potential impact to CLNAWS and BLM lands.

Pipeline. The proposed project would include the construction of a mostly-buried 9 -mile water
transmission pipeline. Approximately 53.5 acres of soils would be disturbed for construction of the
pipeline. 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. All fill
slopes would receive erosion protection by redistribution of topsoil and application of a standard
desert seed mixture at a rate of 25 pounds per acre. The buried pipeline would be placed in an
envelope of sand bedding to minimize drainage from backfill operations.
With implementation mitigation measure Geology-1 and previously described project plans,
impacts related to erosion of topsoil and other soils would be less than significant.
Operation and Maintenance
Wells. The wells would be pumped at an average rate of 3,000 gallons per minutes (gpm) and a
maximum rate of 4,000 gpm. Operation of the wells would have no impacts related to
compressible or expansive soils, nor would it cause erosion.
Ground subsidence or collapse could occur from withdrawal of fluid from unconsolidated
sediments, poorly consolidated rock, or clay-rich basins. The well driller’s logs (California
Department of Water Resources 1971; California Department of Water Resources 1974) show that
the soils in the project area are stable alluvial materials as expected from alluvial fan deposits and
stream deposits. The Rose Valley basin is not filled with compressible clay, which would be more
prone to subsidence. The total amount of water pumped during operation of the proposed project
would be approximately 0.27 percent of the total aquifer volume. Subsidence, however, is related
to resulting drawdown and not the change in aquifer volume. The drawdown in the immediate
vicinity of the pumped wells could be sufficient to cause subsidence if the soils consisted of
compressible clays or poorly-consolidated sediments; however, the sediments are well
consolidated and not clay-rich. Subsidence in the Rose Valley is generally not expected due to the
coarse-grained and highly consolidated nature of the deposits. Impacts would be less than
significant.
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Groundwater pumping would not result in significant reductions in surface water levels in Rose
Valley, as described in Section 3.2 Hydrology and Water Quality. Concern has been expressed
that reductions in surface waters would increase soil erosion in the valley. Mitigation has been
included in Section 3.2 Hydrology and Water Quality to monitor groundwater drawdown, with
contingency plans to prevent surface water impacts (primarily at Little Lake) from groundwater
drawdown. With implementation of the mitigation in Section 3.2 Hydrology and Water Quality,
surface waters would not be significantly impacted and wind blown soil erosion would not increase.
Lift Pump Station and Substation and Associated Facilities. The lift pump station would add
only a small area of new impervious surface to the project area. Drainage at the project site would
be directed as overland sheet flow along the natural slope of the property. The substation would
add some additional impervious surface but would have a gravel base and would also drain to the
southeast. Due to the small amount of new impervious surface associated with the lift pump station
(less than 4.75 acres) and the gradual slope of the land and infrequent rain, sheet flow runoff
should not cause substantial soil erosion.
Soils in the project area are generally coarse grained with small clay content and are not
expansive; therefore the lift pump station and substation would not be impacted by expansive soil
conditions. Compressible soils can be an issue for heavier features such as the substation;
however, the substation site would be graded and compacted to 90 percent relative compaction to
minimize any structural damage that could occur from compression. Soils hazard impacts would
be less than significant for operation and maintenance of the lift pump station and substation.
Tanks. The tanks would add a small area 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, the following mitigation measure would be
implemented.
Geology-2: If erosion is seen at the drain points at the water storage tanks, the areas at the tank
outlets shall be stabilized with rock rip rap to minimize loss of soil.

The tanks have sensors and alarm systems that are manned at the power plant 24 hours per day
to minimize overflow and 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.
Soils in the project area are generally coarse grained with low clay content and are not expansive;
therefore, the tanks would not be impacted by expansive soil conditions. Compressible soils can
be an issue for heavier features such as the tanks; however, the tank sites would be graded and
compacted to 90 percent relative compaction to minimize any structural damage that could occur
from compression.
Pipeline. Erosion of topsoil could occur from drainage. Maintenance of the pipeline may require
some small discharges of water from air release valves along the pipeline. These discharges
would be small quantities 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 loss of topsoil. Operation of the facilities would not result in damage or
loss of topsoil.
The pipeline would not be impacted by expansive soils, compressible soils, or other soil hazards.
The pipeline’s integrity would be periodically inspected and regularly maintained to minimize
impacts that could cause pipeline failure and resultant soil damage and erosion. Impacts would be
less than significant.
3.3-14 MHA|RMT

Coso Operating Company Hay Ranch Water Extraction and Delivery System
May 2008

3.3 GEOLOGY AND SOILS

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 3.3-5: Potential to cause slope instability that could threaten life or
property
The project would not be constructed or operated on slopes greater than 30 percent. Maximum
slopes are 24 percent. Construction is not expected to cause slope instability. The stable nature of
the soils indicates that they are not prone to landslides. The pipeline would be buried and the high
point tank would be placed on top of a small hill. The tank would be placed within a reinforced
concrete ring. The tank would not induce or be threatened by landslides. Decommissioning would
not lead to slope instability. The project would not cause impacts related to slope instability.

Potential Impact 3.3-6: Potential to result in the loss of availability of a known
mineral resource or loss of availably of a locally-important mineral resource
recovery site delineated on a local general plan, specific plan or other land use plan
There are no known mineral resources within the project area. There would be no impact to
mineral resources.

Potential Impact 3.3-7: Potential to directly or indirectly destroy a unique
paleontological resource or site or unique geologic feature
There are no paleontological resources expected to occur in the project area. No unique geologic
features are present. Impacts would not occur.
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3.4 Biological Resources
3.4.1 ENVIRONMENTAL SETTING
Overview
Project Area
The project is centered at the Hay Ranch property, adjacent to and east of Highway 395. Hay
Ranch is located in an unincorporated part of the Rose Valley in Inyo County, California. The
community closest to the Hay Ranch property is Dunmovin, located about 0.5 miles northwest of
Hay Ranch. The project includes a 9-mile water transmission pipeline from Hay Ranch to the Coso
geothermal field on the CLNAWS. The project site is shown in Figure 1.1-1.
The project area has generally flat to rolling topography with elevations varying from approximately
3,400 to 4,100 feet above mean sea level (amsl). The western portion of the project area is on
private land that has been used for alfalfa farming, and the eastern portion is on BLM and military
reservation land. The project area is within the arid Mojave Desert and has sparse vegetation. The
project area crosses Rose Valley and travels up an alluvial fan on the west slope of the Coso
Range, then into the Coso Range. Adjacent lands are mostly public lands administered by the
BLM. The eastern terminus of the project pipeline is in the Coso Range on CLNAWS.
The project area of potential effects covers 59.5 acres. Acreage breakdown is presented in
Chapter 2: Project Description, Table 2.3-2.
The term “project area” refers generally to the area in which the project occurs, including the Coso
Range and Rose Valley. The term “project site” refers specifically to the 59.5 acres of potential
disturbance associated with the project.
Methods
Several studies have been performed for this project or in this project area. The studies include:
•

A biological survey conducted by UltraSystems in 2004: This survey of the entire project
area included a 50 foot-wide corridor around the proposed pipeline route and high point
tank and a 20 acre area on the Hay Ranch property around the proposed facilities.

•

A 2007 survey for the Coso Road Improvements project: This survey included a 99 foot
corridor on either side of Coso Road from the intersection with Highway 395 up to the
entrance to the CLNAWS and also included desert tortoise surveys.

•

A 2007 reconnaissance level surveys of off-site areas including Portuguese Bench,
Rose Spring, and Little Lake Ranch (areas that would experience no direct effects, but
may experience some indirect effects associated with potential groundwater drawdown).

•

A 2008 botanical and general reconnaissance survey of the entire project area including
a 98 foot buffer around the project pipeline route.

The 2004 studies were used to consider the list of potential species that could occur in the project
area and their potential for occurrence. While the survey performed in 2004 occurred some time
ago, the findings are largely consistent with the species identified in the 2007 and 2008 surveys.
All wildlife species found in 2004, 2007, and 2008 are assumed to be present along the entire
project route, including the Mohave ground squirrel and the desert tortoise.
UltraSystems 2004 Survey. A Biological Assessment (BA) for the Hay Ranch Water Extraction
and Delivery System project was prepared by UltraSystems in 2005. UltraSystems reviewed
Conditional Use Permit (CUP 2007-003) Application
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available literature to identify any special status plants, wildlife, or sensitive communities known to
be in 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 (California Native Plant Society 2001)

•

Calflora Database (Calflora 2000)

•

Compendia of special-status species published by CDFG (CDFG 2003b; CDFG 2003c)

•

The California Department of Fish and Game’s (CDFG) California Natural Diversity
Database (CNDDB) for the Coso Junction and Cactus Peak 7.5-minute series
topographic quadrangles, and surrounding quadrangles (Haiwee Pass, Haiwee
Reservoirs, Upper Centennial Flat, Coso Peak, Long Canyon, Petroglyph Canyon,
Sacatar Canyon, Little Lake, Volcano Peak, and Airport Lake) (CDFG 2003a)

The entire project area was surveyed by vehicle and on foot on May 11th, 12th, and 13th, 2004. The
survey objectives were to assess:
•

Vegetation communities on and in the vicinity of the site

•

General plant and wildlife occurrences

•

Special status plant and wildlife species

During the surveys, particular focus was placed on locating sensitive biological resources including
special-status species and their habitats. During the field surveys, plant and wildlife species were
recorded.
A 50-foot wide corridor along the proposed pipeline alignment (approximately 10 miles) was
surveyed for special-status species with a focus on desert tortoise, Mohave ground squirrel1, and
signs of these species. Surveys were conducted on foot by two qualified biologists by meandering
and intersecting transects. An additional 50 feet (25 feet on each perimeter) were surveyed by a
random meandering transect by one qualified biologist. All potential desert tortoise burrows within
the survey area were located with a hand-held global positioning system (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 signs of desert tortoise including scat, palettes, and old
carapaces (shells). Wildlife and signs were identified and catalogued.
Research and Surveys for Gill Station Coso Road Improvements Project in 2007. Another
biological report was prepared in August 2007 for the proposed Gill Station Coso Road
Improvements project. This is a project proposed by Inyo County Department of Public Works. The
project is independent of the Hay Ranch Water Extraction and Delivery Project but largely overlaps
in project area. This project review included a biological assessment of all of Gill Station Coso
Road up to the CLNAWS boundary. A report entitled, Biological Resources Survey Along Gill
Station Coso Road, Inyo County California, was prepared by EREMICO Biological Services. A
literature review was also conducted for this project. The literature review included an updated
review of several of the references for the 2005 UltraSystems report. A revised list of special status
plant and wildlife species that occur or appear to have some potential for occurring in the project
area was developed using information from the California Natural Diversity Data Base (CDFG
2007), data from other biological resources surveys that have been conducted in the general area,
and by interviewing local experts. The database search included the same quadrangles as the
2005 UltraSystems study (CDFG 2007).
1

Note that visual surveys for these species are often unable to detect the species, even if they are present. This is why
signs of the species are often noted, as was the case in the 2004 and 2007 surveys.

3.4-2 MHA|RMT

Coso Operating Company Hay Ranch Water Extraction and Delivery System
July 2008

3.4 BIOLOGICAL RESOURCES

The biological assessment also included surveys for desert tortoise presence-or-absence. Surveys
were conducted within the time period recommended by the USFWS (1992), which was between
March 25th and May 31st.
The surveys were conducted using field survey protocols recommended by the USFWS (1992).
Surveys included 100 percent coverage transects on the project site and zone-of-influence
transects on parcels surrounding the project site that support native vegetation. The 100 percent
coverage transects were conducted by walking parallel 33 foot wide belt transects from the edge of
the pavement out to 99 feet on each side of Gill Station Coso Road. The zone-of-influence
transects were 33 feet wide and were located at 33, 314, 660, 1320, and 2640 foot intervals in
appropriate habitat and paralleling the road. These surveys overlap the Hay Ranch Water
Extraction and Delivery Project area for much of the BLM-managed areas. The Gill Station Coso
Road survey did not include any of the Hay Ranch parcel, the road connecting the Hay Ranch
Parcel to Gill Station Coso Road, or CLNAWS-managed land; however, those areas were
surveyed in 2004 and resurveyed in 2008. During the surveys, signs of other special status plants
and animals were also investigated. While searching for desert tortoises and their signs along the
project site and along zone-of-influence transects, the biologists noted all other wildlife species,
including special status wildlife species, or their signs, that were present. They also walked
additional zone of influence transects for Burrowing Owls (Athene cunicularia) in appropriate
habitat at 66, 396, 995-foot intervals paralleling the edges of the project site, following survey
protocols recommended by the California Burrowing Owl Consortium and the CDFG (CDFG 1995).
The biological resources survey along Gill Station Coso Road did not include a trapping study to
determine the presence or absence of the Mohave ground squirrel, a state-listed threatened
species (CDFG 2006b), because the area is already known to support this species (CDFG 2007;
Leitner 2007). Habitat quality along the length of the project route, however, was evaluated.
The survey for special status plant species and other plant species occurred in conjunction with
the desert tortoise survey. The field survey was floristically based (i.e. all plant species
encountered in the project area were identified to at least genus and to the level necessary to
ensure that they were not plant species of concern). A list of all plant species observed on the
project site was prepared. Plants that were not readily identifiable in the field were collected and
identified by Denise LaBerteaux at a later date. It was noted that, due to the dryness of that year,
most special status plant species were not readily identifiable.
2008 Botanical and Reconnaissance Surveys. Additional botanical and reconnaissance surveys
were conducted in April 2008 over the entire project area, including the Hay Ranch parcel, 99 feet
on either side of the proposed pipeline route across BLM and US Navy lands, and within a 99 foot
buffer area around the High Point tank. Surveys were performed again to examine areas not
included in the 2007 survey and to better identify any special status plants (as it was a much better
year in terms of rainfall). Findings of the surveys were consistent with previous survey work.
One special status plant species occurred near the water pipeline. Three crowned muillas (Muilla
coronata) were found in an 11 square foot area south of the alignment. This species is on List 4 of
the California Native Plant Society (CNPS 2001), a watch list that includes plants of limited
distribution in California. Five individual Joshua trees (Yucca brevifolia) were found within the limits
of or very near the project.
Vertebrate wildlife species (or their signs) observed in the project area during the survey are listed
in Appendix D. These species include 6 reptiles, 21 birds, and 9 mammals. Three of these
species, the burrowing owl (Athene cunicularia), Loggerhead Shrike (Lanius ludovicianus), and Le
Conte’s Thrasher (Toxostoma lecontei), are California bird species of special concern (CDFG
2006) and are discussed below. The remaining species that were observed are commonly found in
the area, either as year-round residents or as migrants. The survey also included an examination
Conditional Use Permit (CUP 2007-003) Application
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of Rose Spring for water dependent vegetation and surface waters. Rose Spring is located 2 miles
north of Hay Ranch.
The full results of the April 2008 biological surveys are included in Appendix D.
Additional Research and Surveys at Portuguese Bench and Little Lake. Additional research
for this EIR included a reconnaissance survey of water dependent vegetation in the Rose Valley
between the Hay Ranch wells and the Little Lake area. Primary areas investigated included
Portuguese Bench, located 2 miles southwest of Hay Ranch, and the Little Lake Ranch area,
located approximately 9 miles south of Hay Ranch. These areas were investigated to give a
general overview of regional surface waters, which could potentially be impacted by groundwater
withdrawal at Hay Ranch. No ground disturbance is proposed in these areas other than some
small disturbance for potential groundwater monitoring wells.
Surveys were performed by MHA|RMT Senior Biologist Virginia Moran and Biologist/GIS Specialist
Corey Fong on December 12th and 13th, 2007. The purpose of the surveys was to generally
characterize and map water-dependent vegetation in the Rose Valley area.

Vegetation
General Habitat on Project Site
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 (BLM 2003). The West Mojave Desert is generally
flat and sparsely vegetated with creosote bush and saltbush plant communities dominating the
landscape (BLM 2003). Most of the west Mojave lies between 2,500 and 4,000 feet amsl and is
considered high desert. Temperatures are often above 100°F in the summer and can drop below
32°F in the winter, bringing snow and frost. Annual precipitation is low and quite variable. There
are no watercourses, wetlands, springs, or seeps on the project site.
Three plant communities (as defined by CNDDB and/or Sawyer Keeler-Wolf) (CNDDB 2003b)
occur in the project site: creosote bush-white bursage scrub, allscale scrub, and disturbed
communities on land previously used for alfalfa farming.
•

Creosote Bush - 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, with brittlebush the third most common species.
Mojave creosote bush scrub is the most extensive cover type in the Mojave Desert
region, covering 57% of the land surface (BLM 2003).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.

•

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 occur with different associates regionally as suggested by CNDDB
categories. Total ground cover is often low with bare ground between perennial plants.

•

Farmed Land: The western portion of the project site is land that had previously been
used to grow alfalfa and possibly other crops.
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Plants Occurring on Project Site
Plants encountered during surveys are included in Appendix D. Plants were associated with the
general vegetative communities found in the project area as follows:
•

Creosote bush-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). 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.

•

Farmed land on the project site is currently fallow. Alfalfa was previously grown on the
site using groundwater for irrigation.

Wildlife
Wildlife Occurring on Project Site
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. Wildlife species
observed on the project site during the 2004 survey by UltraSystems along the project corridor,
during the 2007 survey for the Gill Station Coso Road Improvements Project, and the 2008
surveys are listed in Appendix D.
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)

•

Desert cottontail (Sylvilagus auduboni)

The proposed project area may provide foraging habitat for various bat species, including:
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•

California leaf-nosed bat (Macrotus californicus)

•

Spotted bat (Euderma maculata)

•

Townsend’s big-eared bat (Corynorhinus townsendi)

•

Brazilian free-tailed bat (Tadarida brasiliensis)

•

Western mastiff bat (Eumops perotis)

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) (CDFG 2007; Stebbins 1993).

Special Status Species
Special Status Habitat Communities Occurring on Project Site
No sensitive natural communities occur along Gill Station Coso Road. Five Joshua trees (Yucca
brevifolia) were found to the north of Coso Road before the boundary with CLNAWS (EREMICO
2007). These trees were identified during the survey for the Coso Road Improvements Project for
Inyo County Public Works and the 2008 reconnaissance survey. Five trees do not constitute
Joshua tree woodland. However, it is Inyo County’s policy to avoid the take of individual Joshua
trees wherever possible.
Special Status Plants Occurring on Project Site
No plant species listed as threatened or endangered potentially occur on the project site. No plant
species listed as threatened or endangered were identified within a 12-quadrangle search of the
project area. Nine plants with CNPS status have the potential to occur in the project area. One of
the eight species that were determined to have some potential for occurring along the route is
known to occur in Rose Valley. There is one record of Booth’s evening primrose (Camissonia
boothii ssp. boothii) from near Dunmovin, approximately 2.4 miles north of Coso Junction (CDFG
2007). The other special status species are known from southern Owens Valley and/or the Coso
Mountains. These species are included in Table 3.4-1. Life histories and descriptions of these
plants are included in Appendix D.
The 2007 survey for the Gill Station Coso Road Improvements project included searches for these
sensitive plants. However, the survey was conducted under drought conditions existing in the
project area during the 2007 growing season. Since all of the potentially occurring special status
plants were either annuals or herbaceous perennials, none were expected to be growing under the
drought conditions. None of these species were observed, but given the drought conditions, their
presence could not be ruled out. Additional surveys were conducted in April of 2008. Only one
species was identified during the 2008 survey.
Special Status Wildlife Occurring on Project Site
Overview. Seven special status species were observed and another nine special status species,
including the state threatened Mohave ground squirrel, are expected to occur in the project area.
Only the desert tortoise and Mohave ground squirrel are federal and/or state-listed as threatened
and receive legal protection. The other species are in decline and/or have a limited distribution and
should be considered during project planning. Potential special status wildlife species that could
occur on the project site are included in Table 3.4-2.
The status, general distribution, known habitat preferences, and local occurrences within or near
the project area are summarized in Appendix D for the 16 special status species that were
observed or are expected to occur in the project area.
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Table 3.4-1: Special status plant species that are known or have some potential to occur in the
vicinity of the project site. 1
Scientific name

Rank or Status 2

Common Name
Plant Family, Life
Form
Cymopterus ripleyi var.
saniculoides

FWS

DFG

–

–

Flowering
Period

Habitat and
Distribution Notes

Likelihood for
Occurrence on
Project Site

3,300 – 5,500 feet.
Joshua tree
woodland, Mohavean
desert scrub; sandy
soils, often with
carbonate; n. desert
mtns, e of Sierra
Nevada to s NV.
Records near Haiwee
Reservoir, Inyo Co.

LOW

4,400 – 7,600 feet.
Great Basin Scrub,
Joshua tree
woodland, pinyonjuniper woodland;
volcanic clay and
gravelly, dry slopes
and mesas; desert
mtns n and w of
Panamint Range,
Inyo County. Records
in Coso Mtns.

LOW

NDDB

CNPS

S1.2

L1B
3-2-2

April-June

L1B
2-3-3

April-June

L2
2-1-1

MarchJune

4,000 – 8,000 feet.
Joshua tree
woodland, Mohavean
desert scrub; pinyonjuniper woodland;
granitic, gravelly
slopes and mesas;
Mojave Desert Mtns,
e of Sierra Nevada to
s NV. Records near
Coso and Silver
Peaks.

MEDIUM

L1B
1-2-3

April-May

2,000 – 7,200 feet.
Joshua tree
woodland, Mohavean
desert scrub; pinyonjuniper woodland;
granitic soils, sandy
or rocky areas on
steep slopes or flats;
w edge of Mojave
Desert, e slopes of
Tehachapi Mtns and
Sierra Nevada.
Records near
Volcano Peak, Little
Lake, Five Mile
Canyon.

MEDIUM

sanicle cymopterus
Apiaceae, herbaceous
perennial

Astragalus atratus var.
mensanus

–

–

S2.1

Darwin Mesa milkvetch
Fabaceae, herbaceous
perennial

Arabis dispar

–

–

S2.3

pinyon rock cress
Brassicaceae,
herbaceous perennial

Phacelia nashiana
Charlotte’s phacelia

–

–

S3.2

Hydrophyllaceae,
annual
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Loose, sandy soils
in chenopod scrub
and creosote bush
scrub in Rose Valley

Slopes throughout
area

Gravelly and rocky
slopes

Sandy, gravelly,
rocky sites
throughout area
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Table 3.4-1 (Continued): Special status plant species that are known or have some potential to
occur in the vicinity of the project site. 1
Scientific name

Rank or Status 2

Common Name
Plant Family, Life
Form

FWS

DFG

Mentzelia tridentata

–

–

Flowering
Period

Habitat and
Distribution Notes

Likelihood for
Occurrence on
Project Site

NDDB

CNPS

S2.3

L1B
2-1-3

MarchMay

2,300 - 3,800 feet.
Mohavean desert
scrub; central Mojave
Desert. Vague
records near Haiwee
Reservoir and Little
Lake.

LOW

L1B
3-1-2

April-June

2,800 -4,600 feet.
Joshua tree
woodland, Mohavean
desert scrub; pinyonjuniper woodland;
sandy flats, steep,
loose slopes; w and n
Mojave Desert, w
Great Basin, to nw
AZ, w NV, e WA.
Record in Rose
Valley.

MEDIUM

L4
1-2-3

April-May

2,000 – 4,000 feet.
Creosote bush scrub,
saltbush scrub,
Joshua tree
woodland, pinyonjuniper woodland;
sand; South Fork
Kern River Valley, w
Mojave Desert.

MEDIUM

L2
2-1-1

JuneAugust

2900 – 7850 feet.
Mohavean desert
scrub; sandy or
gravelly washes,
canyon floors; n
desert mtns of e CA
and w NV. Record
near Cactus Peak.

MEDIUM

L2

May June

5,360 – 9,840 feet.
Pinyon juniper
woodland, great
basin scrub. In
California, known
only from Inyo and
Mono counties. In
volcanic ash on steep
slopes.

LOW

MarchApril

3,280 -5,250 feet
.Joshua tree
woodland, Mojavean
desert scrub, pinyonjuniper woodland; in

HIGH

creamy blazing star
Loasaceae, annual

Camissonia boothii
ssp. Boothii

–

–

S2.3

Booth’s evening
primrose
Onagraceae, annual

Canbya candida

–

–

–

pygmy poppy
Papaveraceae, annual

Penstemon
fruticiformis var.
amargosae

–

–

S2.3

Death Valley
beardtongue
Scrophulariaceae,
herbaceous perennial

Inyo hulsea
Hulsea vestita ssp.
Inyoensis

Muilla coronata
crowned muilla
Liliaceae, perennial
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S3.2?

L4.2
1-2-2

Chenopod scrub
and creosote bush
scrub in Rose Valley

Sandy soils in
chenopod scrub,
and creosote bush
scrub throughout
area

sandy soils in
chenopod scrub,
and creosote bush
scrub throughout
area

In major washes

Steep, rocky slopes
throughout area

Loamy soils in
chenopod scrub,
and creosote bush
scrub in alluvial
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Table 3.4-1 (Continued): Special status plant species that are known or have some potential to
occur in the vicinity of the project site. 1
Scientific name

Rank or Status 2

Flowering
Period

Common Name
Plant Family, Life
Form

FWS

DFG

NDDB

Habitat and
Distribution Notes

Likelihood for
Occurrence on
Project Site

heavy soils; e of
Sierra Nevada, n&w
Mojave Desert to w
NV. Known from
Alabama Hills.

valleys.

CNPS

NOTES:
1

Information taken from the California Natural Diversity Database report (CDFG 2007); rank or status data checked
in CNPS (2001).

2

Rank or status abbreviations:
FWS (U.S. Fish and Wildlife Service) listings under the Endangered Species Act (CNDDB 2006b):
– = not listed or proposed for listing.
DFG (Calif. Department of Fish and Game) listings under the Calif. Endangered Species Act (CNDDB 2006b): – =
not listed or proposed for listing.
NDDB (Calif. Natural Diversity Data Base) ranks are (CNDDB 2006a): S1= extremely endangered; S2=
endangered; S3= restricted range, rare; S4= apparently secure; S5= demonstrably secure; SH= all Calif. sites
are historical. A more precise degree of threat is sometimes expressed by a decimal followed by a number. The
possible range of values is 1-3 with 1 signifying the most threatened and 3 the least threatened. Example: A
species ranked S2.1 is endangered and extremely threatened in Calif. Uncertainty about the rank of an element
is expressed in two major ways: 1) by expressing the rank as a range of values: e.g. S2S3 means the rank is
somewhere between S2 and S3; and 2) by adding a “?” to the rank: e.g. S2? This represents more certainty than
S2S3, but less than S2.
CNPS (Calif. Native Plant Society) ranks are (CNPS 2001): L1A= List 1A, plants presumed extinct in Calif.; L1B=
List 1B, plants rare and endangered in Calif. and elsewhere; L2= List 2, plants rare, threatened, or endangered
in Calif., but more common elsewhere; L3= List 3, plants about which we need more information - a review list;
and L4= List 4, plants of limited distribution - a watch list. The three numbers below are the R-E-D (rarityendangerment-distribution) code. R code: 1= rare, but found in sufficient numbers and distributed widely enough
that the potential for extinction is low at this time; 2= distributed in a limited number of occurrences, occasionally
more if each occurrence is small; 3= distributed in one to several highly restricted occurrences, or present in
such small numbers that it is seldom reported. E code: 1= not endangered; 2= endangered in a portion of its
range; 3= endangered throughout its range. D code: 1= more or less widespread outside Calif.; 2= rare outside
Calif.; 3= endemic to Calif.
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Table 3.4-2: Special Status Wildlife Species

Desert
Tortoise

Gopherus
agassizii

Chuckwa
lla

Sauromalu
s ater

Rosy
Boa

Charina
trivirgata

Golden
Eagle

Aquila
chrysaetos

Ferrugin
ous
Hawk

Western Bat
10
Working Group

-

United States Bird
8
Conservation

Plebulina
emigdionis

-

-

S4

-

-

High

-

S3S4

Sensitive

-

Medium

Bird of
Conservation
Concern

Species of
Special
Concern,
Fully
Protected,
S3

Sensitive

Least
Concern

Buteo
regalis

Bird of
Conservation
Concern

Species of
Special
Concern,
S3S4

Sensitive

Near
Threatened

Prairie
Falcon

Falco
mexicanus

Bird of
Conservation
Concern

Species of
Special
Concern,
S3

-

Least
Concern

-

-

-

Medium

Burrowin
g Owl

Athene
cunicularia

Bird of
Conservation
Concern

Species of
Special
Concern,
S2

Sensitive

Least
Concern

-

-

-

High

Costa's
Hummin
gbird

Calypte
costae

S3?

-

Least
Concern

Watch
List

Watch
List

Green
List

Loggerhe
ad Shrike

Lanius
ludovician
us

Bird of
Conservation
Concern

Species of
Special
Concern,
S4

-

Least
Concern

-

-

-

Le
Conte's
Thrasher

Toxostom
a lecontei

Bird of
Conservation
Concern

Species of
Special
Concern,
S3

Sensitive

Least
Concern

Watch
List

Watch
List

Green
List
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Audubon

California

-

Likelihood of
Occurrence

Threatened,
S2

Threatened

American Bird
9
Conservancy

-

7

-
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World
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Table 3.4-2 (Continued): Special Status Wildlife Species

Likelihood of
Occurrence

Western Bat
Working
10
Group

American Bird
9
Conservancy

United States
Bird
8
Conservation

7

Audubon

World
Conservation
6
Union

Bureau of
Land
5
Management

4

California

U.S. Fish and
Wildlife
3
Service

STATUS DESIGNATION2

Scientific
Name

Common
Name

SPECIES1

Pallid Bat

Antrozous
pallidus

-

Species of
Special
Concern,
S3

Sensitive

Least
Concern

High
Priority

Medium

Townsend’s
Big-eared
Bat

Corynorhin
us
townsendii

-

Species of
Special
Concern,
S2S3

Sensitive

Vulnerable

High
Priority

Medium

Mohave
Ground
Squirrel

Spermophil
us
mohavensis

-

Threatened,
S2S3

-

Vulnerable

High

American
Badger

Taxidea
taxa

-

Species of
Special
Concern,
S4

-

Least
Concern

High

1

includes species whose home range may include the project site; Federal and State threatened and endangered
species are in bold type.

2

from CDFG 2006a; only Federal and State threatened and endangered species have legal protection.

3

USFWS includes species which are federally listed as Endangered, Threatened, proposed for listing as Endangered
or Threatened, proposed for delisting, candidate species, and Birds of Conservation Concern (BCC). BCC list
focuses attention on these highest priority species to promote greater study and protection of the habitats and
ecological communities upon which these species depend, thereby ensuring the future of healthy avian populations
and communities.

4

California includes species which are State listed as Endangered, Threatened, candidate species, Species of
Special Concern, and Fully Protected Species. Special Concern Species are those with declining population levels,
limited ranges, and/or continuing threats, which have made them vulnerable to extinction. Fully Protected Species
are those that may not be taken or possessed without a permit from the Fish and Game Commission. Also listed are
the CDFG Natural Diversity Database ranks that provide information on the rarity of a species or subspecies in
California. In cases where the rank is uncertain, CDFG uses two ranks or question marks.

S1 = extremely endangered: <6 viable occurrences, or <1,000 individuals, or <2,000 acres of occupied habitat.
S2 = endangered: about 6-20 viable occurrences, or 1,000-3,000 individuals, or 2,000-10,000 acres of occupied
habitat.
S3 = restricted range, rare: about 21-100 viable occurrences, or 3,000-10,000 individuals, or 10,000-50,000 acres of
occupied habitat.
S4 = apparently secure; some factors exist to cause some concern such as narrow habitat or continuing threats.
S5 = demonstrably secure; commonly found throughout its historic range.
5

Bureau of Land Management Sensitive Species are those species 1) that are under status review by the USFWS; or
2) whose numbers are declining so rapidly that federal listing may become necessary; or 3) with typically small and
widely dispersed populations; or 4) inhabiting ecological refugia or other specialized or unique habitats. It is BLM
policy to provide Sensitive Species with the same level of protection that is given to federal candidate species.

6
IUCN (International Union for the Conservation of Nature and Natural Resources) Red List of Threatened Species.
The Red List contains a roster of species that have been assessed against strict criteria designed to determine their
risk of extinction (IUCN 2001).
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Table 3.4-2 (Continued): Special Status Wildlife Species

Likelihood of
Occurrence

Western Bat
Working
10
Group

American Bird
9
Conservancy

United States
Bird
8
Conservation

7

Audubon

World
Conservation
6
Union

Bureau of
Land
5
Management

4

California

U.S. Fish and
Wildlife
3
Service

STATUS DESIGNATION2

Scientific
Name

Common
Name

SPECIES1

Extinct = there is no reasonable doubt that the last individual of the species has died.
Extinct in the Wild = the species known only to survive in cultivation, in captivity, or as a naturalized population(s)
well outside the past range.
Critically Endangered = the species is considered to be facing an extreme high risk of extinction in the wild.
Endangered = the species is considered to be facing a very high risk of extinction in the wild.
Vulnerable = the species is considered to be facing a high risk of extinction in the wild.
Near Threatened = the species is close to qualifying for or is likely to qualify for a threatened category in the near
future.
Least Concern = the species does not qualify as Critically Endangered, Endangered, Vulnerable, or Near
Threatened.
Deficient Data = species where there is inadequate information to make a direct or indirect assessment of its risk of
extinction based on its distribution and/or population status.
7

Audubon Watch List species are those facing population declines and/or threats such as habitat loss on their
breeding and wintering grounds, or with limited geographic ranges.

8

United States Bird Conservation Watch List includes the Partners in Flight Watch List along with the United States
Shorebird Conservation Plan Watch List and the Waterbird Conservation for the Americas Watch List. The Partners
In Flight Watch List was developed to highlight those birds of the continental United States not already listed under
the Endangered Species Act that warrant conservation attention. It is both an early warning system for birds that may
be at risk and a device to draw attention to the general condition of our avifauna.

9

The American Bird Conservancy Green list contains all the highest priority birds for conservation in the continental
United States and Canada. It builds on the species assessments conducted for many years by Partners in Flight for
land birds and also includes shorebirds, waterbirds, and waterfowl.

10

The Western Bat Working Group High Priority Species are imperiled or are at high risk of imperilment based on
available information on distribution, status, ecology, and known threats.

The survey results for the two federal and state listed species are described below.
Desert Tortoise. During the survey for the Coso Road Improvements Project in 2007, 20 desert
tortoise signs were found within 99 feet on either side of Gill Station Coso Road for the western
extent of the road from the CLNAWS boundary to US Highway 395. Signs included 5 inactive
tortoise burrows, 14 burrows that were possibly tortoise burrows, and 1 dried scat, probably
deposited less than 1 year ago. The signs were scattered throughout the project area but were
confined to the alluvial valleys, alluvial slopes, and washes.
One burrow was located about 500 feet to the southwest of the unpaved road leading up to Gill
Station Coso Road. Figures 3.4-1 and 3.4-2 show the location of tortoise signs observed on the
steep, rocky slopes and ridges along Gill Station Coso Road. These figures are taken from the
EREMICO report for the road improvement project, but have been modified to show where the Hay
Ranch pipeline project is located within that project area.
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The survey results indicated that desert tortoises occur in very low numbers on friable soils
(alluvial deposits) in the project area.
The 2004 UltraSystems survey also found signs of desert tortoise along the pipeline route and on
the Hay Ranch parcel. Desert tortoise is assumed to occur on the entire 59.5 acre project site.
Mohave Ground Squirrel. Mohave ground squirrels were not observed during either the 2004
UltraSystems survey or the survey for the Gill Station Coso Road Improvements Project in 2007.
Burrows of appropriate size for Mohave ground squirrel were found during the surveys. Mohave
ground squirrel is assumed to be present along the entire project site and no trapping was
performed or will be performed.
The Mohave ground squirrel is known to occur on the CLNAWS and in the project area (CDFG
2007; Leitner 2007). Mohave ground squirrel is expected to occur on the project site in creosotewhite bursage scrub and desert saltbush scrub habitats. The quality of this habitat varies in relation
to differences in topography, soils, and vegetation and may influence population size along the
project route.
The Gill Station Coso Road Improvement Project survey identified Mohave ground squirrel habitat
from where the unpaved road (off of the Hay Ranch property where the proposed pipeline would
be installed) meets Gill Station Coso Road up to the CLNAWS boundary (where that survey
ended). This area corresponds to the BLM-managed portion of the Hay Ranch project area. In this
section, the highest quality habitat was found closest to the CLNAWS boundary (and likely onto
the CLNAWS lands). The narrow alluvial valley in this area is characterized by soils suitable for
burrow construction. It supports a diverse creosote bush community, with a number of other shrub
and herbaceous species present as well (Leitner 2007).
Medium quality habitat was found from where the unpaved road meets Gill Station Coso Road to
where the road ascends an alluvial slope for 2 miles, starting at the eastern edge of Rose Valley.
Even though the substrate is fairly rocky with small rock outcrops in places, much of the alluvial
slope has soils adequate for burrow construction. Among a variety of shrub species, the dominant
vegetation here is creosote-white bursage scrub. Shrub cover is fairly sparse and there are fewer
annual herbaceous plants as compared to Rose Valley during good rainfall years. In 1996, a
Mohave ground squirrel was captured at a trapping grid on this alluvial slope about 1 mile south of
Gill Station Coso Road (Leitner 2007).
Mohave ground squirrel is assumed present along the entire project route for purposes of this EIR.

Rose Valley Water Dependent Vegetation
Overview
The valley was investigated as part of this project as an area of potential indirect impacts to
vegetation from potential groundwater drawdown. Areas of focus included areas of surface waters
found supporting water-dependent vegetation (potential indirect impacts to these areas and waterdependent vegetation are highly correlated to the hydrologic impacts of groundwater pumping).
Biological reconnaissance surveys were performed to establish a baseline characterization of
water dependent vegetation in areas of concern identified by the public. These reconnaissance
survey areas include Little Lake Ranch and Portuguese Bench. The purpose of the biological
reconnaissance was to identify areas of potential effects to water-dependent vegetation from
groundwater drawdown. General habitat maps of water dependent vegetation at Little Lake and
Portuguese Bench are presented in Figure 3.4-3 and Figure 3.4-4.
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Little Lake Ranch
Overview. Little Lake is a 1,200 acre privately-owned recreational preserve owned and managed
by Little Lake Ranch, Inc. In addition to 90-acre Little Lake, there are five other ponds on the
property that also provide wetland habitat. Little Lake is within the high Mojave Desert ecosystem
type. It occurs approximately 9 miles southwest of the Hay Ranch property at the south end of
Rose Valley. It sits at an elevation of 3,150 feet amsl. Little Lake was created in 1905 when a
drainage was dammed. Little Lake and the other wetlands/ponds on the property receive
groundwater from three primary and several secondary springs.
The Little Lake area exists primarily to provide wildlife habitat and related recreational endeavors
(wildlife watching, fishing, and hunting). Little Lake provides valuable wildlife habitat for many
species of waterfowl, including, most notably, diving ducks. Soils at the lake are described as
sandy and alkaline. Plant communities are described as akalai desert (saltbush scrub), palustrine
(pond) and lacustrine (lake) wetlands, and riparian.
Beginning in 2000, the Upper Little Lake Ranch designed an extensive Habitat Restoration and
Enhancement Program for Little Lake (Little Lake Ranch,Inc. 2000) consisting of nine projects. As
stated by Little Lake Ranch, Inc., the objectives of the project were to restore 90 acres of lacustrine
wetlands, 10 acres of palustrine emergent wetlands, and about 6 acres of palustrine/riparian
habitat (1.6 mile long creek corridor). An additional 220 acres of wetland and upland habitat were
also enhanced, and 1 acre of wetland and associated upland habitat was acquired. These projects
ranged from gathering baseline information to dam replacement, sediment removal, and nonnative
plant removal (Tamarix and other invasive plants). The overall objective of these projects was to
create/restore wetlands and enhance riparian habitat to enhance foraging habitat and cover for
many different wildlife species, including waterfowl and neotropical migratory songbirds. Little Lake
Ranch, Inc. implemented the permitting and environmental review process. All of the projects have
been completed (Arnold 2007); though, in field surveys conducted December 2007, large stands of
Tamarix sp. were observed.
Plants and Wildlife at Little Lake. The major plant community types at Little Lake include:
•

Desert saltbush scrub

•

Rabbitbrush scrub

•

Sagebrush scrub

•

Creosote bush scrub

During the December 2007 surveys performed by MHA|RMT biologists, the dominant sub species
observed was saltbrush (Atriplex spp.). Vegetation at the reservoir and on the ponds is described
as lacustrine and palustrine wetland dominated by stands of trees such as salt cedar (Tamarix
sp.), willows (Salix spp.), and Fremont cottonwood. Herbaceous species include cattail (Typha
spp.), rushes (Juncus spp.), bulrushes (Scirpus spp.), common reed grass (Phragmites australis),
saltgrass (Distichlis spicata), boraxweed (Nitrophila occidentalis), and yerba mansa (Anemopsis
californica). Yerba mansa can be locally dominant in some areas. Emergents such as pondweed
(Potamageton pectinatus) can be found in the ponds. Many of these plants are important as
wildlife/bird forage. A population of alkalai cordgrass (Spartina gracilis) is reported from the shore
of Little Lake. Though not listed by the state or federal government, it is included on the CNPS
watch-list and is considered uncommon in the state.
Sensitive species known or potentially present at the Little Lake are included in Table 3.4-3.
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Figure 3.4-3: General Water Dependent Habitat at Little Lake
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Figure 3.4-4: General Water Dependent Habitat Mapped at Portuguese Bench
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Table 3.4-3: Special Status Species Occurring or Potentially occurring at Little Lake
Scientific Name
Common Name

Status
(Federal/
State/
CDFG)

Habitat Affinities2.

Potential For
Occurrence
at Little Lake
Ranch

FED: None

Small streams and springs in Owens Valley. Occupies a
variety of habitats. Rarely found in water >29C.

High

Fish
Owens speckled
dace

STATE: None

Rhinichthys
osculus ssp.

WL

Owens Valley vole

FED: None

(Microtus
californicus
vallicola)

STATE: None

Record from Little Lake W of CLNWC.
Found in wetland and lush grassy ground in the Owens
Valley.

High

DFG: SSC

Needs friable soils for burrowing. Eats grasses, sedges and
herbs. Clips grass to make runways leading from burrows.

WL

Record for Little Lake.

FED: None

Owens Valley. Along east side from Pine Creek to Little
Lake and along west side from French spring to marble
creek. Seeps and small-moderate size spring-fed streams.
Common in watercress and/or on small bits of travertine and
stone.

High

Found in a variety of desert woodland and scrub habitats;
but most often in creosote communities. Requires large rock
outcrops, boulder piles or scattered large rocks. Sandy, welldrained soil needed for nesting.

Moderate

Most common in desert scrub, desert wash, and Joshua tree
habitats; occurs in almost every desert habitat. Requires
friable soil for burrow and nest construction. Creosote bush
habitat with large annual wildflower blooms preferred.

Moderate-high

Desert and chaparral from the coast to the Mojave and
Colorado deserts. Prefers moderate to dense vegetation and
cover.

Moderate

Mollusks
Wong's
springsnail
(Pyrgulopsis
wongi)

STATE: None
WL

Reptiles
Chuckwalla

FED: None

(Sauromalus ater)

STATE: None

Desert Tortoise

FED: TH

(Gopherus
agassizii)

STATE: TH

Rosy Boa

FED: None

(Charina trivirgata)

STATE: None

WL

WL

Habitats with a mix of brushy cover and rocky soil such as
coastal canyons and hillsides, desert canyons, washes and
mountains.

Northern harrier

FED: None

(Circus cyaneus)

STATE: None

Coastal salt and freshwater marsh. Nests and forage in
grasslands, from salt grass in desert sink to mountain
cienagas.

(nesting)

DFG: SSC

Birds

WL

Moderate-High

Nests on ground in shrubby vegetation, usually at marsh
edge; nest built of a large mound of sticks in wet areas.
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Table 3.4-3 (Continued): Special Status Species Occurring or Potentially occurring at Little Lake
Scientific Name
Common Name

Status
(Federal/
State/
CDFG)

Habitat Affinities2.

Potential
For
Occurrence
at Little
Lake Ranch

Golden eagle

FED: None

High

(Aquila
chrysaetos)

USFWS: BCC

Nests and winters in rolling foothills and mountain areas in
sage juniper flats and deserts. Nests on cliff-walled canyons
and large trees in open areas.

(nesting and
wintering)

STATE: None
DFG: FP/SSC

This species (and all migratory birds) is protected under the
Migratory Bird Treaty Act and the Bald Eagle Protection Act
which includes the golden eagle.

WL
Burrowing owl

FED: None

(Athene
cunicularia)

USFWS: BCC

(burrow sites and
some wintering
sites)
Le Conte's
thrasher
(Toxostoma
leconti)

STATE: None

Inhabits open, dry annual or perennial grasslands, deserts and
scrublands characterized by low-growing vegetation. Nests
underground in mammal burrows, especially those of
California ground squirrel.

Moderate

Desert habitats particularly open desert washes and desert
scrub including akalai and succulent scrub habitats.

Moderate to
High

DFG: SSC
WL
FED: None
USFWS: BCC
STATE: None

Known from Upper Cactus Flat area and CLNAWS.

DFG: SSC
WL
Ferruginous hawk

FED: None

(Buteo regalis)

USFWS: BCC

(wintering)

STATE: None

Open grasslands, sagebrush flats, desert scrub, low foothills
and fringes of pinyon-juniper habitats. Eats mostly
lagomorphs, ground squirrels, and mice. Population trends
may follow lagomorph population cycles.

Moderate

ModerateHigh

DFG: SSC
WL
Prairie falcon

FED: None

Inhabits dry, open terrain, either level of hilly.

(Falco mexicanus)

USFWS: BCC

(nesting)

STATE: None

Breeding sites located on cliffs. Forages far afield, even to
marshlands and ocean shores.

DFG: SSC
WL
Costa's
hummingbird
(Calypte costae)

FED: None

Desert riparian, desert and arid scrub foothill habitats.

ModerateHigh

Nests in broken woodlands, savannah, pinyon-juniper, Joshua
tree, and riparian woodlands, desert oases scrub and washes.
Prefers open country for hunting, with perches for scanning,

ModerateHigh

STATE: None
WL

(nesting)
Loggerhead
Shrike
(Lanius
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Table 3.4-3 (Continued): Special Status Species Occurring or Potentially occurring at Little Lake
Scientific Name
Common Name

Status
(Federal/
State/
CDFG)

Habitat Affinities2.

ludovicianus)

STATE: None

and fairly dense shrubs and brush for nesting.

(nesting)

DFG: SSC

Potential
For
Occurrence
at Little
Lake Ranch

WL
Southwestern
willow flycatcher
(Empidonax

traillii extimus)

FED: End

Associated with water. Floodplains. Riparian woodlands,
thickets, pools and seeps, wet meadows in southern
California.

Moderate

FED: TH

Resident of the Argus Mountains of Inyo County.

Moderate

STATE: End

Inhabits willow thickets growing at permanent springs or
seepages in canyons; ranges into adjacent desert brushland to
forage.

STATE: End
WL

(nesting)
Inyo California
towhee
(Pipilo crissalis
eremophilus)

WL

Bald eagle

FED: Delisted

(Haliaeetus
leucocephalus)

STATE: End

(nesting and
wintering)

CDF: S
DFG: FP

High

Ocean shore, lake margins, and rivers for both nesting and
wintering. Most nests within 1 mi of water. Nests in large oldgrowth or dominant live tree w/open branches, especially
ponderosa pine. Roosts communally in winter.
This species (and all migratory birds) is protected under the
Migratory Bird Treaty Act and the Bald Eagle Protection Act.

WL
Mammals
American badger

FED: None

(Taxidea taxus)

STATE: None
DFG: SSC

Most abundant in drier open stages of most shrub, forest, and
herbaceous habitats with friable soils. Needs sufficient food,
friable soils and open, uncultivated ground. Preys on
burrowing rodents. Excavates its own burrows.

LowModerate

Inhabits deserts, grasslands, shrublands, woodlands and
forests. Most commonly found in open, dry habitats with rocky
area for roosting. Roosts must provide protection from high
temperatures. Species is very sensitive to disturbances to
roosting sites.

Low: Marginal
Habitat

WL
Pallid bat

FED: None

(Antrozous
pallidus)

STATE: None
DFG: SSC
WL

Known from China Lake NWC, Coso Hot Spring.

Townsend’s
western big-eared
bat

FED: None

(Corynorhinus
townsendii)

DFG: SSC

Roosts in the open, hanging from walls and ceilings. Roosting
sites limiting. Extremely sensitive to human disturbance.

WL

Multiple records for Inyo County.

STATE: None

Throughout California in a wide variety of habitats. Most
common in mesic sites.

ModerateHigh

Known from mine sites, tunnels, lava tubes, mountains, ridges,
and canyons. Records for China Lake NWC.
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Table 3.4-3 (Continued): Special Status Species Occurring or Potentially occurring at Little Lake
Scientific Name
Common Name

Status
(Federal/
State/
CDFG)

Habitat Affinities2.

Potential
For
Occurrence
at Little
Lake Ranch

FED: None

Found in desert canyons and along riverbeds on the
southernmost edge of the San Joaquin valley. Host plant is
Atriplex canescens; maybe Lotus purshianus also.

High

Insects
San Emigdio blue
butterfly
(Plebulina
emigdionis)

STATE: None
WL

Record known from Haiwee Reservoirs-approx. 3 miles SSE
of Olancha at junction of Highway 395 and Highway 190-SW
of Owens Valley

Notes:
Habitat information from CNDDB.
Federal Status
FE
Federally Endangered
FT
Federally Threatened
FSC
Federal Species of Concern
State Status
SE
California Endangered
ST
California Threatened
CSC
California Species of Concern
CP
California Fully Protected Species
CDFG (California Department of Fish and Game) Status
FP
CDFG Fully Protected
SSC
CDFG Species of Special Concern
WL: Species not listed under federal/state ESA but assigned a rank by CNDDB and/or included on other scientific
watch-lists. These lists may be precursors to state and/or federal listing.
SOURCE: CNDDB 2007

Portuguese Bench
Overview. Portuguese Bench lies about 450 feet above the valley floor approximately 2 miles east
of Coso Junction and 3 miles southwest of the Hay Ranch parcel. Multiple springs and drainages
on and surrounding Portuguese Bench drain east into Rose Valley. Portuguese Bench sits on a
nearly vertical normal fault. Water from the Sierra Nevada travels along this fault and perches at
the Portuguese Bench, providing artesian spring water there. The area is in private ownership.
Plants and Wildlife at Portuguese Bench. Dominant vegetation surrounding the artesian springs
along Portuguese Bench include native and planted Fremont’s cottonwood (Populus fremontii
fremontii), red willow (Salix laevigata) and narrow-leaf willow (Salix exigua). Shrubs include
saltbush (Atriplex spp), rabbitbrush (Chrysothamnus spp.), and snakeweed (Gutierrezia
sarothrae). A large stand of desert willow (Chilopsis linearis) was also found with a large
population of Nevada goldenrod (Solidago spectabilis) growing. It is unknown if the desert willow
was planted. Stands of rush were common in the spring locations (Juncus mexicanus and J.
xiphioides). A stand of eleven dead cottonwoods on the north portion of the bench were observed
and mortality appeared to be imminent for a few additional trees. It is not known why these
cottonwoods were dead or dying. Native California black walnut (Juglans californica) was observed
at the north springs of Portuguese Bench. These trees are becoming rare throughout California.
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No special status plant or wildlife species appear on the CNDDB (2007b) for the Portuguese
Bench area. This is most likely because the area has not been surveyed. Special status species
associated with riparian habitat may occur here.

3.4.2 REGULATORY SETTING
Federal
Federal Endangered Species Act
The federal Endangered Species Act (ESA) provides legislation to protect federally listed plant and
animal species. Impacts to listed species resulting from the implementation of a project would
require the responsible agency to consult the USFWS. Section 7 of the ESA requires that all
federal agencies must, in consultation with the USFWS or National Marine Fisheries Service
(NMFS), ensure that its (the agency’s) actions do not jeopardize the continued existence of a listed
species, or destroy or adversely modify the listed species’ “critical habitat.” Section 10 of the Act
describes the process by which take permits are issued by USFWS/NMFS for take of listed
species incidental to an otherwise lawful activity.
Migratory Bird Treaty Act
The Migratory Bird Treaty Act makes it unlawful to “take” (kill, harm, harass, shoot, etc.) any
migratory bird listed in 50 CFR 10, including their nests, eggs, or young. Migratory birds include
geese, ducks, shorebirds, raptors, songbirds, and seabirds.
Bald Eagle Protection Act
The Bald Eagle Protection Act of 1940 as amended in 1959, 1962, 1972, and 1978 prohibits the
“taking” (pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, molest or disturb) or
commerce of bald eagles and golden eagles. Limited exceptions are listed in 50 CFR 22.
Clean Water Act of 1977
The U.S. Army Corps of Engineers (USACE) and the US Environmental Protection Agency (EPA)
have jurisdiction over “Waters of the United States.” Waters of the United States are classified as
Wetlands, Navigable Water, or Other Waters and include marine waters, tidal areas, stream
channels, and associated wetlands. Under federal regulations, wetlands are defined as “those
areas that are inundated or saturated by surface or groundwater at a frequency and duration
sufficient to support, and that under normal circumstances do support, a prevalence of vegetation
typically adapted for life in saturated soil conditions. Wetlands generally include swamps, marshes,
bogs, and similar areas.”
Policies regulating the loss of wetlands generally stress the need to compensate for wetland
acreage losses by creating wetlands from non-wetland habitat on at least an acre-for-acre basis.
Projects that cause the discharge of dredged or fill materials in Waters of the United States require
permitting by the USACE. Actions affecting small areas of jurisdictional Waters may qualify for a
Nationwide Permit, provided conditions of the permit are met (such as avoiding impacts to
threatened or endangered species or to important cultural sites). Projects that do not meet the
Nationwide Permit conditions or projects that disturb a larger area require an Individual Permit.
The process for obtaining an Individual Permit requires a detailed alternatives analysis and
development of a comprehensive mitigation/monitoring plan.
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State
California Endangered Species Act
The State of California Endangered Species Act (CESA) provides legal protection for plants or
wildlife species listed as rare, threatened, or endangered. The California Code of Regulations Title
14 Section 670.5 lists animal species considered endangered or threatened by the state and the
CDFG maintains lists of plant and animal species designated endangered, threatened, and rare.
The CDFG also maintains a list of “Species of Special Concern” based on limited distribution,
declining populations, diminishing habitat, or unusual scientific, recreational, or educational value.
Under State law, the CDFG is empowered to review projects for their potential to impact statelisted species and Species of Special Concern and their habitats.
California Department of Fish and Game Code
California Fish and Game Code governs state-designated wetlands, including riparian and stream
habitat, and mandates that mitigation be implemented to replace wetland extent and value lost to
development. Sections 1600-1607 of the California Fish and Game Code regulate activities that
would affect rivers, streams, or lakes by altering the flow, substantially changing or using any
materials from the bed, channel or bank of any river, stream or lake, or disposing of debris.
Activities that affect these areas, as well as associated riparian habitats, would require a
Streambed Alteration Permit from the California Department of Fish and Game. In addition,
Section 3503 of the California Fish and Game Code prohibits impacts to actively nesting birds,
their nests, or their eggs.
Porter-Cologne Water Quality Control Act and Section 401 of the Clean Water Act
The Regional Water Quality Control Board (RWQCB) administers both the Porter-Cologne Water
Quality Control Act and Section 401 of the Clean Water Act. The Porter-Cologne Water Quality
Control Act, Water Code Section 13260, requires that “any person discharging waste, or proposing
to discharge waste, within any region that could affect the ‘waters of the State’ to file a report of
discharge” with the RWQCB. Waters of the State as defined in the Porter-Cologne Act (Water
Code Section 13050 [e]) are “any surface water or groundwater, including saline waters, within the
boundaries of the state.”
Pursuant to Section 401 of the Clean Water Act, the RWQCB consider waters of the state to
include but are not limited to rivers, streams, lakes, bays, marshes, mudflats, unvegetated
seasonally ponded areas, drainage swales, sloughs, wet meadows, natural ponds, vernal pools,
diked bay lands, seasonal wetlands, and riparian woodlands. The RWQCB has also claimed
jurisdiction and exercised discretionary authority over “isolated waters.”

Regional and Local
China Lake CLUMP, China Lake Desert Tortoise Recovery Plan and Biological Opinion
In 1992, CLNAWS worked with the USFWS to create a programmatic Biological Opinion (BO) that
would allow CLNAWS limited authority to construct facilities and conduct military operations in
tortoise habitat (US Navy 2004). Under this Opinion, which was signed on December 3, 1992 and
reissued in 1995, a Desert Tortoise Management Area encompassing approximately 200,000
acres was created. The BO authorized the implementation of the Station's Desert Tortoise
Management Plan, which allowed for the “take” of 2 tortoises annually by direct mortality, 10
tortoises per year in the form of harassment, and up to 40 tortoises by direct mortality over the
term of the BO. As of 2004. only four animals had been affected by CLNAWS operations: three
tortoises were moved and relocated and one tortoise was injured by a vehicle. CLNAWS continues
to implement the DTHMP within the terms and conditions of the BO. Under the terms of the BO,
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once the take by mortality limit of 40 animals is reached, the Station will re-initiate a Section 7
consultation to address the ongoing management of CLNAWS operations Station-wide with
emphasis on operations occurring in the DTMA. This BO covers any activities that occur on the
military base.
West Mojave Plan
The West Mojave Plan (BLM 2005) is a habitat conservation plan and CDCA Plan amendment.
The plan includes management strategies for the desert tortoise, Mohave ground squirrel, and
over 100 other sensitive plants and animals. The purpose of the plan is to simultaneously conserve
those species throughout the western Mojave Desert and establish a streamlined program for
compliance with the regulatory requirements of the Federal Endangered Species Act (FESA) and
the California Endangered Species Act (CESA). Agencies, local jurisdictions, and others with a
stake in the future of the western Mojave Desert have collaborated in the development of the West
Mojave Plan. The proposed project pipeline area falls within the jurisdiction of the West Mojave
Plan.
Inyo County General Plan
The Inyo County General Plan (Inyo County 2001) Conservation and Open Space’s goals and
policies relevant to the biological resources aspects of the project are listed below:
• Conservation and Open Space:
−

Goal BIO-1

−

Policy BIO-1.1 Regulatory Compliance: The County shall review development proposals
to determine impacts to sensitive natural communities, of both local and
regional concern, and special-status species. Appropriate mitigation
measures will be incorporated into each project, as necessary.

Maintain and enhance biological diversity and healthy ecosystems
throughout the County.

− Policy BIO-1.2 Preservation of Riparian Habitat and Wetlands: Important riparian areas
and wetlands, as identified by the County, shall be preserved and
protected for biological resource value.
− Policy BIO-1.5 Develop outside of Habitat Areas: Work with regulatory agencies and
private developers to direct development into less significant habitat
areas. Discourage urban development in areas containing sensitive
natural communities or known to contain special-status species.
− Policy BIO-1.6 Wildlife Corridors: The County shall work to preserve and protect existing
wildlife corridors where appropriate.
− Policy BIO-1.7 Noxious Weeds: Avoid activities that will promote the spread of noxious
weeds in the County.

3.4.3 SIGNIFICANCE CRITERIA
The project would have a significant impact if it would:
1) Adversely and substantially impact native vegetation, general wildlife, or wildlife
movement
2) Adversely and substantially impact a special status species
3) Conflict with any policies or ordinances protecting biological resources, including HCPs,
National Conservation Plans, or general plan policies and ordinances
4) Have a substantial indirect adverse effect on general vegetation and/or sensitive
habitats, including wetlands and riparian areas, particularly at Little Lake Ranch or
Portuguese Bench in the Rose Valley
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3.4.4 IMPACTS AND MITIGATION
Potential Impact 3.4-1: The potential to adversely and substantially impact native
vegetation, general wildlife, or wildlife movement
Overview of Impacts
The project construction, operation, and decommissioning would cause some temporary and
permanent disturbance to native vegetation and common wildlife. The vegetative communities in
the project area are common throughout the project region. Construction areas would be reseeded
and revegetated after construction. The facilities on the Hay Ranch property would be landscaped
with native vegetation. The project would not have a significant impact on native vegetation. The
project could spread invasive species since it is a linear project. Mitigation has been incorporated
to minimize the potential for spread of invasive species.
Some common small wildlife could be harmed during construction; however, due to the abundance
of these species in the project region, impacts to a few individuals would be considered less than
significant. Wildlife movement would not be impacted during project construction or operation.
Construction
Wells, Lift Pump Station, Substation and Associated Facilities. Construction of the wells, lift
pump station, and substation and associated facilities would occur on the Hay Ranch property.
The predominant native vegetative communities on the property include saltbush scrub and
creosote bush-white bursage scrub. These communities are widespread and common throughout
the Mojave Desert. Construction of these project components would temporarily disturb about 5
acres on the Hay Ranch property, which is a small area compared with the overall occurrence of
these vegetation communities in the project region. Construction areas not permanently covered
with structures or hardscape would be revegetated with an approved native seed mix after
construction.
New ground disturbance in the project area may increase invasive weed species and/or individuals
on-site. Invasive species that may benefit from the project include cheat grass (Bromus tectorum),
red brome (Bromus madritensis sp. rubens), Mediterranean grass (Schismus spp.), red-stemmed
filaree (Erodium cicutarium), flixweed (Descurainia sophia), and tumble-mustard (Sisymbrium
altissimum). Most of these species are widespread and abundant in the project area; however,
further spread could be considered a significant impact. Mitigation measure Biology-1 would be
implemented to minimize spread of invasive species to less than significant levels.
Biology-1: All project vehicles shall be washed down daily at an approved wash down
location. Wash-down water areas shall be lined to contain all wash-down water and shall not
be located within 100 feet of an existing water body. The wash-down water shall be allowed
to evaporate and the remaining condensate and liner shall be property disposed of in a
landfill. Construction workers shall be made aware of wash-down requirements for personal
vehicles used along the construction corridor and of the designated wash down areas.

Some common small wildlife species, such as mice, lizards, and snakes, could be injured or killed
by construction equipment and construction activities. Most individuals would scatter due to
construction noise. Loss of a few individuals would not be considered significant because of the
abundance of the species in the project area and region. There are similar habitats surrounding
the project site for species to disperse during construction. Impacts would be less than significant.
Wildlife movement would not be impacted during construction because there would be room for
movement surrounding the construction site.
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Tanks and Pipeline. Construction of the project pipeline and the 1.5 million gallon tank would
cause temporary disturbance to native vegetation and wildlife over an area of approximately 54
acres. The native vegetative communities along the length of the pipeline route and at the high
point tank site include saltbush scrub and creosote bush-white bursage scrub (similar to the Hay
Ranch property). These species are common. Vegetation removal for pipeline and tank
construction would not have a significant impact on native vegetation.
Pipeline and tank construction could also cause the spread of some non-native, invasive species.
Disturbed areas along the pipeline route would be reseeded with an approved mix after
construction to counter some establishment of non-native, invasive species. Implementation of
mitigation measure Biology-1 would further minimize the spread of invasive species.
Common wildlife could also be injured or killed during construction. Loss of a few individuals may
occur due to traffic along the roadway. Impacts to a few individuals of common species would not
be considered significant. Wildlife movement would not be inhibited by project construction.
Pipeline construction would occur in segments. Most animals would be able to travel around or
over the construction sites and most would travel at night or early morning when construction is not
occurring. The impact of pipeline and tank construction would be temporary, and would not
significantly impact wildlife or wildlife migration.
Operation and Maintenance
Wells, Lift Pump Station, Substation and Associated Facilities. Construction of these
components on the Hay Ranch property would result in permanent removal of about 5 acres of
vegetation. The Hay Ranch property was formerly used for agriculture, which removed about 300
acres of native vegetation. Vegetative communities on the project parcel are common in the region
and impacts of permanent removal of about 5 acres would be less than significant. The substation
and lift pump station would be landscaped with native vegetation. Impacts to native vegetation
would be less than significant.
Operation and maintenance would not likely harm wildlife. There is abundant surrounding habitat
for common species. Permanent removal of about 5 acres of vegetation would not adversely
impact wildlife species in the area.
Operation and maintenance would require travel to the Hay Ranch property a few times per week.
Vehicles would use existing roads and unpaved roads to access the wells, lift pump station, and
substation. The spread of invasive species would be minimal and less than significant.
Tanks. The 250,000 gallon tank is discussed above. Operation and maintenance of the 1.5 million
gallon tank located on CLNAWS land would result in permanent removal of about 0.75 acres of
vegetation. This is a small quantity compared with the amount of similar habitat found in the
region. Impacts to native vegetation would be less than significant. Operation and maintenance
would not result in the spread of invasive species. Only a few vehicles would access the area
periodically for maintenance and inspections. The tank is located adjacent to Gill Station Coso
Road, so vehicles would likely park alongside the road for access. Wildlife would not be impacted
by operation and maintenance. No new ground disturbance would occur and tank filling generates
little noise (refer to Section 3.12 Noise), and would not disturb general wildlife populations in the
area.
Pipeline. The pipeline route would be buried for all but a few small sections; about 500 feet in
length would not be buried. The pipeline would be buried to about 3 feet in depth and the
construction area above the pipeline reclaimed and reseeded. Native vegetation should reestablish
over the pipeline within a few seasons. Maintenance could result in some limited ground
disturbance if sections of pipeline need to be excavated for repair. Impacts to native vegetation
would be limited and localized to a small stretch of pipeline. Removal of vegetation would be
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temporary and the area would be reseeded after repair to restore natural grade and vegetation.
Impacts would be less than significant. Maintenance may also include periodically draining the
pipeline back to the tanks and/or wells. Residual water in the pipeline after back draining would be
released through the 18 air release valves using pumps. Volumes of water released from each site
would be on the order of a few tens of gallons. Water would be directed to natural drainage ways.
Water release would not scour out or otherwise harm native vegetation.
Pipeline operation and maintenance would not cause the spread of invasive species. Operation of
the pipeline would include some inspections but these would occur from the roadway and on foot.
Operation of the pipeline would not harm general wildlife. The area of the pipeline would be
reseeded and would revegetate within a few seasons, making it accessible to common wildlife
once again. Wildlife migration would not be impacted. About 500 feet of pipeline would be installed
above ground and the pipeline is 20 inches in diameter. Animals would be able to move freely
over, under, and/or around the pipeline.
Decommissioning
Decommissioning would include removal of project components and abandonment of the pipeline
in-place. Areas would be reseeded with a native seed mix after component removal on public
lands. Decommissioning would increase the amount of native vegetation in the area and would
have a positive impact on native vegetation and wildlife.

Potential Impact 3.4-2: The potential to adversely and substantially impact a special
status species
Overview of Impacts
Project construction, operation, and decommissioning have some potential to impact special status
species. Federally and state listed threatened or endangered species in the project area include
the desert tortoise and the Mohave ground squirrel. These species, as well as other special status
species, could be harmed during project construction by vehicle travel and ground disturbance.
Mitigation has been included to minimize impacts to special status species during construction.
Measures include avoidance where possible and relocation, as well as training prior to and
monitoring during construction.
Project operation would result in the temporary loss of 53.5 acres of potential habitat and the
permanent loss of about 6 acres of potential habitat for desert tortoise and Mohave ground squirrel
(the entire project area is assumed to be Mohave ground squirrel habitat). 5.25 acres of permanent
loss would be on private land and 0.75 acres would be on CLNAWS land. Compensation for
Mohave ground squirrel is included in the existing mitigation plan for the geothermal development.
The plan was evaluated under CEQA in 1988 and is applicable for all geothermal projects
associated with geothermal development at Coso and within the Coso KGRA. The goal of the
mitigation program was to eliminate grazing pressure by cattle on the food source for the Mohave
ground squirrel. Cattle can adversely affect the ground squirrels directly by competing for the
limited forage or indirectly by trampling ground squirrel burrows and reducing shrub cover
necessary for ground squirrel thermoregulation and protection from predators. The plan effectively
preserved several acres of Mohave ground squirrel habitat, allowing for 2,193 acres of habitat
disturbance associated with geothermal projects. Implementation of this plan minimizes effects to
Mohave ground squirrel from the proposed project to less than significant levels. Six acres of land
would be debited from the total mitigation credit acreage. Temporarily disturbed habitat would be
restored to natural conditions after construction to minimize impacts to Mohave ground squirrel
habitat.
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The project would also result in temporary and permanent loss of habitat for desert tortoise.
Portions of the project fall under different plans for the compensation of lost desert tortoise habitat
based on surface management. Table 3.4-4 summarizes the loss of habitat, ownership, and
compensation for both Mohave ground squirrel and desert tortoise. With compensation as
described, impacts to habitat for desert tortoise and Mohave ground squirrel would be considered
less than significant.
Construction
Construction of all project components could have the potential to impact the following federal
and/or State listed threatened or endangered species:
•

Desert tortoise

•

Mohave ground squirrel

The project construction could also impact several special status plant, reptilian, mammalian, and
avian species as listed on Table 3.4-1 and Table 3.4-2.
Mohave Ground Squirrel. Mohave ground squirrels are known to occur in areas adjacent to the
project site, and the entire project area supports Mohave ground squirrel habitat (all project
components). Any ground-disturbing activities could take an indeterminate number of Mohave
ground squirrels. Animals could be trapped underground in burrows or in above ground middens,
or crushed by project equipment. In addition, approximately 53.5 acres of habitat for these species
would be temporarily disturbed during construction of project components. This habitat disturbance
may be significant for species with limited ranges such as the Mohave ground squirrel.
Project impacts are expected to be potentially significant for Mohave ground squirrels, a species
listed as threatened under the California Endangered Species Act. Although it is unlikely that the
loss of habitat for this project would jeopardize the continued existence of Mohave ground squirrels
throughout its range, the project site is surrounded by mostly undisturbed native desert habitat,
much of which is presumably occupied by Mohave ground squirrels.
Mitigation for Mohave ground squirrel impacts during construction would include a training program
as described in mitigation measure Biology-5 and several of the measures listed in mitigation
measure Biology-6. Additionally, compensation mitigation for permanent impacts on 6 acres and
temporary impacts on 59.5 acres of Mohave ground squirrel habitat is covered under the existing
Mohave Ground Squirrel Mitigation Plan for development of the Coso Known Geothermal Area
(KGRA). This plan was developed in 1988. The plan effectively preserved several acres of Mohave
ground squirrel habitat in anticipation of up to 2,193 acres of disturbance associated with
geothermal development in the Coso KGRA. The BLM identified that up to 2,193 acres of land
could be disturbed in order to develop the geothermal resources in the Coso KGRA, which could
impact the Mohave ground squirrel. The mitigation program was designed by the BLM, CLNAWS,
and the CDFG to compensate for the 2,193 acres of Mohave ground squirrel habitat that could be
impacted. The compensation land is located on CLNAWS and includes exclusion of grazing
species to enhance the Mohave ground squirrel population over the area. The program has
included monitoring over the last 26 years and is still in effect for additional habitat losses
associated with geothermal development in the area. As of 1988, about 885 acres of surface
disturbance of the permitted 2,193 acres had been used (BLM 1988). The 53.5 temporary acres of
impact are within the allowed acreage in the mitigation plan. The Navy would account for project
associated impacts according to the provisions of the plan. Impacts from habitat loss would be less
than significant. The mitigation plan was evaluated under both NEPA and CEQA in 1988 and
remains in effect. Implementation of this plan minimizes effects to Mohave ground squirrels to less
than significant levels.
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Table 3.4-4: Summary of Temporary and Permanent Habitat Losses and Compensation by Land
Management Authority
Land
Owner

Temporary
Habitat Loss

Permanent
Habitat Loss

Compensation for Mohave
Ground Squirrel

Compensation for Desert
Tortoise

Private

~9 acres

~5.25 acres

Compensation falls under the 1988
Mitigation Plan for geothermal
development at CLNAWS. This
plan allows for up to 2,193 acres of
Mohave ground squirrel habitat
disturbance for geothermal
development. This project falls
within the acreage allowance

To compensate for loss, three
acres for every acre that is
permanently lost due to
project activities would be
purchased by the project
proponent and deeded to the
CDFG or the Desert Tortoise
Preserve. The location of
compensation lands would be
approved by the CDFG. The
project proponent would also
pay a one-time endowment
fee for the long-term
management of these lands.
Habitat which is temporarily
disturbed by project activities
would be restored to natural
conditions.

BLM

~33.2 acres

0.03 acres (for
a 500 foot
section of
above ground
piping)

Compensation falls under the 1988
Mitigation Plan for geothermal
development

Compensation falls under the
West Mojave Plan and would
include a fee payment at a 5:1
fee ratio (pay a fee of five
times the average value of an
acre of land within the habitat
conservation area) for
permanently impacted habitat.
Habitat which is temporarily
disturbed by project activities
would be restored to natural
conditions.

CLNAWS

~13,757 acres

0.75 acres

Compensation falls under the 1988
Mitigation Plan for geothermal
development

Impacts to tortoise fall under
the 2004 China Lake CLUMP
and China Lake Desert
Tortoise Management Plan,
which include habitat
compensation and a habitat
impact and take allowance for
all activities on CLNAWS.

Desert Tortoise
Wells, Lift Pump Station, Substation and Associated Facilities. These project components
would be constructed on the Hay Ranch property.
Live desert tortoises have been found in the California desert from below sea level to elevations of
7,300 feet, but the most favorable habitat occurs from 2,000 feet amsl to about 3,300 feet amsl
(Navy 2004). Desert tortoises could occur in very low numbers on the Hay Ranch property. The
property is considered disturbed as it was formerly used for agricultural production. The property is
not ideal habitat because of its elevation of about 3,400 feet, but could provide some habitat and
may support some desert tortoise. Therefore, as previously stated, presence of the desert tortoise
is assumed for this EIR. The project would result in about 5 acres of permanent habitat loss on the
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property for construction of these components. Individual tortoises may be injured or killed during
construction activities.
Project impacts may be significant for desert tortoises since the species is listed as threatened
under both the California and Federal Endangered Species Acts. The following mitigation
measures would be implemented prior to and during construction of all project components.
Implementation of these measures during construction would reduce construction related impacts
to desert tortoise to less than significant levels.
Biology-2: Pre-Construction Tortoise Surveys. To prevent take of desert tortoises, an authorized
biologist shall survey the project site prior to construction to identify individual tortoises that may be
within or very near project boundaries. 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 shall 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.
Biology-3: Tortoise Fencing and Project Limits. A tortoise-proof exclusion fence shall be
constructed around the proposed project construction area, including lay down and stockpile sites in
potential tortoise habitat. To further minimize take of desert tortoise habitat, project boundaries shall
be staked and all activities would be restricted to the defined project site.
Biology-4: Tortoise Monitoring During Construction. A qualified tortoise biologist shall be on-site
during all phases of construction to keep individual desert tortoises out of harm’s way. Only tortoises
within the construction right-of-way shall be handled, and only by the qualified biologist.
Biology-5: Tortoise and Ground Squirrel Training. All construction workers shall participate in a
Mohave ground squirrel and desert tortoise education program prior to construction. The program
shall 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 shall be instructed not to handle desert tortoise.
Biology-6: Other Construction Measures for Protection of Desert Tortoise. The following
additional measures shall be implemented during construction for the protection of desert tortoise:
•

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.

•

Driving off established roads will be prohibited unless required by construction
activities.
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•

Vehicle speeds shall not exceed 25 miles per hour through desert tortoise
habitat unless otherwise posted.

Construction would also result in temporary impacts to about 6 additional acres of habitat for
desert tortoise. It is unlikely, though, that habitat loss as a result of project construction would
jeopardize the continued existence of the desert tortoise throughout its range. In order to minimize
impacts to desert tortoise from habitat loss on private land, the following mitigation measure would
be implemented.
Biology-7: The applicant shall purchase replacement land occupied by desert tortoise at a
ratio of 3 acres for every 1 acre disturbed on the Hay Ranch property (for a total of 18
acres). The replacement land shall deeded to the CDFG or the Desert Tortoise Preserve.
The location of compensation lands shall be approved by the CDFG. The project proponent
shall also pay a one-time endowment fee for the long-term management of these lands.

Tanks. The tank on the Hay Ranch property is discussed above. Construction of the high point
tank would result in loss of about 0.75 acres of habitat. This is marginal habitat for desert tortoise
because of its elevation (4,100 feet), but desert tortoises are sometimes found in narrow alluvial
valleys. Tortoise could be injured or killed during construction of the tank. Mitigation measures
Biology-2 through Biology-6 would be implemented to minimize construction impacts to desert
tortoise. Habitat removal and other direct impacts to desert tortoise located on CLNAWS are
covered under the China Lake CLUMP and China Lake Desert Tortoise Management Plan
(discussed further under Potential Impact 3.4-3).
Tortoise population densities were established for China Lake through extensive field surveys
conducted by Kiva Biological Consulting (1991) throughout desert tortoise habitat located onStation. Based on these surveys, a land use management and habitat conservation plan was
designed to accommodate the Navy's ongoing operations throughout the CLNAWS and provide an
effective conservation and protection strategy for desert tortoise habitat.
In 1992, the Station formally consulted with USFWS for the implementation of a programmatic
Desert Tortoise Habitat Management Plan (HMP). China Lake's HMP accommodates the Station's
operations and provides guidelines for the new project's review and approval within the designated
Habitat Management Areas (HMA), standard mitigation measures, and the designation of
approximately 200,000 acres of the South Range as a management area for the desert tortoise. A
non-jeopardy opinion was issued for the NAWS HMP by the Service in 1992.
The Station has managed ongoing military operations and desert tortoise management in
accordance with the BO. The HMP has been fully incorporated into the Station's Integrated Natural
Resources Management Plan (INRMP). The INRMP was reviewed and approved by both the
Service and the California Department of Fish and Game in September 1999. NAWS China Lake
has augmented the HMP through other actions beneficial to the desert tortoise including the
removal of sheep grazing from the HMA and through fencing of Station land adjacent to other
public lands. These plans and programs are applicable to the proposed project and would
minimize impacts to desert tortoise as they could be impacted on Navy lands during construction.
Impacts to desert tortoise from construction of the 1.5 million gallon tank on CLNAWS would be
less than significant with implementation of mitigation measures Biology-2 through Biology-6 and
the China Lake Desert Tortoise Management Plan.
Pipeline. Desert tortoise could be found along the entire pipeline route since they can inhabit the
alluvial plain in Rose Valley, the alluvial slopes above the valley, the major washes, the narrow
alluvial valley near the CLNAWS boundary, and the washes and alluvial valley within CLNAWS up
to the injection well system. They do not occur on the steep, rocky slopes rising above Gill Station
Coso Road. Construction of the pipeline is expected to impact desert tortoises and their habitat.
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Several signs of desert tortoise were found during the survey for the Gill Station Coso Road
Improvements project (EREMICO 2007), with one burrow found within 200 feet of the unpaved
road along which the pipeline route is proposed (near the intersection with Gill Station Coso Road).
Individual tortoises may be injured or killed during construction activities. Construction of the
pipeline would result in temporary habitat loss of about 53.5 acres on private, BLM, and CLNAWS
lands. Several signs of desert tortoise were found during the survey for the Gill Station Coso Road
Improvements project, with one burrow found within 200 feet of the dirt road along which the
pipeline route is proposed (near the intersection with Gill Station Coso Road).
Mitigation measures Biology-2 through Biology-6 would be implemented to minimize construction
impacts to desert tortoise. Habitat losses would be compensated for through the provisions of the
West Mojave Plan, the CLNAWS Desert Tortoise Management Plan, and the CLNAWS CLUMP
(as discussed under Potential Impact 3.4-3). Impacts would be less than significant with
implementation of mitigation and compensation.
Sensitive Plant Species
Wells, Lift Pump Station, and Substation and Associated Facilities. These components would
be constructed on the Hay Ranch property, which was formerly used for agricultural production. No
state or federally listed threatened or endangered plant species have the potential to occur on the
Hay Ranch property. No federal or state listed sensitive plants could occur within the project area.
Several CNPS listed sensitive plants have the potential for occurrence in the project area.
Surveys conducted for the Gill Station Coso Road Improvement project in May and June 2007 did
not result in identification of any of these plant species; however, the lack of identification could be
due to drought conditions for the year. The project area was resurveyed for plants in April 2008
and only three crowned muillas (Muilla coronata) were found in a 1 square meter area south of the
alignment. Mitigation measure Biology-8 would be implemented to minimize any potentially
significant impacts to this species during construction.
Biology-8: The population of crowned muillas shall be avoided during construction. If the
crowned muillas cannot be avoided during construction, a plan shall be prepared for
restoration (as well as an attempt at relocation of the individual plant) and seeds of the plant
shall be collected. The plan shall include at a minimum (a) the location of where the plant
shall be seeded or replanted, with preference for on-site replacement such as over the
pipeline route; (b) the plant species and seeding rate; (c) a schematic depicting the
replanting or seeding area; (d) the planting schedule; (e) a description of the irrigation
methodology; (f) measures to control exotic vegetation on-site; (g) specific success criteria;
(h) a detailed monitoring program; (i) contingency measures should the success criteria not
be met; and (j) identification of the party responsible for meeting the success criteria and
providing for conservation of the mitigation site in perpetuity.

Tanks and Pipeline. The 250,000 gallon tank would be associated with the lift pump station, as
previously discussed. The 1.5 million gallon tank would be located at a high point along Gill Station
Coso Road within CLNAWS. There is some potential for presence of rare plants in this area.
Mitigation measure Biology-8 would be implemented prior to and during construction to reduce
impacts to less than significant levels.
Pipeline. All sensitive plant species listed in Table 3.4-1 have potential for occurring along the
pipeline route. Mitigation measure Biology-8 would reduce potential impacts to any rare plant
species from project construction to less than significant levels.
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Sensitive Invertebrate Species
Wells. Lift Pump Station, and Substation and Associated Facilities. San Emigdio blue butterfly
is not likely to occur on the Hay Ranch parcel because four winged salt-bush would not occur
there. Construction of these components would not impact San Emigdio blue butterfly.
Tanks and Pipeline. The San Emigdio blue butterfly could occur in the eastern portion of the
project area. Most winged invertebrates occupying the site, including adult San Emigdio blue
butterflies, would probably flee the area during construction activities. However, an indeterminable
number of eggs and flightless invertebrates could be lost during ground-disturbing activities at the
project site. An unknown amount of foraging, breeding, and wintering habitat could also be lost.
These impacts could be significant. The host plant for the San Emigdio blue butterfly, four-winged
saltbush, occurs in very low numbers in the project area. The project may affect some host plants,
but implementation of mitigation measure Biology-8 includes avoidance of four-winged saltbush or
reseeding if it cannot be avoided. Implementation of this measure would reduce impacts to San
Emigdio blue butterfly from construction to less than significant levels.
Sensitive Reptilian Species
Wells, Lift Pump Station, and Substation and Associated Facilities. No sensitive reptilian
species would be found on the Hay Ranch property because it lacks habitat for these species.
Construction of these project components would not impact sensitive reptilian species.
Tanks and Pipeline. Sensitive reptilian species that can occur along the pipeline route and in the
area of the 1.5 million gallon tank include chuckwalla and rosy boa. These species are not
protected under the California or Federal Endangered Species Acts. Chuckwallas and rosy boas
are generally found in rocky sloped areas, as found in the eastern portion of the pipeline route.
Animals could be injured or die by being trapped underground in burrows or crushed by project
equipment. There would be some permanent habitat loss (for the portion of above ground pipeline
just north of the CLNAWS boundary and for the 1.5 million gallon water storage tank), and
temporary habitat loss.
Sensitive reptilian species would benefit from mitigation measures proposed for desert tortoises.
Implementation of measures Biology-2 through Biology-6 would reduce impacts to rosy boas and
chuckwallas to less than significant levels during construction of the project pipeline and high point
tank.
Sensitive Mammalian Species
Wells, Lift Pump Station, and Substation and Associated Facilities. Sensitive mammalian
species that could be found on the Hay Ranch parcel include the American badger. American
badgers are common in the project area but are listed as a state species of concern. American
badgers could be impacted by project construction equipment. Equipment could injure or kill
individuals in their burrows. Since all other mammalian species are fairly common and wideranging, not state or federally listed, and since similar, suitable habitat occurs over large areas on
adjacent parcels, project construction impacts to this species would be less than significant.
American badgers would benefit from mitigation measures proposed to protect desert tortoise
(Biology-2 through Biology-6).
Tanks and Pipeline. Townsend’s bat and pallid bat may be found along the proposed pipeline
route and near the site of the high point tank. Bats may be found in rocky outcrops, particularly
along the eastern portion of the project pipeline. Project construction would largely occur to the
south of Gill Station Coso Road in the eastern extent of the road, away from rocky outcrops.
Construction noise could disturb bats; however, though suitable rock crevices appear to be limited
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along Gill Station Coso Road, neither bat species is restricted to crevice roosting. Therefore,
impacts to potential roosting sites or to bats during construction are not expected to be significant.
American badgers may also be found along the pipeline route; however, impacts to badgers are
expected to be less than significant since the species is common and occurs over a large area on
adjacent land. American badgers are common in the project area but are listed as a state species
of concern. American badgers could be impacted by project construction equipment. Equipment
could injure or kill individuals in their burrows. Project construction impacts to this species would
be less than significant because this species is fairly common and wide-ranging, not state or
federally listed, and similar, suitable habitat occurs over large areas on adjacent parcels. American
badgers would benefit from mitigation measures proposed to protect desert tortoise (Biology-2
through Biology-6).
Sensitive Avian Species
Construction of all project components would have a temporary impact on birds of prey through
removal of foraging habitat from potential breeding and wintering territories of individuals. Breeding
species include three special status species: northern harrier, golden eagle, and prairie falcon;
wintering species include one special status species: ferruginous hawk. Temporary habitat loss of
59.5 acres for all species is not expected to be significant, since large areas of similar, suitable
foraging habitat occur in adjacent areas.
Project construction would not remove nesting areas or sites and would not impact trees or cliffs
where birds of prey could be nesting. Construction noise would be limited to the active construction
sites. Since raptor nesting is not expected to occur near the project right-of-way, and noise
associated with trucks and operations at CLNAWS currently exists, raptors would not be
significantly impacted.
Most other birds occupying the site would probably flee the area during construction. If grounddisturbing activities occur during the breeding season, bird nests and their contents may be
destroyed. Nesting species include three special status species: Costa’s hummingbird,
Loggerhead shrike, and Le Conte’s thrasher. Impacts would not be significant because most of the
birds that occur on the project site are fairly common and similar, suitable habitat occurs over large
areas on adjacent parcels to project construction.
Ground nesting birds, including the burrowing owl and horned lark, could occur across the project
area. Any burrowing owls occupying burrows within the project site may become trapped in
underground burrows and be injured or die during construction activities. If ground-disturbing
activities occur during the breeding season, then owl nests and their contents may be destroyed.
Ground nesting birds are protected by the Migratory Bird Treaty Act of 1918 and by the CDFG
Code. Impacts to these species would be significant.
The following mitigation measure would be implemented to minimize construction impacts to
ground nesting birds to less than significant levels.
Biology-9: Thirty days prior to ground-disturbing activities, the site and adjacent areas
within a 500 foot buffer zone would be surveyed for burrowing owls and other groundnesting avian species such as horned lark. Occupied burrows and nests would be avoided
during construction. No disturbance would occur within 150 feet of occupied burrows or
nests during the nonbreeding season or within 250 feet during the breeding season.
Avoidance also requires that a minimum of 6.5 acres of foraging habitat be preserved
contiguous with the occupied burrow sites for each pair of breeding Burrowing Owls (with or
without dependent young) or single unpaired resident owl. If, during the nonbreeding
season, occupied burrows are unavoidable, burrowing owls in burrows on site and within a
150 foot buffer zone would be passively relocated by a qualified biologist to natural or
artificial burrows that are beyond 150 feet from the impact zone and that are contiguous to a
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minimum of 6.5 acres of foraging habitat for each relocated pair or single bird, following
standardized CDFG protocols (CDFG 1995). If they are found during the breeding season,
construction would cease until it has been determined by a qualified biologist that the young
have fledged and are feeding independent of their parents, at which time the owls would be
relocated.

The majority of disturbance (53 out of 59.5 acres) would be for buried pipeline construction. The
pipeline would be buried except for about 500 feet. The area above the pipeline would be restored
and reseeded after construction, which would return habitat for ground nesting species. Impacts
would be less than significant.
Operation and Maintenance
Operations and maintenance would have some potential to impact listed species. Impacts would
primarily be related to permanent loss of about 6 acres of habitat.
Desert Tortoise and Mohave Ground Squirrel. Impacts to desert tortoise and Mohave ground
squirrel from operation and maintenance is largely limited to the permanent loss of about 6 acres
of habitat. This loss would be covered under the mitigation plan that was developed for the
development of the Coso KGRA in 1988, which covered approximately 2,100 acres, including the
disturbance area of this project (BLM 1988). The mitigation plan is still in effect and all provisions
of that plan are included here by reference. The permanent removal of 6 acres of Mohave ground
squirrel habitat for this project would be fully compensated by the acreage set aside from the 1988
mitigation plan. The project acreage would be deducted from the total account. Impacts would then
be considered less than significant. Impacts to permanent loss of desert tortoise habitat would
comply with the West Mojave Plan and the CLNAWS CLUMP and CLNAWS Desert Tortoise
Management Plan (as discussed under Potential Impact 3.4-3), which would reduce impacts to
less than significant levels.
Maintenance of project components, particularly the pipeline segment, could include additional
ground disturbance (such as if a section of pipeline needed to be excavated for repair or
replacement). Mitigation measures Biology-2 through Biology-6 would be implemented for any
maintenance that required ground disturbance to minimize impacts to desert tortoise and Mohave
ground squirrel to less than significant levels.
Sensitive Plant Species. Sensitive plants would not be impacted by project operations.
Operations would include some inspections and periodic visits to the components on the Hay
Ranch site. No additional ground disturbance would occur during operations that could impact
sensitive plants. Maintenance could include periodic pipeline draining for repair. The pipeline
would be back-drained into the tanks and/or wells/injection system and then residual water would
be pumped out of the pipeline through the 18 air-release valve locations. Only small volumes of
water would be pumped out of vaults. Water would be released in the direction of natural drainage
and would not cause scour or damage to vegetation or sensitive plants.
Over the life of the project, sections of the pipeline may need to be excavated for repair.
Excavation would likely be limited and localized to the damaged section or the section requiring
repairs. Rare plants could occur in the areas where excavation could be needed, although it is
unlikely. Excavation could damage or destroy the individual plants. Mitigation measure Biology-7
would be implemented prior to any excavation to minimize any impacts to special status plant
species that could occur in the area of repair. Methods similar to those used for construction would
be implemented (i.e. top soil would be stockpiled and reapplied after excavation, and the area
would be reseeded with a native seed mix). Impacts to rare plants would be less than significant.
Sensitive Invertebrate Species. San Emigdio blue butterfly may rarely be found in some areas
along the pipeline route. Operations and maintenance would not impact this species. Maintenance
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could include some inspections of the project pipeline, periodic draining, and in rare instances, reexcavation for repair. Inspections and draining would not impact the species as individuals would
scatter in the presence of workers. Mitigation measure Biology-7 would be implemented in the
circumstance of re-excavation to minimize potential impacts to less than significant levels.
Sensitive Reptilian Species. Sensitive reptilian species, including rosy boa and chuckwalla, are
not expected to be significantly impacted by project operations and maintenance. Sensitive
reptilian species may only be found along the pipeline route and potentially near the high point
tank. The pipeline route would be reestablished with vegetation a few seasons after construction,
thereby restoring habitat for the species. Maintenance could impact a few individuals if it required
excavation of the pipeline in the areas where these species could be found; however, this is
unlikely. Implementation of mitigation measures Biology-2 through -6 for desert tortoise would
minimize effects to reptilian species to less than significant levels.
Sensitive Mammalian Species. Operations would not impact sensitive mammalian species. Bats
would not be impacted since the pipeline would be mostly underground in areas where bats could
occur. Pipeline maintenance could include excavation of sections of pipeline; however, impacts to
bats would not be expected because both bat species are restricted to crevice roosting and
suitable rock crevices appear to be limited along Gill Station Coso Road.
Badgers are common in the project area and would not be impacted by project operation and
maintenance. Excavation for pipeline repair has some potential to impact badgers; however,
mitigation for desert tortoise (Biology-2 through Biology-6) would benefit the badger and further
reduce effects to less than significant levels.
Sensitive Avian Species. Sensitive avian species would not be impacted by project operation.
The high point tank could serve as a roosting perch for raptors; however, this would not harm
raptors. Noise during maintenance may cause birds to disperse from the area, but there is
adequate comparable habitat in the region for foraging. Burrowing owls and other ground nesting
species could be impacted during maintenance if sections of the pipeline needed to be excavated.
Excavation would be limited to the area needing repair and it is unlikely that nesting birds would
occur in that area. Mitigation measure Biology-8 would be implemented to minimize impacts to
ground nesting avian species to less than significant levels.
Decommissioning
Decommissioning would include removal of project components and abandonment of the pipeline
in-place. Areas would be reseeded with a native seed mix after component removal on public
lands. Decommissioning would increase the amount of vegetation in the area and would have a
positive impact on special status species.

Potential Impact 3.4-3: The potential to conflict with any policies or ordinances
protecting biological resources, including HCPs, National Conservation Plans, or
general plan policies and ordinances
Inyo County General Plan
Inyo County General Plan includes several policies aimed at protecting biological resources.
These policies include reviewing development proposals for impacts to special-status species and
including mitigation where species or sensitive habitats could be impacted; preserving riparian and
wetland areas; preserving existing wildlife corridors where appropriate; and avoiding activities that
would promote the spread of noxious weeds.
Project construction on the Hay Ranch property would occur in the area under jurisdiction of Inyo
County. The General Plan requires mitigation for projects that could impact sensitive species and
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measures to minimize the spread of invasive species. Several mitigation measures have been
proposed to minimize impacts to special-status species, including desert tortoise and Mohave
ground squirrel. Project construction on the Hay Ranch parcel is localized to an area
encompassing about 9 acres. Hay Ranch was previously cultivated for alfalfa and has naturally
revegetated over the last 15+ years. Some invasive species already occur on the project site and
could be spread by project activities. Mitigation measure Biology-1 would minimize impacts
associated with the spread of invasive species to less than significant levels. Project construction
would comply with the Inyo County General Plan.
CLNAWS Desert Tortoise Management Plan
The Recovery Plan for the Desert Tortoise (Mojave Population) is a recovery plan issued by
USFWS in 1994. The Mojave population of the desert tortoise (an administrative designation for
animals living north and west of the Colorado River) was listed as threatened on April 2, 1990. The
purpose of the recovery plan is to delist the species. The plan includes identification of Desert
Wildlife Management Areas and implementation of reserve level protection within each
management area.
In 1992, CLNAWS worked with the USFWS to create a programmatic Biological Opinion (BO) that
would allow CLNAWS limited authority to construct facilities and conduct military operations in
tortoise habitat (US Navy 2004). Under this Opinion, which was signed December 3, 1992 and
reissued in 1995, a Desert Tortoise Management Area encompassing approximately 200,000
acres was created. The BO authorized the implementation of the CLNAWS Desert Tortoise
Management Plan, which allowed for the “take” of 2 tortoises annually by direct mortality, 10
tortoises per year in the form of harassment, and up to 40 tortoises by direct mortality over the
term of the BO. As of 2004, only four animals had been affected by CLNAWS operations--three
tortoises were moved and relocated and one tortoise was injured by a vehicle (US Navy 2004).
CLNAWS continues to implement the Desert Tortoise Management Plan within the terms and
conditions of the BO. Under the terms of the BO, once the take by mortality limit of 40 animals is
reached, the CLNAWS will re-initiate a Section 7 consultation to address the ongoing management
of CLNAWS operations Station-wide.
The Desert Tortoise Management Plan includes requirements for work in desert tortoise habitat on
the base. Surveys must be conducted for all projects within potential desert tortoise habitat, and
personnel working in or near tortoise habitats must be briefed regarding operational procedures to
avoid harming desert tortoise and to minimize loss of their habitat. Project-specific “reasonable and
prudent measures” are routinely implemented such that potential for take of desert tortoise is
minimized, typically without mission conflicts. These impact minimization measures include
education programs, implementing existing operating procedures for activities in the Desert
Tortoise Management Area, clearly marking project area boundaries, relocating at-risk animals
found within project boundaries, minimizing predation risks, and managing the Desert Tortoise
Management Area in accordance with the terms of the BO (U.S. Navy 2004).
A portion of the proposed project falls within CLNAWS and is therefore subject to the CLNAWS
Desert Tortoise Management Plan (which follows under the Desert Tortoise Recovery Plan).
Several mitigation measures (Biology-2 through Biology-6) have been proposed for the protection
of desert tortoise. Mitigation includes worker training, surveys of the species, monitors on the
project site during construction, and clear demarcation of the project work boundaries. These
measures could still result in some take of desert tortoise; however, take on federal land is covered
under the Desert Tortoise Management Plan on CLNAWS lands. Impacts from all activities on
CLNAWS are compensated for through the Desert Tortoise Wildlife Management Area on the
southern portion of CLNAWS. Project activities would be consistent with the CLNAWS Desert
Tortoise Management Plan for proposed activities on CLNAWS lands.
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West Mojave Plan
Other plans and policies relevant to the proposed project include the West Mojave Plan, which was
finalized in January 2005 and the Biological Opinion finalized in December 2007. The West Mojave
Plan is a habitat conservation plan and federal land use plan amendment that presents a
comprehensive strategy to conserve and protect the desert tortoise, the Mohave ground squirrel
and approximately 100 other sensitive plants and animals and the natural communities. The plan
also provides a streamlined program for complying with the requirements of the California and
Federal Endangered Species Acts. The plan is applicable to the private and BLM-managed areas
of the proposed project.
The plan includes support for the implementation of the Desert Tortoise Recovery Plan (USFWS
1992) (including establishing more management areas) and a Mohave ground squirrel
conservation area that would include part of the Superior-Cronese Tortoise Desert Wildlife
Management Area. The plan calls for 1,726,712 acres to be included in the conservation area. The
plan also includes provisions for determining compensation mitigation including a mitigation fee for
habitat disturbed within the West Mojave planning area. The BLM portion of the project falls within
the West Mojave planning area. The compensation ratio along the project area that falls within
BLM-managed land is 5:1 (pay a fee of five times the average value of an acre of land within the
habitat conservation area). The mitigation fee would be applicable to development and/or loss of
habitat and would be considered to be the complete compensation for loss of habitat. On BLM
lands, the mitigation fee applies to all new land disturbing projects subject to federal permits, and
is collected by the BLM at the time of permit issuance. The mitigation fee is not additive where
multiple species exist on site or where conservation areas for species overlap.
The BLM is currently preparing a Biological Assessment pursuant to NEPA for construction of the
project pipeline on BLM lands. Part of the process includes consultation with the USFWS under
Section 7 of the Endangered Species Act and in accordance with the West Mojave Plan for
impacts to several species. The applicant would be subject to the terms of permits granted by the
BLM and the County of Inyo, which would include compliance with the West Mojave Plan. Project
construction, operation, and decommissioning would not be in conflict or prevent the
implementation of the West Mojave Plan.
Coso Grazing Exclosure Mohave Ground Squirrel Monitoring and Mitigation Program
A comprehensive plan to mitigate effects to Mohave ground squirrel (Spermophilus mohavensis)
from geothermal development activities in the Coso KGRA was established in 1988 (Leitner and
Leitner 1988). The goal of the mitigation program was elimination of grazing pressure by cattle on
the food source for the Mohave ground squirrel. Cattle can adversely affect the ground squirrels
directly by competing for the limited forage or indirectly by trampling ground squirrel burrows and
reducing shrub cover necessary for ground squirrel thermoregulation and protection from
predators. The goals of the Mohave ground squirrel mitigation plan were to:
1)

Improve the quality of remaining habitat for the Mohave ground squirrel within the
geothermal development area

2)

Evaluate the effectiveness of the habitat improvement program; and

3)

Develop information about habitat requirements that may be used to more clearly define
the relationship between the Mohave ground squirrel and livestock.

This plan was approved by the Navy, BLM, CDFG, and the California Energy Commission. The
program was successfully implemented and the latest monitoring report was produced in 2007
(Leitner and Leitner 2007).
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Potential Impact 3.4-4: The potential to have a substantial indirect adverse effect on
general vegetation and sensitive habitats, including wetlands and riparian areas in
the Rose Valley
Overview of Impacts
Construction of the proposed project would not adversely impact sensitive habitats. Construction
impacts are limited to ground disturbance in the area of the proposed project and would not have
indirect impacts to off-site habitat or vegetation.
Operation has the potential to impact vegetation and sensitive communities in Rose Valley that are
dependent on the groundwater table. Wetlands and riparian vegetation at Little Lake Ranch could
be impacted by drawdown of groundwater that supplies the surface water flows at the lake.
Impacts would not occur right away, but would occur over time; adverse effects would be
significant. Mitigation is closely tied to hydrologic monitoring and mitigation. A monitoring program
would be implemented that includes trigger points for implementing mitigation to prevent significant
effects to water levels and impacts to habitats at Little Lake. With implementation of mitigation,
impacts to the habitat at Little Lake would be less than significant.
Construction Impacts
Project construction would not have an indirect adverse impact on any sensitive habitats, including
wetlands and riparian areas. There are no wetlands or riparian areas within the proposed project
construction area. Construction would be local and would not impact Portuguese Bench (located 2
miles southwest of the project area) or Little Lake Ranch (located about 9 miles south of the
project area). Construction would last about 110 days and would not have any direct or indirect
impacts on sensitive habitats.
Operation and Maintenance
Operation of the proposed project involves groundwater pumping that has the potential to lower
the groundwater table throughout the valley, with the greatest decreases in water table level
closest to the Hay Ranch property. Vegetation in the valley generally consists of scrub dominated
communities. This type of vegetation is drought-resistant and thrives in well-drained soils. Drought
evasive species/groundwater-dependent species are limited to areas of springs and seeps and the
Little Lake area within the Rose Valley.
Groundwater pumping has been prevalent for many years in the Owens Valley, north of the
proposed project. Effects to general vegetation from groundwater pumping by LADWP have been
studied for years. Groundwater pumping impacts to vegetation in Inyo County have historically
included a reduction in vegetation cover and a change in vegetation species and composition.
Effects to vegetation from groundwater pumping have been proven to be most adverse closer to
an actively pumped wellfield.
Studies in the Owens Valley (Groeneveld 1991; Danskin 1998; LADWP 2007) show that
groundwater pumping in the Valley has significantly changed the vegetation cover and composition
in the Valley. Vegetation cover has thinned to account for losses in soil moisture and native
grasses relying on shallow groundwater (3 to 5 feet) have died and given way to drought-tolerant
shrubs that can survive with groundwater levels at greater than 12 feet below the surface
(Groeneveld 1991).
Although Owens Valley and Rose Valley contain separate groundwater basins, their adjacent
locations, identical climates, and similar vegetation types allow for comparison. The Water
Agreement between Inyo County and the LADWP (Inyo County and LADWP 1991) defines five
classification areas for the purposes of management of water, vegetation, etc.:
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a) TYPE A CLASSIFICATION. This classification is comprised of vegetation communities
with evapotranspiration approximately equal to average annual precipitation.
b) TYPE B CLASSIFICATION. This classification is comprised of scrub dominated
communities, including rabbitbrush and Nevada saltbush communities, with
evapotranspiration greater than precipitation.
c) TYPE C CLASSIFICATION. This classification is comprised of grasslands/meadow
vegetation communities with evapotranspiration greater than precipitation. The
communities comprising this classification exist because of high groundwater conditions,
natural surface water drainage, and/or surface water management practices in the area,
(e.g. conveyance facilities, wet year water spreading).
d) TYPE D CLASSIFICATION. This classification is comprised of riparian/marshland
vegetation communities with evapotranspiration greater than precipitation. The
communities comprising this classification exist because of high groundwater conditions,
natural surface water drainage, and/or surface water management practices in the area,
(e.g. conveyance facilities, wet year water spreading).
e) TYPE E CLASSIFICATION. This classification is comprised of areas where water is
provided to City-owned lands for alfalfa production, pasture, recreation uses, wildlife
habitats, livestock, and enhancement/mitigation projects.

Type A vegetation is not affected by groundwater pumping, as it is reliant on precipitation. Types
B, C, and D are all affected by groundwater pumping. The Agreement states that “It is recognized
that a change in vegetation from one of these communities [Type B, C, or D] to another, as long as
the change is not to a community that would fall outside the same classification [Type B, C, or D]
will not be considered significant.” Typical upland vegetation in the Rose Valley could generally be
considered Type A and some Type B. Type C and D are found near Little Lake.
Type A species are drought tolerant, while the remaining types are drought evasive.
Drought Tolerant Species. Much of the vegetation in the Rose Valley is comprised of drought
tolerant species. Common species include shadscale; (Atriplex confertifolia), Nevada ephedra;
(Ephedra nevadensis), and California buckwheat; (Eriogonum fasciculatum ). At the northern end
of the valley there are large stands of blackbrush; (Coleogyne ramosissima) as well as such Great
Basin species sagebrush; (Artemisia tridentata), and bitterbrush; (Purshia tridentata), creosote
bush; (Larrea tridentata), and burro bush; (Ambrosia dumosa). In arid environments water is often
a limiting factor for plant growth. Drought tolerant plants have developed strategies to maximize
their efficiency in use of water. This allows them to thrive in areas where moisture is not adequate
for most species to survive at all. Alluvial fans and slopes of desert mountains are characteristic
landforms for drought tolerant species. Some local examples are shadscale and creosote bush.
The groundwater table could be lowered as much as 30 to 35 feet in the areas closest to the Hay
Ranch parcel without mitigation measure Hydrology-1 through Hydrology-4, and less with
implementation of this mitigation (reduced pumping rates and duration). However, the groundwater
levels in Rose Valley already range from 140 to 240 feet below ground surface (bgs) in the north
and central parts of the Valley to approximately 40 feet bgs near the south end of the Valley. The
low groundwater table in the area supports only drought tolerant species and further drawdown of
the water table should not impact existing vegetation throughout most of the valley.
Drought Evasive Species. Areas where vegetation is dependent on groundwater (where drought
evasive species are found) are limited to Portuguese Bench, Rose Spring, and the Little Lake
area. Drought evasive plants have developed strategies to maximize growth in areas where a
reliable supply of water is available. They out-compete drought tolerant species where water is
abundant but don't occur at all where it is not and so evade drought entirely. They typically occur
along rivers and streams and in areas where groundwater is close to the surface. In the Rose
Valley, drought evasive plants are generally found in the vicinity of springs and seeps, such as on
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Portuguese Bench and at Little Lake. Groundwater-dependent vegetation describes vegetation
composed of drought evasive species. Management of groundwater-dependent vegetation is very
important as these species are most vulnerable to water table drawdowns caused by groundwater
pumping.
Groundwater withdrawal and transfer from the Rose Valley basin to the Coso basin would result in
groundwater drawdown in the Rose Valley that would increase with time. Lowered groundwater
levels could have indirect adverse effects on any riparian vegetation, wetland communities, or
open water habitat that is dependent on surface flows sourced by groundwater, as well as the
wildlife supported by these habitats.
Portuguese Bench - Some concern has also been raised that artesian springs supporting
cottonwoods, willows, and other water dependent vegetation could be impacted at Portuguese
Bench. Vegetation at Portuguese Bench was assessed at the same time that hydrologic studies
were performed. The hydrologic studies showed that the artesian springs at Portuguese Bench are
not hydrologically dependent on water in the Rose Valley. The springs associated with Portuguese
Bench are located at much higher elevations than the groundwater table in the Rose Valley
aquifer. Pumping tests did not show impacts to the siphon wells at Portuguese Bench (see
Appendix C1). The artesian flows are believed to be sourced from water coming off of the Sierra
Nevada and perching along the normal fault that forms Portuguese Bench. The artesian flows are
independent of groundwater available in the valley. The project would have no impacts on riparian
or wetland vegetation along Portuguese Bench.
Rose Spring - Rose Spring, located approximately 2 miles north of the Hay Ranch property at an
elevation (3,580 ft above mean sea level), approximately 300 ft above the groundwater table in the
aquifer, is unlikely to be impacted by the proposed project. Rose spring consists of an area of
about 5,400 square feet of willows and no surface water. 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 would be impacted
by pumping at Hay Ranch. Rose spring includes limited vegetation and habitat. No impacts from
the proposed project on water dependent vegetation at Rose Spring are expected.
Little Lake - Groundwater withdrawal at Hay Ranch has the potential to reduce the groundwater
flow to the Little Lake area and to affect the sensitive riparian and wetland vegetation around Little
Lake, located approximately 9 miles south of the project area. Little Lake Ranch is a 1,200 acre
recreational preserve that is privately owned and managed by Little Lake Ranch, Inc. The property
includes the 90-acre Little Lake and five other ponds that provide wetland habitat. Little Lake is a
manipulated perennial lake and has been part of a Habitat Restoration and Improvement project
that began in 2000. The water in the lake is sourced through natural springs as well as through
siphon wells on the property. The primary source of water for the lake is groundwater. The water
levels in the lake and surrounding areas are manipulated by ranch staff through a weir on the main
lake. The weir provides discharge flows that support the surrounding ponds, riparian habitat, and
wetland habitat. The ranch supports duck populations as well as habitat for several special status
plant and animal species, as listed on Table 3.4-3. Vegetative communities in the Little Lake area
are shown in Figure 3.4-3.
Wetland vegetation and habitat restoration efforts could be impacted if the project caused a
significant reduction in water that flows into Little Lake, the ponds, and the springs. Refer to
Section 3.2 Hydrology and Water Quality for a complete discussion of surface and groundwater
hydrology at Little Lake. Groundwater inflowing into Little Lake would be significantly reduced if the
project were implemented as proposed (pumping 4,839 ac-ft/yr for 30 years). Declining
groundwater levels and groundwater inflow could affect the habitat, plant and wildlife species, and
restoration efforts.
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Mitigation measures Hydrology-3 and Hydrology-4 require groundwater monitoring throughout the
Rose Valley, and reduction or cessation of pumping if trigger levels are reached, to prevent Little
Lake from ever experiencing a greater than 10% reduction in flows into the lakes, ponds, and
wetlands. For further discussion of these hydrologic significance criteria, refer to section 3.2
Hydrology and Water Quality. Little Lake normally experiences seasonal fluctuation in its surface
area and volume and can also be manipulated to significantly change its surface area and volume.
Wetland and riparian species surrounding the lake are closely associated with the lake margin and
fluctuate with the lake (refer to Figure 3.4-3). Their root zones are likely inundated by lateral
migration of water from the surface waters. Plants located adjacent to the lake, but away from the
wetted margin, are largely upland facultative plants (saltbrush) and rabbit brush, which are nonwetland plants. Saltbrush, the most xeric of meadow species, is adapted to dry habitat and would
not be impacted by a 10% decrease in water inflow into the lake or a slight reduction in
groundwater level in the area (not more than 0.3 feet). Even with a small reduction in lake
area/volume (less than 10%), the area supporting riparian habitat would likely maintain the same
width but would move with the open water margin. Habitat creation and restoration has been
manipulated by adjusting the weir on Little Lake. Damming of water in the lake increases the
surrounding recharge to the groundwater table through vertical and lateral migration of water. This
expansion and contraction of the lake margin habitat currently occurs with manipulation of the weir
and seasonal drying back of the lake.
The lower ponds and the area south of Little Lake are fed by seasonal discharge over the weir of
the lake and are fed by springs and the siphon well. At least 75% of the lower habitat is maintained
by the siphon well and springs. Maintaining flows into Little Lake at least 90% of their current
average flow rates would keep flows largely within the range of variation currently experienced.
Flows from the siphon and springs would not cease and the rate of flow would be at least directly
proportional to the decrease in flow into the lake (i.e. not more than 10%). The wetland area
between the south end of the lake and Coso Spring likely thrives on shallow groundwater in
addition to the water discharge over the weir of the lake; however, there is currently considerable
variation in the groundwater table and availability of water flowing over the weir. The defined
trigger levels allow for, at most, 0.3 feet of groundwater drawdown at the north end of the lake.
This would translate to an even smaller drawdown at the lower end of the property due to further
down-gradient slopes and greater distance from Hay Ranch. The groundwater table downstream
of Little Lake is also buffered by the water in the lake and groundwater table drawdown would
likely be less than 0.3 feet, which is within the groundwater table level variation that the area
currently experiences. Wetland plants are also known to grow deeper roots (within ½ a foot) to
reach saturated soils. Therefore, wetland plants and riparian habitat are not expected to be
significantly impacted with implementation of mitigation defined in Section 3.2 Hydrology and
Water Quality.
The project may result in cessation of flows over the weir for slightly longer periods of time than
are currently experienced; however, the timeframe of reduced flows should remain within the
range currently experienced except for in the worst draught conditions (i.e. if the cessation of flows
is currently for 2.5 to 4 months, the cessation of flows would still remain largely within this same
range, albeit on the longer end with the mitigated proposed project). Plants have adapted to
variation in water supply and should not be significantly impacted by the proposed project as long
as the project does not reduce inflow by more than 10%. During winter and spring, flows will still
increase along with the groundwater table, ameliorating the drier seasonal conditions.
With implementation of mitigation, some impacts may still occur to wetland vegetation and habitat
at Little Lake Ranch, but impacts would be less than significant because they would not result in a
change in habitat type or a significant loss of habitat. No other aspects of project operation and
maintenance besides groundwater pumping would have indirect impacts on water dependent
habitats in the Rose Valley.
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Decommissioning
Decommissioning would include removal of project components and abandonment of the pipeline
in-place. Groundwater pumping for the proposed project would cease, which would also cease
potential impacts to wetlands and riparian areas in the Rose Valley. Decommissioning would not
have an adverse impact on sensitive habitats
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3.5.1 ENVIRONMENTAL SETTING
Overview
Cultural resources are defined as buildings, sites, structures, or objects that may have historical,
architectural, archaeological, cultural, or scientific importance (Inyo County 2000). Inyo County has
a long history of human habitation and is therefore rich in cultural resources. These resources
demonstrate the broad range of ethnic and cultural groups that have played a part in the social,
political, and economic history of the region (Inyo County 2000).

Prehistoric Background
Overview
Prehistory is the study of human cultures before the advent or development of written records. This
period varies by geographic location. The end of the prehistoric period is generally marked by the
coming of Euroamericans in the early 1800s in the western United States (Inyo County 2000).
The project area (Coso area and Rose Valley) is believed to have been inhabited from about
12,000 years ago (Drews and Elston 1983). Aboriginal use of the area centered on hunting,
gathering, and tool production. The cultural history framework developed by Bettinger and Taylor
(1974) is used by archaeologists working in the Coso and Rose Valley region along the
northwestern edge of the Mojave Desert and in the nearby Owens Valley. Bettinger and Taylor’s
(1974) chronology includes, from early to late:
•

A Paleoindian Period

•

The Little Lake Period

•

The Newberry Period

•

The Haiwee Period

•

The Marana Periods

Paleoindian Period
Basgall (1993) has suggested that Paleoindian assemblages are indicative of highly mobile
settlement systems, and tools are typically abandoned after being fully exhausted. As a result,
discard patterns contribute to the considerable variability in size and shape of points in the region.
Part of this variation may be due to use-trajectories associated with the different ecological zones
and to patterns of raw material use (Basgall 1993). Though the chronology of Paleoindian
occupation in the region is far from resolved, most scholars consider that such assemblages date
to the late Pleistocene and terminate near 8000 before present (B.P.) with the appearance of Fish
Slough Side-notched, Little Lake, and Pinto series point forms (Basgall 2001).
Little Lake Period
Bettinger and Taylor (1974) began their chronological sequence with the Little Lake period, which
they assigned a date of 5950-3150 B.P. Assemblages of the Little Lake period reflect a
residentially mobile settlement pattern, including similar frequencies of formed and simple flake
tools, associated with robust frequencies of milling equipment. Settlement patterns are more
regularized during this time period, and favorable localities were frequently re-occupied (Basgall
1999).
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The Newberry Period
The Newberry period is generally considered to date between 3150 and 1350 B.P. (Bettinger and
Taylor 1974; Basgall and McGuire 1988). It is characterized by large dart-sized projectile point
forms such as the Elko notched series, Humboldt concave base, and Gypsum contracting stem.
The Gypsum series generally has a more southerly distribution. The Newberry period is
characterized by a dramatic change in the way populations were organizing themselves across the
landscape and exploiting resources. Careful attention was paid to ensuring that flaked stone tools
were reliable and maintainable, and flake tool use appears to have been based on a biface
technology. Subsistence remains reflect dependence on a range of faunal and floral resources
indicated by a well developed processing assemblage dominated by milling stones and
handstones.
High mobility is reflected in the common use of extra local materials (Basgall 2001). However,
mobility likely differed fundamentally from the earlier residentially mobile groups of the Little Lake
and Paleoindian periods. Newberry occupations tend to be associated with a wide variety of
specialized campsites, in addition to large midden accumulations and more elaborate living spaces
(Basgall and McGuire 1988 ; Delacorte 1999 ; Delacorte et al. 1995 ). Greater use of obsidian from
the Coso obsidian source appears to have begun during this period and became very extensive
during the late Newberry period (Gilreath and Hildebrandt 1997).
The Haiwee Period
The Haiwee period begins at 1350 B.P. and lasts until 650 B.P. (Bettinger and Taylor 1974) during
which time bow and arrow technology is considered to have begun (Lanning 1963). Rose Spring
and Eastgate series point forms typify this time period and are associated with a flaked stone
assemblage dominated by simple flake tools and ground and battered stone tools. Delacorte
(1999) has suggested that the high degree of assemblage uniformity during the Haiwee period in
Owens Valley is the result of a shift from the curated tool kit of the Newberry period to one that
reflects situational needs. The use of brown ware ceramics and a wide range of beads (mostly
Olivella) are also new aspects of the material culture (Bettinger 1989, 1991). The widespread
occurrence of marine shellfish beads has been interpreted as evidence of a trans-Sierran
exchange network in which the shells (in various stages of manufacture) were traded for obsidian
(Bettinger 1982, 1983). Beads may have been used as prestige items and/or a form of currency
that facilitated long-term trading patterns that included foodstuffs (Delacorte 1999).
There are notable differences between the Newberry and Haiwee periods in terms of land use and
resource intensification that encompassed a wide range of habitats (Basgall 1987; Basgall and
Giambastiani 1995; Delacorte and McGuire 1993). Large, semi-permanent, seasonal ‘village’
locations from alpine to valley floor environments became the focal point of settlement, while the
use of specialized, temporary hunting camps appears to be replaced by piñon camps (Delacorte
1990 ). Delacorte (1990) suggests that hunting still played an economically significant role during
the Haiwee period but it became embedded in a system that intensified the use of a number of
lower ranked resources including acorns and freshwater shellfish (Basgall 2001). This is reflected
in the proliferation of traditional milling technologies (milling stones and handstands), and the
addition of mortars and pestles more suitable to processing of pulpy materials such as acorns,
roots/tubers, and even small animals. The use of the Coso obsidian source appears to decline,
based on the reduced number Haiwee period locations documented in the Coso region (Gilreath
and Hildebrandt 1997).
The Marana Period
The Marana period begins at 650 B.P. and continues until European contact in the greater Owens
Valley area (Bettinger and Taylor 1974). Cottonwood Triangular and Desert Side-notched series
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points and increased use of pottery characterize Marana period artifact assemblages (Riddell
1951, 1958). Resource intensification that began during the Haiwee period increases, as do
settlements tethered to seasonal differences in resource availability and the use of food caches
(Bettinger 1989, 1991). Local production and trade of Coso obsidian appears to decline greatly
during this period (Gilreath and Hildebrandt 1997). It is probable that some patterns of settlement
and subsistence documented by Steward (1938a, 1938b) among post-contact Paiute had their
origins in the Marana period (Thomas 1982).

Ethnography
Overview
The ethnographic period is that period following the arrival of Anglo-American explorers and
settlers, during which the aboriginal occupants of the region followed the traditional lifestyles.
Anthropologist Julian Steward (1933) studied the region, providing much of the information on the
inhabitants.
The general region of the northwestern Mojave to southern Owens Valley area appears to have
been a transitional zone for Native American populations. Ethnohistoric accounts of subsistence
and settlement systems varied between the nearby Owens Valley, Panamint Mountains, Mojave
Desert, and southern Sierras (Kroeber 1925; Steward 1938b). The Coso Range and adjacent
Rose Valley may have represented a transitional area for three aboriginal populations:
•

Panamint-Coso Shoshone

•

Owens Valley Paiute

•

Kawaiisu

The project area falls within the Panamint-Coso Shoshone region; however, it is possible Paiute
and Kawaiisu had influence given their close vicinity to the project area.
Panamint-Coso Shoshone
The Panamint-Coso Shoshone territorial range included the eastern and southern shore of Owens
Lake, the Coso Mountains, the northern Mojave, and the eastern slope of the southern Sierra
Nevada (Steward 1938a, 1938b). Estimates of Shoshone population density were around 16 to 30
square miles per person in the area surrounding southern Owens Valley (Steward 1938b). The
occupied habitats were much less productive than in the Owens Valley in general, especially with
respect to water availability. Shoshone were residentially mobile for most of the year, subsisting
through generalized foraging. Grass seeds, insects, and small animals were most important during
the early spring and summer when individual families were living alone. Subsistence activities in
the project area shifted toward the exploitation of piñon in the fall, which were then stored for
winter use (Kroeber 1925; Steward 1938b). The fall was also characterized by communal rabbit
drives and ceremonies. Families stayed at village sites on the valley floor next to streams and
mainly survived on acorn and piñon stores in the winter months.
Owens Valley Paiute
The general Owens Valley area is the ethnographic territory of the Owens Valley Paiute. The
Owens Valley Paiute are characterized by the Mono dialect that, together with the Northern Paiute
dialect, comprises the Western Numic segment of the Uto-Aztecan Numic branch (Liljeblad and
Fowler 1986). The southern boundary of the Owens Valley Paiute terminated somewhere south of
Owens Lake, inasmuch as such divisions were based on the presence of villages and the location
of habitually exploited resource tracts. The population density estimates for Owens Valley were the
highest in the Great Basin, at 2.1 square miles per person (Steward 1938b); however, in the
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southern portion of the valley, group size was generally smaller and population densities lower
(Steward 1938b). The Owens Valley Pauite were also characterized by greater socio-political
complexity than elsewhere in the Great Basin. Owens Valley Paiute settlement patterns were
organized around semi-permanent villages located on the valley floor, typically near perennial
water sources that facilitated efficient resource exploitation in territories that ran to east-west
(Steward 1938b). The tribe had a hunting and gathering subsistence economy based primarily on
seasonally available plant resources.
Kawaiisu
The Kawaiisu were generalized hunter-gatherers, who did not practice any form of agriculture.
Their territory encompassed an area stretching from the San Joaquin Valley in the west, over the
southern end of the Sierra Nevada Range, and into the Mojave Desert to the east (Zigmond 1981).
The Kawaiisu belong to the Numic branch of the Uto-Aztecan language family (Miller 1966). These
groups are considered part of the Shoshonean intrusion or Numic spread into the area (Bettinger
and Baumhoff 1982). They are also considered to be a recent offshoot from the Chemehuevi
(Kroeber 1925). The core area of the Kawaiisu is a low mountainous ridge located in the
watershed of the Sierra Nevada and the Tehachapi Mountains between the San Joaquin Valley
and the Mojave Desert (Zigmond 1986).

Historic Background
The first documented travel in the area was on the Old Spanish Trail, which was a transportation
route between southern California and the eastern states. Father Francisco Hermenegildo Garcés,
traveled the course of the Mojave River across the desert and the mountains westwards through
the Tejon Pass in 1776 (Bancroft 1884; Iroquois Research Institute 1979). The region was visited
more regularly starting around 1825 (Coves 1900; Hatheway 1982). The early explorers included
trappers Jedediah Smith and Joseph Walker, who both crossed the Sierra Nevada and dropped
into Owens Valley. Government-funded expeditions were also led into the area to survey Owens
Valley in the mid-1800s (Coombs and Greenwood 1982; Hatheway 1982).
Darwin French discovered silver in the region in 1860, which led to a boom in mining towns and
operations (Iroquois Research Institute 1979). The influx of miners spawned economic activities
including ranching, farming, and Chinese vegetable gardening. This increased population and new
economy created a need for a regularized transportation network with distant locales, resulting in a
wagon road to Los Angeles. This increased influx of Euro-American, Chinese, and Mexican
populations into the Owens Valley area had a detrimental effect on the local Native American
groups, particularly in terms of depletion of local subsistence resources. It also led to increased
conflicts over land; the last reported conflict was in 1867.
The mining and ranching lifestyles continued in the area into the 1900s. During this time, many
other operations began (ASM 2005), including:
•

The Los Angeles Aqueduct (1908-1913)

•

The Southern Pacific Railroad (1913)

•

Highway 395/6 that traversed Owens and Rose Valleys (1930s)

•

Commercial development of Coso Hot Springs (1909-1920)

The establishment of the China Lake Naval Ordinance Testing Station in 1943 altered the
economic profile of the area permanently, with mining and ranching becoming of secondary
economic importance.

3.5-4 MHA|RMT

Coso Operating Company Hay Ranch Water Extraction and Delivery System
May 2008

3.5 CULTURAL RESOURCES

Native American Concerns
Coso Hot Springs and Prayer Site
The Coso Hot Springs and prayer site are located within the CLNAWS boundaries and are listed
on the National Register of Historic Places. Native Americans have indicated that the Coso Hot
Springs was the site of aboriginal medicinal and ceremonial rituals at the time of the arrival of white
inhabitants in the area. The religious use of the Coso Hot Springs by local Native Americans has
continued to the present under a Memorandum of Agreement (MOA) between CLNAWS and
members of the Owens Valley Paiute-Shoshone Band of Indians and the Kern Valley Indian
Community (refer to Appendix E for the MOA). Coso Hot Springs, which includes the sites of three
former health resorts and remains of their associated buildings, steam wells, and mud pits, was
listed on the National Register of Historic Places (NRHP) on January 3, 1978 along with the Native
American prayer site on Gill Station Coso Road. The National Register area encompasses slightly
more than one square mile. Coso Hot Springs are currently being used for religious and medicinal
purposes by members of the Owens Valley Band of the Paiute-Shoshone Indians and the Kern
Valley Indian Community. The Native Americans attribute qualitative spiritual and medicinal
differences to various colors of the muds and waters at Coso Hot Springs. The color variations are
the result of surface oxidation and diffusion phenomena and are controlled by the abundance and
chemical composition of shallow surface water and clay layers (Austin and Pringle 1970).
Representatives of the Owens Valley Band of Pauite-Shoshone Indians, who are the spokesmen
for Native Americans on four reservations in the Owens Valley, have asserted that Coso Hot
Springs is significant to their traditions and cultural heritage and has therapeutic values. The
Native Americans believe that any change to the hot springs area may affect the spirituality and
therapeutic values of the springs (Yonge 2007).
Coso Hot Springs was also the location of a mineral water spa starting in 1909. Although the area
was only a minimal commercial success, use of the spa and resort continued until the Department
of the Navy acquired the property in 1947, four years after its establishment of the testing station
(CLNAWS 1983).
Native American Consultation
The BLM is currently consulting with the State Historic Preservation Office for impacts associated
with the proposed project (see Regulatory Setting, below). The County is also currently consulting
directly with the tribes via letters and plans to conduct in-person government-to-government
communication. Tribal members attended the scoping meeting in Lone Pine in October 2007.

Cultural Resources Surveys
Overview
An archaeological survey and evaluation for the project was conducted by ASM Affiliates in 2005
and is presented in a report entitled Cultural Resources Inventory for the Hay Ranch Water
Extraction and Delivery System, Coso Geothermal Project, Inyo County, California (ASM 2005).
This cultural resource inventory included a literature review for previously recorded historic and
prehistoric materials present in the project area and a pedestrian survey of a 50-foot wide (15.35
meters) corridor along the entire project pipeline route as identified in the site drawings in
Appendix B. The area of potential effect (APE) for the survey includes the area around the well,
tanks, substation, and the pipeline route.
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Literature Review
A record search was conducted at the Eastern Information Center prior to the survey. The record
search area extended for 0.5 miles (0.8 kilometers) around the entire project area. This record
search identified 30 historic properties between US Highway 395 (US 395) and Sugarloaf
Mountain, as well as the proposed Sugarloaf National Register Archaeological District.
The entire portion of the project area on CLNAWS falls within the proposed boundaries of the
Sugarloaf Archaeological District, as does a portion on adjacent public lands in Section 24, T21S
R38E (Gilreath and Hildebrandt 1991). Five previously recorded archaeological sites were listed at
the Eastern Information Center as extending into the proposed project corridor. The records
search also revealed a series of archaeological surveys that have been conducted around the
current study area, documenting a suite of archaeological sites. Previous surveys and results of
the literature search are summarized in ASM’s report Cultural Resources Inventory for the Hay
Ranch Water Extraction and Delivery System, Coso Geothermal Project, Inyo County, California
(ASM 2005).
Archaeological Survey Methodology
The survey area was clearly marked with numbered stakes prior to the 2005 archaeological
investigations. An intensive survey was conducted by a three person crew which included a Native
American monitor. The survey was spaced at 16.4 feet (ft) (5 meters) intervals was performed for
the entire project area. When an artifact or feature was observed, the immediate area was
examined in greater detail to discern whether it constituted an isolate or a site. When a new site
was encountered, its boundary was fully defined, and this entailed surveying outside of the APE.
All sites and isolates were recorded with a handheld GPS unit accurate to approximately 16.4 feet
(5 meters), plotted on USGS 7.5 minute topographic maps and project-specific maps, and checked
for accuracy. No artifacts were collected during the survey.
Two different areal density measures were used to define sites during the survey: one for the
portion of the survey on CLNAWS and another for the portion on BLM-managed public land. For
the portion of the project on CLNAWS, an areal density of 15 or more artifacts in a 32.8-x-32.8-ft
(10 x10-meter) area was used to define a site (Epsilon System Solutions 2003). This is the current
standard used for volcanic field area of CLNAWS (i.e., the proposed Sugarloaf Archaeological
District).
For the portion of the project on public land, an areal density of 10 or more artifacts within a 32.8-x32.8-ft (10 x10-meter) area, separated by no more than 98.4 feet (30 meters) was used to define a
site (ASM 2005).
Supplemental test investigations were also completed in January 2005 in order to determine the
boundaries of sites that were identified and to characterize the assemblage at one of the sites for
purposes of evaluating the site's eligibility for inclusion on the National Register.
Archaeological Survey Results
The archaeological survey of the project corridor resulted in the identification of six archaeological
sites and seven isolates within the APE. These include four previously recorded sites (INY-1863,
INY-2125, INY-3406, and INY-4413) and two newly discovered sites (CGP-1 and CGP-2). These
six sites included five prehistoric sites and one historic site. Two sites (INY-2125 and INY-4413)
are located on CLNAWS within the Sugarloaf Archaeological District, while four sites (INY-1863,
INY-3406, CGP-1 and CGP-2) were located on BLM land. The seven isolates recorded include six
on BLM land and one on CLNAWS. Three previously recorded sites (INY-4412 within CLNAWS;
INY-2248 and INY-3002 on BLM land) were verified to not extend into the project APE.
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Table 3.5-1 is derived from the Cultural Resources Inventory report (ASM 2005) and summarizes
the significant sites and the eligibility of each for NRHP.
Gill Station Coso Road Cultural Resources Survey
A recent survey was also performed by ASM Affiliates for the Inyo County Department of Public
Works for potential future improvements including widening and upgrading Gill Station Coso Road,
which overlaps part of the proposed pipeline corridor for the proposed project. The survey was
performed between July 2 and July 10, 2007. The survey included all of Gill Station Coso Road
from US 395 to the property boundary of CLNAWS. The APE for the project consisted of 99 feet
(30 meters) from the edge of pavement on both sides of Gill Station Coso Road.
Fifteen sites were encountered along Gill Station Coso Road; however, several of these sites do
not overlap with the proposed APE for the pipeline, either because they occurred on the segment
of Coso Road just east of Coso Junction where the pipeline would not be installed or they occurred
outside the 50 foot defined corridor for the pipeline. Most existing and new sites identified by ASM
were located to the north of Gill Station Coso Road, whereas the pipeline would be installed under
the existing road pavement or road shoulder or to the south of the road for those segments. The
survey did result in updates to the boundaries of site INY-1863, listed above.
Survey results and recommendations for the Gill Station Coso Road upgrades project are
preliminary and have not been formally documented or submitted to the BLM for review. Currently,
there is no right-of-way application for the road upgrade project pending before BLM.

Table 3.5-1: Summary of Sites Identified within the Project Area of Potential Effect
Site
Number

Description

Size of Portion within
APE

Eligibility

CLNAWS managed lands
INY-2125

Prehistoric lithic scatter

656.2ft x 49.2ft (32,285.0
2
ft )

Contributing property to the Sugarloaf
Archaeological District

INY-4413

Prehistoric lithic scatter with
metals

492.1ft x 49.2ft (24,211.3
2
ft )

Contributing property to the Sugarloaf
Archaeological District

BLM managed lands
INY-1863

Prehistoric scatter with
midden, metals and bedrock
mortars

656.2ft x 49.2ft (32,285.0
2
ft )

Probably Eligible

INY-3406

Prehistoric flake and lithic tool
scatter with milling slick

75.5ft x 16.4ft (1,238.2
2
ft )

Not evaluated

CGP-1

Historic site with features and
trash concentrations

328.1ft x 49.2ft (16,142.5
2
ft )

Not evaluated

CGP-2

Prehistoric flake scatter

419.9ft x 147.6ft
2
(78,119.8 ft )

Not evaluated

SOURCE: Ultra Systems 2006; ASM 2005
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3.5.2 REGULATORY SETTING
Federal
National Historic Preservation Act
Section 106 of the National Historic Preservation Act (NHPA) regulates actions on federal land that
may have an effect on historic properties that are listed or eligible for inclusion on the National
Register of Historic Places (NRHP). Cultural properties that could be discovered on any of the
project lands as a result of implementation of the project would be subject to review under Section
106 of the NHPA. As the Federal agency responsible for authorizing the right-of-way, BLM is
required to identify historic properties within the APE, render determinations of eligibility and
findings of effect, and consult with the State Historic Preservation Officer and the Advisory Council
on Historic Preservation regarding agency determinations and findings. The criteria for determining
eligibility for listing on the NRHP are:
The quality of significance in American history, architecture, archaeology, engineering, and
culture as present in districts, sites, buildings, structures, and objects that possess integrity
of location, design, setting, materials, workmanship, feeling, and association and:
a) That are associated with events that have made significant contribution to the broad
patterns of our history; or
b) That are associated with the lives of persons significant in our past; or
c) That embody the distinctive characteristics of a type, period, or method of
construction, or that represent the work of a master, or that possess high artistic
values, or that represent a significant and distinguishable entity whose components
may lack individual distinction; or
d) That have yielded, or may be likely to yield, information important in prehistory or
history.

The BLM prepared an Environmental Assessment (EA) pursuant to NEPA for the proposed
project. The BLM has entered into formal consultation pursuant the Section 106 with the SHPO
and the ACHP regarding determinations and findings for the proposed Hay Ranch Water Delivery
and Extraction System project. The BLM, CLNAWS, SHPO, and the ACHP have proposed to
execute a Programmatic Agreement to resolve issues regarding effects of this project on historic
properties. Interested Native American tribes and the County of Inyo have been invited to become
concurring parties to this agreement. CLNAWS entered into a Memorandum of Agreement (MOA)
with the SHPO, and the Advisory Council on Historic Preservation in 1979 regarding the
management of Coso Hot Springs and any potential effects that may arise from geothermal energy
production.
Native American Graves Protection and Repatriation Act
The Native American Graves Protection and Repatriation Act (NAGPRA) was approved November
16, 1990 and provides for protection of Native American graves and all objects associated with
ritual and burial. The Act establishes conditions for the excavation and removal of Native American
remains and artifacts, notification requirements for inadvertent discovery of Native American
remains, and criminal penalties for illegal possession. The Act directs federal agencies to identify
the geographic and tribal origins of Native American remains and artifacts, and requires the
repatriation of remains. This Act would apply if there is a federal action related to the project.
Revisions were made to the act and made effective April 20, 2007. The revisions include
procedures for the future applicability of the Act to museums and Federal agencies. The revisions
provide museums and federal agencies with a uniform set of procedures to ensure that lineal
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descendants, Indian tribes, and Native Hawaiian organizations know of the existence and location
of cultural items with which they are affiliated and which they may be able to repatriate.

State
California Register of Historic Resources
The California Register for Historic Resources (CRHR) (Section 5024.1) is a listing of those
properties that are to be protected from substantial adverse change, and it includes properties that
are listed, or have been formally determined to be eligible for listing in, the National Register of
Historic Places (NRHP), State Historical Landmarks, and eligible Points of Historical Interest. A
historical resource may be listed in the CRHR if it meets one or more of the following criteria:
•

It is associated with events that have made a significant contribution to the broad
patterns of local or regional history, or cultural heritage of California or the United
States;

•

It embodies distinctive characteristics of a type, period, or method of construction, or
represents the work of a master or possesses high artistic values; or

•

It has yielded or has the potential to yield information important in the prehistory or
history of the local area, California, or the nation.

Public Resources Code Section 21084.1
Public Resource Code (PRC) Section 21084.1 stipulates that any resource listed in, or eligible for
listing in, the CRHR is presumed to be historically or culturally significant. Resources listed in a
local historic register or deemed significant in a historical resources survey (as provided under
PRC Section 5024.1g) are presumed historically or culturally significant unless the preponderance
of evidence demonstrates they are not. A resource that is not listed in or determined to be eligible
for listing in the CRHR, not included in local register or historic resources, or not deemed
significant in a historical resource survey may nonetheless be historically significant (PRC Section
21084.1). This provision is intended to give the Lead Agency discretion to determine that a
resource of historic significance exists where none had been identified before and to apply the
requirements of PRC Section 21084.1 to properties that have not previously been formally
recognized as historic.
PRC Section 21083.2
This Section stipulates that where a project may adversely affect a unique archaeological
resource, PRC Section 21083.2 requires the Lead Agency to treat that effect as a significant
environmental effect. When an archaeological resource is listed in or is eligible to be listed in the
CRHR, PRC Section 21084.1 requires that any substantial adverse effect to that resource be
considered a significant environmental effect. PRC Sections 21083.2 and 21084.1 operate
independently to ensure that potential effects on archaeological resources are considered as part
of a project’s environmental analysis. Either of these benchmarks may indicate that a project may
have a potential adverse effect on archaeological resources.

Local
General Plan
The Inyo County General Plan (Inyo County 2001) Conservation and Open Space Element’s goals
and policies relevant to cultural resources of the project are listed below:
•

Conservation and Open Space:
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Goal CUL-1

Preserve and promote the historic and prehistoric cultural
heritage of the County.



Policy CUL-1.3 Protection of Cultural Resources: Preserve and protect key
resources that have contributed to the social, political, and
economic history and prehistory of the area, unless
overriding circumstances are warranted.



Policy CUL-1.4 Regulatory Compliance: Development and/or demolition
proposals shall be reviewed in accordance with the
requirements of CEQA and the National Historic
preservation Act.



Policy CUL-1.5 Native American Consultation: The County and private
organizations shall work with appropriate Native American
groups when potential Native American resources could be
affected by development proposals.

3.5.3 THRESHOLDS OF SIGNIFICANCE
The project would result in a significant impact if it would:
1) Cause a substantial adverse change in the significance of a known or unknown
historical or archeological resource
2) Cause a substantial adverse effect to a site of Native American significance
3) Disturb any human remains, including those interred outside of formal cemeteries

3.5.4 IMPACTS AND MITIGATION
Potential Impact 3.5-1: Potential to cause a substantial adverse change in the
significance of a known or unknown historical or archaeological resource
Overview of Impacts
Several known cultural resource sites are located within the project region. Project construction
has the potential to disturb or cause an adverse change to known and unknown resources.
Mitigation measures have been included to minimize impacts to historic and archaeological
resources to less than significant levels. Mitigation includes training, performing additional testing
and data recovery if needed, moving pipeline alignments to avoid sites, flagging sites, doing
additional survey work for the substation site and connection, and directing water away from sites
during maintenance activities. These measures reduce potential impacts to known and unknown
cultural resources to less than significant levels. All mitigation measures or resulting actions will be
coordinated with the BLM and be consistent the Programmatic Agreement being developed
between the BLM, SHPO, and the ACHP, and to which the County has been invited to be a
concurring party.
Indirect effects of the project on the Coso Hot Springs are addressed under Potential Impact 3.5-2.
Construction
Wells, Lift Pump Station. Well facility construction involves placement of down hole pumps and
would not require new ground disturbance. The lift pump station would be constructed on the Hay
Ranch property. The proposed project area, as shown in the design drawings in Appendix B of the
Cultural Resources Inventory report (ASM 2005), was subject to intense pedestrian surveys and
no cultural resources were found within the construction area for the wells and lift pump station.
The Hay Ranch property was once an alfalfa farm, but has been fallow for over 15 years (Larsen
2007). The potential for discovery of buried resources is low since the lands have been tilled and
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disturbed in the past. Despite a low likelihood for discovery of resources, given the cultural
sensitivity of the area, mitigation measures Cultural Resources-1, Cultural Resources-2, and
Cultural Resources-3 would be implemented during construction of all project components to
minimize potential impacts to archaeological and historic resources to less than significant levels.
Cultural Resources-1: Prior to commencement of the project, all construction workers shall
be trained on critical elements of compliance with the Archaeological Resources Protection
Act (ARPA), Native American Graves Repatriation Act (NAGPRA), and the National Historic
Preservation Act (NHPA), along with pertinent County requirements and expectations
concerning the protection of natural, cultural, and current approved land uses. Training shall
be performed by a qualified archaeologist.
Cultural Resources-2: Due to the high cultural sensitivity in the project area, a trained
archaeologist shall monitor all excavation and construction. A Native American monitor must
also be present during excavation. If prehistoric or historic artifacts are discovered during
excavation, the monitor shall have the authority to halt all earth moving activities within and
around the immediate discovery area until the find can be assessed (as addressed in
Cultural Resources-3).
Cultural Resources-3: In the event that an unanticipated archaeological or historic
resource is encountered during construction, work in the immediate vicinity of the find shall
be halted until all requirements relating to archaeological discoveries have been satisfied.
The field crew supervisor, archaeological, and Native American monitor shall halt grounddisturbing activities in the proximity of the find (100 feet), secure from vandalism or further
disturbance a “no work” zone utilizing appropriate flagging, and notify appropriate County,
BLM and Navy staff. The qualified professional archaeologist shall evaluate the find for
eligibility for listing in the National Register of Historic Places (NRHP). If the site is
determined eligible for the NRHP, the archaeologist shall identify the limits of the resource
and clearly delimit the area with flagging. The eligible resources shall be avoided if possible.
Only if avoidance is not possible to construct the project (and no other option for resolving
adverse effects is available), data recovery shall be accomplished in the context of a
detailed research design and in accordance with current professional standards. The plan
shall result in the extraction of sufficient volumes of non-redundant archaeological data so
as to address important regional research consideration; detailed technical reports shall be
prepared to document the findings.

Substation and Associated Facilities. The substation site and the path to interconnect the
substation to the proposed switchyard near the lift pump station has not previously surveyed for
the presence of cultural resources. This area would not likely contain cultural resources due to
previous disturbance from farming; however, mitigation measures Cultural Resources-1, Cultural
Resources-2, Cultural Resources-3, and Cultural Resources-4 would be implemented to minimize
any potential impacts to known or unknown historic or archaeological resources to less than
significant levels. Mitigation measure Cultural Resources-4 requires performing a ground survey
over the 0.5-acre substation site and the path to interconnect the substation to the proposed
switchyard near the lift pump station. If any resources are found, the facilities would be moved
(and new areas resurveyed) to avoid resources. This work would be performed prior to sale of land
to Southern California Edison.
Cultural Resources-4: The entire proposed 0.5 acre substation site and the path to
interconnect the substation to the proposed switchyard near the lift pump station shall be
subject to an intensive pedestrian survey for cultural resources, consistent with the previous
survey work performed for this project. If resources are found that are potentially eligible for
the National Register of Historic Places, the substation site shall be moved to a surveyed
area without resources. If re-siting the substation to avoid potentially significant resources
(resources eligible for the NRHP, also known as historic properties) is not possible, data
recovery shall be accomplished in the context of a detailed research design and in
accordance with current professional standards. The plan shall result in the extraction of
Conditional Use Permit (CUP 2007-003) Application
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sufficient volumes of non-redundant archaeological data so as to address important regional
research consideration; detailed technical reports shall be prepared to document the
findings. The survey and substation siting shall be performed prior to sale of land to
Southern California Edison. A Native American crew member/monitor shall be present
during all survey work.

Tanks. Two water storage tanks are proposed for the project. A 250,000 gallon tank would be
constructed on the Hay Ranch property. Mitigation measures Cultural Resources-1 through
Cultural Resources-3 would be implemented during construction to ensure that no historic or
archaeological resources are disturbed during construction.
A 1.5 million gallon tank would be constructed on CLNAWS land. The tank area was subject to an
intensive pedestrian survey and no resources were found. The project area is generally rich in
resources so mitigation measures Cultural Resources-1 through Cultural Resources-3 would be
implemented to minimize impacts to unknown historic or archaeological resources to less than
significant levels.
The 1.5 million gallon tank would be constructed in the proposed Sugarloaf Archaeological District.
The Sugarloaf Archaeological District was nominated to the NRHP under criterion D only, with the
potential to yield insights into regional prehistory (ASM 2005). The qualities of the District that
make it significant are tied to long-term Native American use of obsidian in the Mojave Desert and
the Great Basin. Contributing properties within the District have the potential to address such
regional research issues as chronology, prehistoric quarry use, and hunter-gatherer lifeways. As
long as the tank does not destroy historic or archaeological resources, its construction would not
have an impact on the potential eligibility of the historic district to the NRHP. Implementation of
mitigation measures Cultural Resources-1 through 3 would minimize impacts to historic and
archaeological resources to less than significant levels.
Pipeline. Construction of the pipeline would require approximately 53.5 acres of ground
disturbance (9 linear miles). Portions of the pipeline corridor have been noted as highly sensitive
for cultural resources.
Cultural resource surveys for this project identified six resources within the proposed project APE.
These six sites, for project management purposes, are being treated as eligible for the NRHP. Two
of the sites, INY-2125 and INY-4413, are significant sites and contributing properties in the
proposed Sugarloaf Archaeological District on CLNAWS.
Excavation for installation of the pipeline could significantly impact these six known cultural
resources sites. Mitigation measure Cultural Resources-5 requires moving the segments of the
pipeline in the area of these six known cultural resources sites to within the Gill Station Coso Road
roadway. The archaeological surveys indicate that it is highly unlikely that subsurface
archaeological sites will be encountered for the following reasons:
2

•

Site INY-2125 is a low density lithic site (1 per 1,075.8 ft ) that does not appear to
extend under the gravel road or north of the road.

•

Site INY-4413 is a moderate density prehistoric site. Due to the degree of disturbance
from prior road building activities, the likelihood of finding subsurface artifacts under the
gravel road is low since previous testing indicates a depth limit of 2.4 inches below
surface for archaeological deposits.

•

Site INY-1863 is a moderate density prehistoric site. The area in the APE has already
been highly disturbed by road building activities, and the likelihood of finding subsurface
artifacts in this low density portion of the site and under the paved road is unlikely.

•

Site INY-3406 is a small prehistoric lithic scatter and does not extend to the paved road.

•

Site CGP-1 is a historic trash scatter and does not extend under the road.
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•

Site CGP-2 is a recently disturbed historic site. The area within the APE was also highly
disturbed road building activities, and the likelihood of finding subsurface artifacts under
the paved road is unlikely, especially since the densest artifact concentrations occur in a
shallow wash adjacent to the road and at a lower elevation.

However, recent work along Gill Station Coso Road for road improvements for the County of Inyo
Public Works Department suggested that resources may be intact under the roadway. The
roadway base depth is also unknown along the roadway, but may only be a few inches deep.
Excavation into the roadway could therefore have a significant impact on the cultural resources.
Cultural Resources-5 requires that the new boundaries identified in the survey for Gill Station Coso
Road upgrades project be used for site INY-1863.
Implementation of mitigation measures Cultural Resources-1 Cultural Resource-2, Cultural
Resources-5, and Cultural Resources-6 would reduce any potential impacts to known
archaeological and historic resources along the pipeline route to less than significant levels.
Cultural Resources-5: The portion of pipeline surrounding the six known sites shall be shifted to
the adjacent location within the roadway along Gill Station Coso Road. The following length of
pipeline would be shifted for each site:
•

The entire pipeline area over the site boundaries plus 98 feet (30 meters) on
either side of larger sites INY-1863, INY-2125, INY-4413, and CGP-2

•

The entire pipeline area over the site boundaries plus 33 feet (10 meters) one
either side of smaller sites INY-3406 and CGP-1

The most recent redefined boundary for site INY-1863 as discovered in cultural resource surveys
performed in July 2007 for the Gill Station Coso Road upgrades project shall be used to relocate the
pipeline.
Cultural Resources-6: The limits of the project construction in the vicinity of the six known historic
and archaeological sites shall be flagged. No work, equipment staging, or foot traffic shall be allowed
outside of the flagged areas. Workers shall be trained (per Cultural Resources-2) of the resource
sensitivity in the area and to abide by construction right of way limits.

The Coso area is an area of high cultural resource (archaeological and historic) value. Although
archaeological studies indicate that it is unlikely that there are subsurface archaeological deposits
in the pipeline corridor mitigation measure Cultural Resources-1 through Cultural Resources-3
would be implemented to minimize impacts to any discovered resources during project
construction.
The proposed project would also require construction of some additional monitoring wells. These
wells are mostly located in disturbed areas and would not have the potential to have cultural
resources on them. For areas that are not within a disturbed footprint, the following mitigation
measure would be implemented prior to drilling any new monitoring wells.
Cultural Resources-7: Any new monitoring wells and access roads leading to the wells that are in
undisturbed areas shall be subject to an intensive pedestrian survey for cultural resources,
consistent with the previous survey work performed for this project. If resources are found that are
potentially eligible for the National Register of Historic Places, the well and/or road sites shall be
moved to a surveyed area without resources. A Native American monitor shall be present during all
survey work.
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Operation and Maintenance
Operation and maintenance of the project would only require ground disturbance in the event that
a portion of the buried pipeline needs repair or replacement. This work would not have any
significant impacts on historic and archeological resources since the pipeline would be constructed
only in areas away from cultural resources. No new ground disturbance would be required for
maintenance. Mitigation measure Cultural Resources-6 would be implemented during any
maintenance work along the pipeline route in the vicinity of known cultural resources to avoid the
potential for damage to the resources.
Maintenance may also require periodic emptying of the pipeline. The water in the pipeline would
be drained into the holding tanks, the wells, or the injection system to remove the majority of water.
Some water would remain in the pipeline after the majority of water was emptied due to loss of
pressure. This water would be removed by pumping it out of the 18 air release valves located
along the pipeline. Any pumped water would be drained over the surface using hoses and would
be directed to the natural road drainage. To minimize the chances of scour or erosion where
significant cultural resources are located adjacent to the road, the following mitigation measure
would be implemented.
Cultural Resources-8: No water shall be pumped directly onto the six known cultural resource sites
during draining of the project pipeline for maintenance. Water pumped out of the pipeline shall not
occur in the vicinity of known cultural resources.

Implementation of this measure would reduce potential impacts from operations and maintenance
to cultural resources to less than significant levels.
The project is not expected to result in groundwater drawdown at Portuguese Bench. No ground
disturbance is proposed at Portuguese Bench and no additional monitoring would occur there
because there is no hydrologic dependency on the alluvial aquifer and this site would not be
impacted. Operation of the project would not have an impact on off-site resources (Coso Hot
Springs are addressed under Potential Impact 3.5-2, below). Operation would require reading
monitoring wells at various locations, as specified in section 3.2 Hydrology and Water Quality.
Reading of wells would not require heavy equipment and would be accessed via existing roadways
and by foot. Reading of monitoring wells would not impact archaeological or historic resources.
Decommissioning
Decommissioning would involve removing above ground project components, including the tanks
and the equipment on the Hay Ranch parcel, and abandoning the pipeline in-place. All known
cultural resources are along the pipeline route. Since the pipeline would be abandoned in-place
and would not require any ground disturbance or excavation during decommissioning there would
be no impacts to known archaeological resources. Decommissioning would not impact unknown
resources because it would occur within the original construction footprint.

Potential Impact 3.5-2: Potential to cause a substantial adverse effect to a site of
Native American significance
Overview of Impacts
The proposed project would be constructed near the Coso Hot Springs a Native American prayer
site, which is listed in the National Register of Historic Places. Construction would result in some
additional traffic along Gill Station Coso Road but would not impede use of the prayer site. The
terminus of construction is far enough away from the prayer site to not have a significant impact on
the site during construction or operation.
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The injection of the water pumped from Hay Ranch could have an impact on the Coso Hot
Springs. Recent, detailed numerical modeling has been performed to understand the relationship
between changes in Coso Hot Springs and geothermal development. The modeling suggests a
relationship where reduced pressure in the geothermal field creates an increase in the size of the
steam cap. This increased steam cap may have influenced the hot springs, making them initially
increase in water level and temperature. The proposed project involves injecting additional water
into the system, which may counter the pressure differential and result in a decrease in the steam
phase and a decrease in water level and temperature in the hot springs. These changes could
make the hot springs closer to their pre-geothermal development condition. Negative changes to
the hot springs are not expected.
Construction
There is a Native American prayer site located along Gill Station Coso Road approximately1,600
feet from the terminus of the proposed project pipeline route into the injection system at the Coso
geothermal field. The site is accessed from the west along Gill Station Coso Road, where
construction would occur. Construction traffic would not affect or impede use of the site, per
mitigation measure Traffic-1. This measure requires the applicant to coordinate road closures with
the appropriate parties, including the tribes. Traffic may otherwise experience some delays along
the road, but would be able to pass.
Construction would commence more than a quarter mile away from the prayer site and would end
at an existing well pad system; however, it could disrupt activities at the prayer site. Mitigation
measure Cultural Resources-9 would be implemented to minimize impacts to activities at the
prayer site during project construction.
Cultural Resources-9: In order to minimize impacts to Native Americans, traffic (within a
reasonable distance of the religious activity) will be halted during ceremonial and religious
observations.

Construction would not impact Coso Hot Springs since they are located approximately 2.5 miles
from the project terminus.
Operation and Maintenance
Operation and maintenance of the proposed project and all of its components would not impact the
prayer site. Once operation commences the pipeline and connection to the injection system would
not be readily visible at the prayer site. Operation of the pipeline and associated facilities would
have no impacts on the prayer site. Maintenance would only occur periodically and would not
result in significant traffic on Gill Station Coso Road that could interrupt travel to the prayer site.
Maintenance may require some ground disturbance to repair segments of pipeline; however, these
repairs would be infrequent and localized and would not significantly impact traffic.
Operation of the proposed project would not adversely impact Coso Hot Springs. The US Navy
initiated a comprehensive monitoring program in the Coso Hot Springs area in February 1978 (US
Navy 1980); the monitoring is ongoing. Monitoring is required in the 1979 MOA between CLNAWS,
the California State Historic Preservation Officer, and the Advisory Council on Historic
Preservation for geothermal development activities at Coso.
Recent studies have been performed (ITSI 2007) to analyze the connection between the
geothermal field and the hot springs. Refer to Section 3.2 Hydrology and Water Quality for a
complete discussion of the history of the hot springs since geothermal development began and
details of the ITSI report.
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The results of the ITSI study suggested that the increase in temperature at the hot springs since
geothermal activity commenced is due to a decrease in pressure in the geothermal reservoir due
to loss of water, which results in an increase in steam phase over the reservoir. The steam phase
travels along the Coso Wash Fault, and the vapor condensate upwelling through the fault sources
the hot springs. Figure 3.5-1, taken from the 2007 ITSI report, shows a schematic drawing of the
change in water level and steam production before and after geothermal development.
Injection of water into the geothermal system as proposed in this project is not expected to have
an impact on Coso Hot Springs. The injection of water should decrease the withdrawal to injection
deficit and increase the pressure within the geothermal system under the cap rock. This increase
in pressure should reduce the steam phase, pushing the system in the direction of its
predevelopment condition. Coso Hot Springs may not see any change in size or temperature, or
there may be a decrease in temperature and size of the pools, potentially closer to the pregeothermal development conditions. The proposed project may make the hot springs more similar
to their predevelopment conditions than their current condition. The proposed project may also
result in no change from the current conditions.
Management of the hot springs falls 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 also acknowledges that hot springs such as
Coso, that 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. The project is not expected to
have a significant impact on Coso Hot Springs with implementation of the existing MOA. No
additional 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.
Decommissioning would not impact the prayer site. 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 areas of Native American significance.

Potential Impact 3.5-3: Potential to disturb any human remains, including those
interred outside of formal cemeteries
Overview of Impacts
Given the high cultural sensitivity of the region, excavation for construction of any of the project
components could uncover human remains. There are no known burials along the project APE;
however, impacts to previously undiscovered remains would be considered significant. The
likelihood of finding remains on the Hay Ranch parcel are minimal because this land has been
activity farmed and tilled for many years; however, there is a possibility for uncovering remains
along the pipeline route on BLM managed and Navy managed lands. Mitigation has been included
to minimize impacts to less than significant levels.
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Figure 3.5-1: Conceptual Model of the Coso Geothermal System Before and After the Onset of
Production

NOTE: Liquid water is blue; steam is yellow. The dashed line denotes the position of the water table. The blue and
yellow arrows denote the directions of groundwater and steam flow. The black contour lines denote a cone of
depression surrounding the production well. Prior to development, the hot springs were fed by liquid water that flashed
to steam as it moved up the Coso Wash Fault towards the ground surface. Following the onset of geothermal
production, pressure drops of over 10 MPa led to the development of an expanded steam phase (“vapor”) below a
steam cap. Geothermal fluid extraction also produced a 60 m drop in the water table in Coso Wash. It is hypothesized
that changes increased the buoyant drive of steam up the Coso Wash fault, leading to an increase in hot spring
temperatures and water levels
SOURCE: ITSI 2007

Construction
The wells lift pump station, and substation and associated facilities would all be located on the Hay
Ranch property. Human remains are not expected to be disturbed or discovered during
construction of these elements due to the fact that the land at Hay Ranch has previously been
disturbed for alfalfa farming. In the unlikely event that human remains were encountered, a
potentially significant impact could occur. The pipeline route and 1.5 million gallon tank would be
built adjacent to Gill Station Coso Road in an area that is largely undisturbed. There are no known
burials in the project APE; however, there is a small chance of encountering remains during
construction. The following mitigation measure would be implemented for construction of the entire
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project to reduce impacts associated with discovery of human remains to less than significant
levels.
Cultural Resources-10: In the event of discovery of human remains (or the find consists of
bones suspected to be human), the field crew supervisor, archeological monitor, and Native
American monitor, under the direction and responsibility of the applicant, shall take
immediate steps to secure and protect such remains from vandalism during periods when
workers are absent. The Inyo County Coroner shall be notified immediately and provided
with any information that identifies the remains as Native American. If the remains are
determined to be from a prehistoric Native American, or determined to be a Native American
from the ethnographic period, the Coroner shall contact the Native American Heritage
Commission within 24 hours of being notified of the remains. The NAHC then designates
and notifies within 24 hours a Most Likely Descendent (MLD). The MLD has 24 hours to
consult and provide recommendations for the treatment or disposition, with proper dignity, of
the human remains and grave goods. Human remains shall be preserved in situ if
continuation of construction, as determined by the qualified Archaeologist and MLD, will not
cause further damage to the remains (this is the preferred alternative). The remains and
artifacts shall be documented and the find location carefully backfilled (with protective geofabric if desirable).
In the event that human remains or burial associated items are exposed and cannot be
protected from further damage, they shall be exhumed by the qualified archaeologist at the
discretion of the MLD and tribes and reburied with the concurrence of the MLD and tribes in
a place mutually agreed upon by all parties.

Operation and Maintenance
Operation and maintenance of the project could include ground disturbance if a portion of the
buried pipeline needs repair or replacement. This work would not have any potential to disturb
human remains, since it would only occur in previously disturbed areas (areas where initial
construction took place). No additional mitigation is required for maintenance and operation of the
pipeline.
Decommissioning
Decommissioning would involve removing above ground project components, including the tanks
and the equipment on the Hay Ranch parcel, and abandoning the pipeline in-place.
Decommissioning would not require excavation in any new areas where undiscovered remains
could lie. Decommissioning would not impact human remains because it would occur within the
original construction footprint.
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3.6 Population and Housing
3.6.1 ENVIRONMENTAL SETTING
Regional Setting
Inyo County provides approximately 9,000 housing units for approximately 18,000 people (US
Census Bureau 2000). There are several communities in Inyo County that are in the vicinity of the
proposed project.
•

Coso Junction. Coso Junction is located approximately 2 miles south of the south well
on the Hay Ranch parcel. It includes a small highway commercial development, a
mobile home park, and a fallow alfalfa ranch. It operates as a safety rest area along
United States (US) Highway 395 and has a population of less than 40 (BLM 2006).

•

Dunmovin. Dunmovin is a rural community located approximately 0.5 miles northwest
of the Hay Ranch parcel. It consists of unused commercial buildings and ten-parcel
subdivision. The community has a population of five (BLM 2006).

•

Little Lake. Little Lake is located approximately 9 miles south of Hay Ranch. It is a rural
commercial area that contains a few scattered residential units. The population of Little
Lake is less than ten (BLM 2006; Inyo County 2001).

•

Haiwee. Haiwee is a widely dispersed residential community located 7 miles north of
Hay Ranch and covers 2,100 acres. It has a population of 20 (BLM 2006).

•

Olancha. Olancha is a rural community located at the intersection of US Highway 395
and State Route (SR) 190. The community includes a clay processing mill, a Crystal
Geyser water bottling plant, and other light industrial facilities. The area surrounding
Olancha is used for cattle grazing and alfalfa crops. Olancha’s population is
approximately 530 (BLM 2006).

3.6.2 REGULATORY SETTING
Federal
There are no relevant federal regulations for assessment of population and housing.

State
There are no relevant state regulations for assessment of population and housing.

Local
General Plan. The Inyo County General Plan (Inyo County 2001) Housing Element is a
comprehensive assessment of current and projected housing needs for all segments of
communities and all economic groups in Inyo County. It also embodies policies and action
programs for providing adequate housing. The Housing Element’s goals and policies relevant to
the assessment of population and housing generally encourage the protection of existing housing
and population, and encourage growth in both areas.

3.6.3 THRESHOLDS OF SIGNIFICANCE
The proposed project would result in a significant impact if it would:
1) Induce substantial population growth in an area, either directly (for example, by
proposing new homes and businesses) or indirectly (for example, through extension of
roads or other infrastructure)
2) Displace substantial numbers of existing housing or people, necessitating the
construction of replacement housing elsewhere
Conditional Use Permit (CUP 2007-003) Application
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3.6.4 IMPACTS AND MITIGATION
Potential Impact 3.6-1: The potential to induce substantial population growth in an
area, either directly or indirectly
Overview of Impacts
The proposed project would not include substantial population growth either directly of indirectly.
Construction
The maximum number of workers on the project site during construction would be approximately
40. These workers would come from the project region and would not require temporary housing.
The project description does not include the development of any housing that may induce
population growth. No impacts would occur.
Operation and Maintenance
The water pumped from Hay Ranch would be supplementing the Coso geothermal field and would
not be made available for any municipal or agricultural uses that could cause immigration to the
project area. Operation of the system would be maintained by COC and would not require
additional workers that would move to the project area. Operation of the proposed project would
not extend the operating life of the power plant beyond planned operating periods (BLM 2006;
Jahns 2007); therefore, the project would not induce substantial population growth either directly or
indirectly in any of the communities in the vicinity of the project. There would be no impacts to
population.
Decommissioning
Decommissioning would involve removing, recycling, or abandoning equipment in place. Workers
would come from the surrounding area. No impacts to population and housing would occur.

Potential Impact 3.6-2: The potential to displace substantial numbers of existing
housing, necessitating the construction of replacement housing elsewhere.
Overview of Impacts
The project construction, operation and maintenance, and decommissioning would not displace
inhabited housing and would not result in construction of replacement housing.
Construction
The proposed project involves removing a metal storage building and two uninhabitable,
deteriorated mobile homes from the Hay Ranch property. Neither of these homes provides existing
housing or is suitable for habitation. Removal of these buildings would not result in displacement of
housing that would necessitate construction of replacement housing. The project would not
otherwise displace homes or people. Impacts would not occur.
Operation and Maintenance
Operation would not result in the removal of any housing or displacement of people. There would
be no impacts.
The project would not indirectly displace any houses or farms through impacts to water supply.
The ranch at Portuguese Bench relies on artesian wells and springs to water and feed their cattle.
Hydrologic studies that were performed for this project show that pumping of groundwater at Hay
Ranch would not impact Portuguese Bench (refer to Section 3.8 Hydrology and Water Quality for
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further analysis of hydrologic impacts). Other wells in the valley, such as at Dunmovin, may
become unusable without modification if the water table drops below their existing pump
thresholds. Mitigation has been included in Section 3.2 Hydrology and Water Quality (mitigation
measure Hydrology-2) that would require COC to refit any existing wells impacted by groundwater
drawdown. Impacts would be less than significant.
Decommissioning
Decommissioning would involve removing, recycling, or abandoning equipment in place. This
would not have any potential to displace housing. Impacts would not occur.
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3.7 Land Use, Planning, and Recreation
3.7.1 ENVIRONMENTAL SETTING
Regional Land Uses
The proposed project would be located within the County of Inyo, which is situated in southeastern
California. The total land area of Inyo County is approximately 10,140 square miles or about
6,491,000 acres. Approximately 98.1% of the land in the County is in public ownership, and most
is held by the federal government. The extent of public ownership has important implications for
land use regulation in the County (Inyo County 2001). Figure 3.7-1 shows land ownership in the
County.
Land uses in the County include:
•

Los Angeles Department of Water and Power (LADWP): water rights/power production

•

US Navy, China Lake Naval Air Weapons Station (CLNAWS): military operations

•

National Park Service, Death Valley National Park: Conservation and recreation areas

•

Inyo National Forest: Forest lands and recreation areas

•

Bureau of Land Management: Open space wilderness areas and recreation areas

•

Bureau of Indian Affairs: reservations

•

Private Ownership: homes, businesses, and agricultural land

Land Uses in the Project Area
Private Land
The project would be located within an unincorporated area of the County. A portion of the project
(wells, lift pump station, a portion of pipeline, a 250,000-gallon tank, and a substation) is located on
a 300-acre parcel of private land that is designated “Rural Protection (RP)” in the 2001 General
Plan, and zoned Open Space, 40-acre minimum parcel size (OS-40). It is not currently zoned for
agricultural use although it was previously used for alfalfa farming. Rural Protection, which is
applied to land or water areas that are essentially unimproved and are to remain open in character,
provides for:
•

Preservation of natural resources

•

Wildlife refuges

•

Managed production of resources

•

Hunting and fishing preserves

•

Low intensity agriculture including
grazing

•

Horse stables

•

Cemeteries

Park and other low-intensity
recreation

•

Greenbelts

•

Similar and compatible uses

•

Federal Land
The remainder of the project area (pipeline and 1.5 million gallon tank) is designated State and
Federal Lands (SFL) and zoned OS-40 (Inyo County 2001; Inyo County 2006). Approximately 33
acres of SFL lands that are undeveloped and managed by the BLM surround the proposed
pipeline route along Gill Station Coso Road. These BLM lands are classified for Multiple Class Use
M (moderate) with several defined corridors, described below in 3.7.2 Regulatory Setting. The
project pipeline would be located within established BLM right-of-way (ROW) corridors, including
Utility Corridor A and an amended corridor between the Coso Known Geothermal Resource Area
(KGRA) and Utility Corridor A (BLM 2006).

Conditional Use Permit (CUP 2007-003) Application
Draft EIR

MHA|RMT 3.7-1

3.7 LAND USE, PLANNING, AND RECREATION

The eastern portion of the proposed pipeline also falls within lands managed by CLNAWS.
CLNAWS is a US Naval facility that is primarily used for the research, development, and testing of
air-to-air and air-to-ground warfare weapons. CLNAWS also provides a bombing range for training
and practice (BLM 2006; Bjornstad 2007). Four geothermal power plants exist on the CLNAWS
lands:
•

Navy-1

•

BLM West

•

Navy-2

•

BLM East

Military testing and evaluation are the primary land uses within CLNAWS, and supersede
geothermal uses. Coso Hot Springs, an important Native American site listed on the National
Register of Historic Places, is also located on CLNAWS lands. Native Americans visit the hot
springs two to three times per year (Bjornstad 2007).
Other Land Uses
Nearby communities include Dunmovin (located 0.5 mile north of the Hay Ranch property) with a
population of 10, and Coso Junction located 2 miles south of the south well on the Hay Ranch
Property) with a population of approximately 40. Coso Junction offers a fuel service station on land
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designated for commercial use. Portuguese Bench is located just west of Coso Junction and
where private residences (with cattle) are located. One such property is the Davis Ranch, which
relies on artesian wells for water supply for their cattle operations.
Little Lake, located 9 miles south of the Hay Ranch property, is a privately-held reservoir that is
currently operated as a private duck hunting preserve. It is managed by Little Lake Ranch,
Incorporated (LLR). LLR completed a habitat restoration project to enhance water bodies on the
property in 2000 (Arnold 2007). Little Lake is not considered ranchland; a condition of the grant for
habitat restoration was that no grazing would occur on the property (Larsen 2007).
The nearest city is Ridgecrest (located 35 miles south of Hay Ranch) with an estimated population
of 26,170 people in 2006 (US Census Bureau 2000).

Land Use Planning
Inyo County exercises land use regulatory jurisdiction over only about 1.9% of the land in the
County, with decisions concerning development on the remaining 98.1% out of the direct control of
the County. Land use planning requires extensive cooperation between the jurisdictions with
regulatory control over land use in the County (i.e., federal, State, and city governments and
Native American tribes). The proposed project spans several planning jurisdictions:
•

Inyo County Planning Department

•

Inyo County Public Works Department

•

BLM

•

US Navy

Relevant planning documents and regulations for each agency are discussed below under
Regulatory Setting.

Recreation
Inyo County’s landscape of mountains and valleys provides for numerous recreational
opportunities. Most land in the County is under public ownership, and public agencies have
developed campgrounds, recreation areas, parks, wilderness areas, and a National Park that
focus on the unique recreational opportunities that Inyo County offers.
The National Park Service (NPS) manages a vast majority of the federal recreation areas, with
Death Valley National Park alone accounting for more than 3,300,000 acres. The BLM manages
an estimated 1.4 million acres of recreation area and the US Forest Service (USFS) manages an
estimated 776,000 acres of land in Inyo County. The major federally managed recreation areas in
the project vicinity include:
•

The Coso Range Wilderness: 49,274 acres; 6 miles northeast of Olancha and 7 miles
northeast of the Hay Ranch parcel; used for backpacking, camping, and hiking
accessed by US Highway 395 and SR 190 (BLM 2007).

•

Inyo National Forest: 780,510 acres; to the west of the Rose Valley; used for hiking,
fishing, camping, sightseeing, and mountain biking in the summer and cross-country
skiing, snowmobiling, and snowshoeing during winter; access to the forest is primarily
along several roadways off U.S. Highway 395 (Inyo County 2001).

•

Death Valley National Park: 1.3 million acres; to the east of the Coso Range; used for
hiking, camping, sightseeing, mountain biking, and other recreational activities;
accessed by numerous highways, including SR 190 in Inyo County (NPS 2007a).

•

Sequoia National Park and Kings Canyon National Park: 866,952 acres combined;
31 miles northwest of Hay Ranch; used for hiking, camping, sightseeing, mountain
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biking, and other recreational activities; access along Highways 198 and 180 (NPS
2007b).

The County maintains a system of 11 parks and campgrounds, most of which are located near US
Highway 395 in the Owens Valley. The County parks are small compared with federal recreation
areas, but they are strategically located to provide access to some of the County’s most important
recreational features (e.g., the Owens River) (Inyo County 2001). There are no County park or
campground facilities within the project area.
Little Lake Ranch (LLR), described above, is a privately owned reservoir and duck hunting club
located 9 miles south of Hay Ranch. Recreation at LLR includes wildlife hunting, fishing, and
wildlife observation (Larsen 2007; Arnold 2007). This reservoir is not open to the public for
recreation.

3.7.2 REGULATORY SETTING
Federal
Federal Land Policy and Management Act
Congress passed the Federal Land Policy and Management Act (FLPMA) in 1976. The law directs
the management of public lands of the US. Section 601 of this law gives direction regarding the
California Desert Conservation Area (CDCA). Congress required the preparation of the CDCA
Plan. Section 601 of the FLPMA requires that the 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 the 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 highlevel annual or regular periodic output of the various renewable resources of the public
lands consistent with multiple-use.

California Desert Conservation Area Plan (CDCA Plan)
The goal of the CDCA Plan, as amended (BLM 1999) is to “provide for the use of the public lands,
and resources of the CDCA, including economic, educational, scientific, and recreational uses, in a
manner which enhances wherever possible—and which does not diminish, on balance—the
environmental, cultural, and aesthetic values of the Desert and its productivity.”
The CDCA Plan designates 16 major Energy Production and Utility Corridors as a guide to:
•

Consolidate compatible right-of-way,
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•

Avoid sensitive resources wherever possible,

•

Complete the delivery-systems network,

•

Consider ongoing projects for which decisions have been made, and to

•

Consider corridor networks which take into account power needs and alternative fuel
resources.

The scope of the CDCA Plan allows the designation of corridors which address the following types
of utility facilities:
•

New electrical transmission towers and cables of 161 kilovolts (kV) or above

•

All pipelines with diameters greater than 12 inches, coaxial cables for interstate
communications

•

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 (ROW).
The proposed project lies within Multiple Class Use M (moderate) land under the CDCA Plan. New
distribution facilities must be located within existing ROWs under this designation, where possible.
The CDCA Plan was amended in 1984 to include a 1-mile wide, 5-mile long corridor to connect the
Coso KGRA with Utility Corridor A, which runs north-south along the east side of State Route (SR)
395.
Sections of the CDCA Plan pertinent to the project are Section 803: Withdrawals, and Section 805:
Management of Withdrawn Lands.
Section 803: Withdrawals. Section 808 of the CDCA Plan identifies the lands on CLNAWS as
withdrawn from appropriation under public land laws. The section states that the CLNAWS lands
are reserved for use by the Secretary of the Navy for:
•

Use as a research, development, test, and evaluation laboratory;

•

Use as a range for air warfare weapons and weapon systems;

•

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

•

Geothermal leasing and development and related power production activities; and

•

Other defense-related purposes.

Section 805: Management of Withdrawn Lands. Section 805 of the CDCA Plan identifies that the
management of the CLNAWS lands are under the Secretary of the Navy. Management of the
lands includes, but is not limited to, issuing leases, easements, rights-of-way, and other
authorizations. This section also requires the Secretary of the Navy to prepare and submit annual
reports on the status of natural and cultural resources on the CLNAWS property.
West Mojave Plan
The West Mojave Plan (BLM 2005) is a habitat conservation plan and CDCA Plan amendment.
The plan includes management strategies for the desert tortoise, Mohave ground squirrel, and
over 100 other sensitive plants and animals. The purpose of the plan is to conserve those species
throughout the western Mojave Desert, while at the same time establishing a streamlined program
for compliance with the regulatory requirements of the Federal Endangered Species Act (FESA)
and the California Endangered Species Act (CESA). Agencies, local jurisdictions, and others with
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a stake in the future of the western Mojave Desert have collaborated in the development of the
West Mojave Plan.
The proposed project pipeline area falls within the jurisdiction of the West Mojave Plan.
China Lake Comprehensive Land Use Management Plan
The China Lake Comprehensive Land Use Management Plan (CLUMP) is the Navy’s method for
managing existing and proposed land uses under the CDCA Plan. The CLUMP is a long-term,
strategic plan that formalizes the corporate process for land use planning and management at
CLNAWS (US Navy and BLM 2002). This plan provides an integrated framework for the
management of military operations, public health and safety practices, and environmental resource
conservation programs. The CLUMP acknowledges the desirability and compatibility of multiple
land uses on Navy lands; however, the Navy’s primary objective on the weapons center is to
maintain the integrity of weapons test systems.

State
California Public Utilities Commission (CPUC) General Order (GO) No. 131-D, Section XIV B
The California Public Utilities Commission (CPUC) General Order (GO) No. 131-D, Section XIV B
clarifies that “Local jurisdictions acting pursuant to local authority are preempted from regulating
electric power line projects, distribution lines, substations, or electric facilities constructed by public
utilities subject to the Commission’s jurisdiction. However in locating such projects, the public
utilities shall consult with local agencies regarding land use matters.” Due to this GO, the public
utilities are directed to consider local regulations and consult with local agencies, but the county
and city regulations are not applicable because the county and cities do not have jurisdiction over
the proposed utility projects.
CPUC General Order No. 131-D applies to the substation siting aspect of the proposed project.
General Order 131-D Section III C requires “the utility to communicate with, and obtain the input of
local authorities regarding land use matters and obtain any non-discretionary local permits.”

Local
General Plan
The Inyo County General Plan (Inyo County 2001) Land Use Element defines the general
distribution and intensity of uses of the land for housing, business, industry, open space,
education, public buildings and grounds, waste disposal facilities, and other categories of public
and private uses. The general goal of this element is to promote community development and
expansion in Inyo County, while ensuring that all communities are served adequately by public
utilities and services.
The Circulation Element’s Goals and Policies report has a section related to canals, pipelines, and
transmission cable issues and its relevant goal and policy is listed below. The Conservation and
Open Space Element’s Goals and Policies report has a section pertaining to water resources and
its relevant goal and policy is listed below.
•

Circulation Element:
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To ensure that regional conveyance systems are designed
and located to serve Inyo County residents while not
significantly impacting existing communities or regional
viewsheds.
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•

Policy SH-1.3

Placement of Corridors: The County shall consider the
visual and environmental impacts associated with
placement of conveyance corridors.

Conservation and Open Space Element:


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 an 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.

Inyo County Groundwater Ordinance
Inyo County regulates water transfers undertaken pursuant to the County Water Code Section
1810, sales of surface water or groundwater to the City of Los Angeles, and the transfer or
transport of water from groundwater basins located in whole or in part within the boundaries of
Inyo County through the Inyo County Groundwater Ordinance.
The groundwater source for the proposed project is subject to regulation under the Inyo County
Groundwater Ordinance. The project proponent has applied for a Conditional Use Permit pursuant
to the Ordinance. As a condition of its issuance of a use permit, 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).

3.7.3 THRESHOLDS OF SIGNIFICANCE
The proposed project would result in a significant impact if it would:
1) Directly conflict with existing and/or designated land uses
2) Indirectly conflict with existing and/or designated land uses
3) Conflict with the Federal Land Policy and Management Act, the California Desert
Conservation Area Plan, The West Mojave Plan, the China Lake Comprehensive Land
Use Management Plan, the Inyo County General Plan, or the Inyo County Groundwater
Ordinance
4) Conflict with recreational activities in the project vicinity

3.7.4 IMPACTS AND MITIGATION
Potential Impact 3.7-1: Potential to directly conflict with existing and/or designated
land uses
Overview of Impacts
The project currently falls within land designated as “Rural Protection” and as SFL. The project
construction and operation and maintenance would not be in direct conflict with zoned land use or
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Draft EIR

MHA|RMT 3.7-7

3.7 LAND USE, PLANNING, AND RECREATION

existing land uses for any portion of the project. Impacts would be less than significant and no
mitigation is required.
Construction
Wells, Lift Pump Station, and Substation and Associated Facilities. Construction of the
components on the Hay Ranch property would not conflict with existing land uses. The project
parcel is privately owned by COC. The parcel is not currently inhabited and agricultural activities
have not occurred on the parcel in over 15 years. Construction would require removing abandoned
buildings on the site but would not conflict with the existing land use on the project site.
Tanks. The construction of the 250,000 gallon water storage tank on the Hay Ranch property
would not conflict with existing land use on the property, as previously discussed. A 1.5 million
gallon tank would be constructed in a 0.75-acre area just south of Gill Station Coso Road on
CLNAWS property.
The area for the tank on CLNAWS property is not currently used for any particular purpose and is
in a natural state. The military weapons testing and training uses of the CLNAWS property are
located primarily to the east of the geothermal development activities. Since no military testing is
located at the proposed tank location at the entrance to CLNAWS and next to Gill Station Coso
Road, construction of the tank for geothermal activities would not conflict with present land uses.
Pipeline. The pipeline would be partially constructed on the Hay Ranch property. Construction on
the property would not conflict with existing land use. A portion of the pipeline would be
constructed along Gill Station Coso Road, which is used for access to CLNAWS, pumice mines in
the Coso Range, and the Coso Hot Springs. Construction of the pipeline could conflict with existing
vehicle travel along the road; however, mitigation as defined in Section 3.14 Transportation and
Traffic would be implemented to minimize impacts to road usage to less than significant levels.
The Inyo County Public Works Department is currently planning to upgrade and widen sections of
Gill Station Coso Road. COC has submitted an application with the Inyo County Department of
Public Works for right-of-way access along the road. COC would coordinate with the County to
minimize impacts to use of the road during construction.
A section of pipeline would be located on the CLNAWS property. Construction would occur within
the road ROW and would not interfere with existing Navy activities and land uses. Navy weapons
testing activities occur within CLNAWS at a considerable distance from the proposed project. The
geothermal activities at CLNAWS are located at the eastern end of the proposed project pipeline.
Construction of the pipeline would be within the geothermal area and near CLNAWS west
entrance, away from weapons testing regions. The pipeline would primarily be buried and would
not conflict with existing Navy land uses.
Operation and Maintenance
Wells, Lift Pump Station, and Substation and Associated Facilities. Operation of the facilities
on the Hay Ranch property would not conflict with existing and/or designated land uses.
Discussion of future potential agricultural use of the property is addressed in Section 3.8
Agricultural Resources.
The project would not require a change in land use or zoning designations at the Hay Ranch
property because COC is only proposing to pump water, which is a currently permissible land use.
The General Plan designation was established in 2001 and the land had been fallow for about 10
years by then. The land use designation of “Rural Protection” includes “managed production of
resources.” The proposed use of the property involves the managed production of the water for
geothermal energy production, which is consistent with the designation. The land use designation
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is intended to keep land relatively rural in character. The proposed substation and pump lift station
would comply because these facilities would only occupy about 5 acres of the 300 acre parcel (1.7
percent), and the majority of the parcel would remain as rural and undeveloped.
The proposed substation would fall under the jurisdiction of the CPUC GO No. 131-D. Although the
project parcel is not designated as Public Facility (PF), Coso would sell approximately 0.5 acres of
property (as shown in Figure 2.3-2) to Southern California Edison for the substation construction.
The substation and associated facilities would be exempt from local planning and zoning
regulations and would therefore not conflict with local land use and zoning. The substation would
be screened with compatible landscaping to minimize its visibility and to be compatible with the
rural character of the parcel. Impacts would be less than significant.
Maintenance of the facilities on the Hay Ranch property would entail periodic draining of the
pipeline into the tank and the wells. The tank includes an overflow. Overflow would not impact the
surrounding BLM land uses. Coso recently completed a 2-week pump test, where 28,800,000
gallons were discharged from the wells onto the parcel without erosion or seepage onto BLMowned lands. Impacts from discharge from the tanks for maintenance or even failure of the tanks
would not have an impact on surrounding land uses.
Tanks. Operation and maintenance of the two water storage tanks would not directly conflict with
or change any existing land uses. The tanks would not have any operating function that might
prevent future agricultural uses on Hay Ranch or any existing military weapons testing uses on
CLNAWS. The operation of the tanks would not conflict with any land uses.
Pipeline. The operation of the pipeline would not conflict with existing land use or zoning on the
Hay Ranch parcel, in the Gill Station Coso Road right-of-way, or on the CLNAWS property. The
pipeline would be mostly buried (with only a 500-foot section located above ground as shown in
the design drawings in Appendix B) and would only have the potential to result in an impact in the
case that maintenance would be required on a buried segment of the pipeline. Excavating a
portion of the buried pipeline along Gill Station Coso Road may damage the road leading to a
compromised usage of the road. Mitigation measure Traffic-2 would require coordination with
interested parties and the County Department of Public Works to reduce impacts to less than
significant levels.
Decommissioning
Decommissioning would include removal of project facilities and abandonment of the pipeline.
Decommissioning would not alter any existing land uses.

Potential Impact 3.7-2: Potential to indirectly conflict with existing and/or
designated land uses
Construction of the proposed project would have no indirect impacts on existing land uses. The
project would be constructed between 7:00 a.m. and 7:00 p.m. and noise would attenuate to
acceptable levels before reaching nearby land uses and sensitive receptors (See Section 3.12:
Noise). Construction of the project components would not indirectly affect agricultural uses in the
project vicinity because no groundwater or only a small amount of groundwater would be used for
construction.
Operation of the project has a small potential to indirectly conflict with surrounding agricultural and
ranching land uses in the region and with the habitat restoration at Little Lake. Refer to Section 3.2
Hydrology and Water Quality, which discusses impacts to water levels at Little Lake and
Portuguese Bench. Monitoring and mitigation programs are defined to avoid the potential effects to
these areas and land uses. Groundwater pumping would cause some degree of groundwater
drawdown throughout the Rose Valley. Wells in the community of Dunmovin and at Coso Junction
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may become inoperable if groundwater is drawn down below the pumps limits. Mitigation has been
included (Hydrology-1 and Hydrology-2) to minimize potential impacts to well usage to less than
significant levels. Water levels and vegetation at Little Lake Ranch could be impacted by
groundwater drawdown; the effects, however, would not be significant (see further discussion in
Section 3.2 Hydrology and Water Quality). Mitigation measures Hydrology-1, Hydrology-2, and
Hydrology-3 would minimize water and vegetation changes at Little Lake, which would avoid or
minimize impacts to the recreational uses at the Lake.

Potential Impact 3.7-3: Potential to conflict with the Federal Land Policy and
Management Act, the California Desert Conservation Area Plan, the West Mojave
Plan, the China Lake Comprehensive Land Use Management Plan, the Inyo County
General Plan, or the Inyo County Groundwater Ordinance
Construction, operation and maintenance, and decommissioning of the proposed project would not
conflict with existing plans, as described below. Potential conflicts with the West Mojave Plan
would be mitigated to less than significant levels, as described below and in Section 3.4 Biological
Resources.
FLPMA and CDCA
The FLPMA would only be applicable to lands managed by the BLM. The FLPMA provides 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. The plan would be applicable to the pipeline located on BLM managed
lands. The CDCA was created as a requirement within the FLPMA.
A portion of the proposed pipeline would be constructed on public lands subject to the CDCA Plan.
Under the CDCA Plan, the proposed pipeline would need to be constructed within existing
corridors, where possible. The majority of the pipeline would lie within an amended corridor
running between the Coso Known Geothermal Resource Area (KGRA) and Utility Corridor A, and
the pipeline would be within the corridor of Utility Corridor A (BLM 2006). Construction of the
proposed pipeline would not conflict with the CDCA plan and no mitigation would be required.
West Mohave Plan
The West Mohave Plan is a Habitat Conservation Plan and CDCA Plan amendment that is
applicable on local lands. Compliance with this plan for the construction of all components of the
project would be required. Certain construction activities may impact species protected by the
West Mojave Plan. Mitigation would be implemented to reduce these impacts to less than
significant levels. The West Mojave Plan and the project’s mitigation related to the plan are
described in detail in Section 3.4 Biological Resources.
China Lake CLUMP
The China Lake CLUMP applies to lands within the CLNAWS property. The 1.5 million gallon tank
would be on CLNAWS lands and would be subject to the CLUMP, as would a portion of the
pipeline. The CLUMP recognizes multiple uses of these lands but promotes the primary use of
weapons testing. The location where the tank would be constructed is not frequently used for
weapons testing and likely would not be frequently used in the future due to the close proximity to
Gill Station Coso Road and the entrance to CLNAWS. The pipeline would be installed
underground and would not conflict with the mission of the base. Construction, operation and
maintenance, and decommissioning of the tank and pipeline would not conflict with the China Lake
CLUMP.
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Inyo County General Plan
The proposed project would not conflict with the Inyo County General Plan. The project is
consistent with the current land use designation for the site. Other policies in the General Plan are
addressed in each section of this EIR.
Inyo County Groundwater Ordinance
The groundwater source for the project is subject to regulation under the Inyo County Groundwater
Ordinance. The project proponent has applied for the issuance of a CUP pursuant to that
Ordinance. The project is currently being evaluated under CEQA for issuance of the conditional
use permit. The project would not conflict with the Inyo County Groundwater Ordinance with the
issuance of the CUP.

Potential Impact 3.7-4: The potential to conflict with recreational activities in the
project vicinity
Overview of Impacts
The proposed project would not conflict with recreational activities in the project region. There are
no recreational activities directly within or adjacent to the areas proposed for construction. Indirect
effects could occur at the private Little Lake Ranch area if the project were to cause groundwater
drawdown; however, significant drawdown is not likely and mitigation has been included in Section
3.2 Hydrology and Water Quality to minimize effects at Little Lake Ranch.
Construction
Construction of the proposed project would not affect recreational activities in the project vicinity.
The closest national recreation area is Coso Range Wilderness, located 7 miles away from the
project. Construction would be too distant to disrupt activities in the range. There are no County
parks or campgrounds in the project vicinity. Impacts would not occur.
Operation and Maintenance
Maintenance of the project would be localized and would not affect recreation in the project
vicinity. Operation of the project might have the potential to impact wildlife hunting and fishing at
Little Lake if operation results in substantial drawdown of water levels at the reservoir. Lowered
water levels at Little Lake would have the potential to compromise wetlands and existing wildlife.
Mitigation defined in Section 3.2 Hydrology and Water Quality would be implemented to ensure
that significant impacts to water levels and vegetation do not occur at Little Lake. Mitigation
measures would minimize water and vegetation changes at Little Lake, which would avoid or
minimize impacts to the recreational uses at the Lake.
Refer to Section 3.2 Hydrology and Water Quality for a complete discussion of project operation
and drawdown in Rose Valley.
Decommissioning
Decommissioning would include removal of project parts and abandonment of the pipeline.
Decommissioning would not impact any existing recreation resources.
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3.3.2 ENVIRONMENTAL SETTING
Existing Agricultural Activities
Regional Activities
Agriculture in Inyo County is divided into two basic categories, livestock and intensive agriculture.
Livestock production, the primary agricultural activity in the County, consists of raising cattle, pack
animals (horses, mules, and burros used for transporting people and supplies in roadless areas),
and sheep. The livestock industry depends primarily on dry grazing to support livestock herds in
the County. Some irrigated pasture is present, and a small amount of land is irrigated for intensive
agricultural purposes (Inyo County 2001). Intensive agriculture generates revenues through the
sale of harvested field crops, such as alfalfa and other hay. Other crops that are grown in Inyo
County in small quantities include carrots, dates, and garlic (City-data.com 2007).
The 2005 top agricultural products in Inyo County by value were (California Farm Bureau
Federation 2007):
•

Hay, Alfalfa: $6,864,000

•

Stockers and Feeders: $5,600,000

•

Steers: $4,356,000

•

Heifers: $3,418,000

•

Cows: $2,250,000

The total value of agricultural production in Inyo County in 2005 was $16,614,000, which ranks 55th
out of 58 counties in the State (California Farm Bureau Federation 2007). The largest private
parcel is 1,400 acres and is not currently farmed (Larsen 2007b).
Agricultural Activities in the Vicinity of Hay Ranch
Irrigated farmland within Inyo County is located predominantly along US Highway 395, with the
most activity occurring around the City of Bishop (Inyo County 2001), located approximately 95
miles north of the project area. The currently irrigated cropland closest to the project area is
located at Cactus Flats, just south of Olancha along Highway 395 (Johnson 2005). This farm is
about 13 miles north and east of the Hay Ranch property.
The Hay Ranch property is not currently in agricultural use; it has been fallow for over 15 years.
The parcel was historically used for alfalfa production, producing more than seven tons per acre. It
became economically infeasible to farm alfalfa in the early 1990s due to the cost of electricity to
pump water from 600 feet and due to the low price of alfalfa (Larsen 2007). The Hay Ranch parcel
is now owned by Coso Hay Ranch, LLC and is no longer farmed. Coso Operating Company also
owns the parcel of land across from Coso Junction, to the west of US Highway 395, which includes
two wells. No agricultural activities have occurred on that site since 1991 (GBUAPCD 2004).
Little Lake, located 9 miles south of the Hay Ranch property, is a privately-held reservoir that is
currently operated as a private duck hunting preserve. It is managed by Little Lake Ranch,
Incorporated (LLR). LLR completed a habitat restoration project to restore water bodies on the
property in 2000 (Arnold 2007). LLR is not considered ranchland or agricultural land. A condition of
the grant for habitat restoration was that no grazing would occur on the property (Larsen 2007).
Portuguese Bench is a ranch area located approximately 2 miles southwest of the Hay Ranch
property. The ranchers at Portuguese Bench rely on artesian springs to provide all of their potable
and livestock water needs.
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Agricultural Land Use Designations in the Inyo County General Plan
The majority of Inyo County is designated State and Federal Lands (SFL) and zoned Open Space
(OS-40) (Inyo County 2001). Agricultural land in Inyo County is minimal, generally located in small
pockets around cities and towns along US Highway 395.
The Hay Ranch property is designated Rural Protection (RP) in the 2001 General Plan, and zoned
OS-40. It is not currently zoned for agricultural use.
The Coso Operating Company parcel of land across from Coso Junction, to the west of US
Highway 395 is designated as “Agricultural (A)” in the Inyo County General Plan (Inyo County
2001). No agricultural activities have taken place at or near Coso Junction since 1991 (GBUAPCD
2004).

Important Farmland Categories
Overview
CEQA §21060.1 defines “agricultural land” as:
(a) “prime farmland, farmland of statewide importance, or unique farmland, as defined by the
United States Department of Agriculture land inventory and monitoring criteria, as modified
for California.
(b) In those areas of the state where lands have not been surveyed for the classifications
specified in subdivision (a), "agricultural land" means land that meets the requirements of
"prime agricultural land" as defined in paragraph (1), (2), (3), or (4) of subdivision (c) of
Section 51201 of the Government Code.”

Prime Farmland, Farmland of Statewide Importance, or Unique Farmlands
Prime farmland, farmland of statewide importance, and unique farmlands are as follows:
•

Prime Farmland: Prime Farmland is defined by the California Department of
Conservation as: “Land with the best combination of physical and chemical features
able to sustain long term production of agricultural crops. This land has the soil quality,
growing season, and moisture supply needed to produce sustained high yields. Land
must have been used for production of irrigated crops at sometime during the past four
years.”

•

Unique Farmland: Unique Farmland is defined by the California Department of
Conservation as: “Lesser quality soils used for the production of the state’s leading
agricultural crops. This land is usually irrigated, but may include non-irrigated orchards
or vineyards as found in some climatic zones in California."

•

Farmland of Statewide Importance: Farmland of Statewide Importance is defined by
the California Department of Conservation as: “Land similar to Prime Farmland that has
a good combination of physical and chemical characteristics for the production of
agricultural crops. This land has minor shortcomings, such as greater slopes or less
ability to store soil moisture than Prime Farmland. Land must have been used for
production of irrigated crops at sometime during the past four years.”

Inyo County does not contain any mapped Prime Farmland, Unique Farmland, or Farmland of
Statewide Importance (California Division of Land Resource Protection 2004); therefore, none of
these land designations exist in the project area.
The Hay Ranch property could be considered Prime Farmland in the future if sufficient water were
available for irrigation and if it became economical to grow alfalfa. The parcel meets the production
criteria for designation as Prime Farmland, which is having the capability to produce greater than
seven tons per acre of alfalfa (Milovich 2007).
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The National Resource Conservation Service (NRCS) does not have soil data for the project area
that might suggest agricultural uses for Hay Ranch (NRCS 2007). 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 consists of granitic rocks of Mesozoic age with older metasedimentary and
metavolcanic rocks. The type of soil found on the Hay Ranch property is known as Maynard LakeStumble (BLM 1980). This sandy soil is formed from rhyolite tuff and volcanic ash deposits and is
highly porous. Maynard Lake-Stumble soils drain rapidly and are prone to erosion (refer to soils
discussion in 3.2 Geology and Soils). Hay and alfalfa are the best crops to grow on these types of
soils because alfalfa grows best in well-drained soils with a pH of 6.5 to 7.5, as long as there is a
water source.
Williamson Act Lands
The California Land Conservation Act, also known as the Williamson Act, encourages farmers to
retain their lands for agricultural use by providing tax incentives. The purpose of this act is to
reduce the incidence of farmland conversion from agricultural to other uses, such as residential or
industrial purposes (County Division of Land Resource Protection 2006). Inyo County does not
participate in the Williamson Act program.

3.8.3 REGULATORY SETTING
Federal
There are no relevant federal regulations for assessment of agricultural resources.

State
Farmland Mapping and Monitoring Program. The California Department of Conservation, under
the Division of Land Resource Protection, has set up the Farmland Mapping and Monitoring
Program (FMMP), which monitors the conversion of the State’s farmland to and from agricultural
use. The FMMP provides the information needed to assess the value of highly productive and
economically important farmland. Because of budget constraints and the lack of published soil
surveys, potentially important farmlands in Inyo County have not been identified in the FMMP
system (Inyo County 2001; California State Department of Conservation 2007).

Local
General Plan. The Inyo County General Plan (Inyo County 2001) Conservation and Open Space
and Land Use Element’s goals and policies relevant to the agricultural resource aspects of the
project are listed below:
•

•

Conservation and Open Space Element:


Goal S-1

Maintain the productivity of Inyo County’s soils.



Policy S-1.1

Soil Conservation for Agriculture: Encourage the
conservation of agricultural soils to provide a base for
agricultural productivity and the County’s economy.

Land Use Element:


Goal LU-5

Provide adequate public facilities and services for the
existing and/or future needs of communities and their
surrounding environs, and to conserve natural and
managed resources.



Policy LU-5.3

Agricultural Designation (A): This designation provides for
agricultural uses on land that is suited by soils and water
resources to the production of food and fiber on a regular
and sustained basis, limited agricultural support services,
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agriculturally-oriented services, agricultural processing
facilities, public and quasi-public uses, and certain
compatible nonagricultural activities. Residential uses
associated with the agricultural use are allowed at a
maximum density of 1 du/40 acres. The FAR for
nonresidential uses shall not exceed 0.10 with the following
exceptions: the FAR for agriculturally oriented services (e.g.
stables, feed stores, silos, etc.) shall not exceed 0.25.

3.8.4 THRESHOLDS OF SIGNIFICANCE
The proposed project would result in a significant impact if it would:
1) Conflict with existing land use designations for agricultural use
2) Directly convert a significant amount of farmland to non-agricultural uses
3) Indirectly convert a significant amount of farmland to non-agricultural uses through
removal of water sources, removal of access to water resources, or removal of
available electricity or transportation
4) Indirectly impact future use of the Hay Ranch property as agricultural land or
preclude the property from being designated as Prime Farmland in the future

3.8.5 IMPACTS AND MITIGATION
Potential Impact 3.8-1: Potential to conflict with existing land use designations for
agricultural use
The project area does not include lands with a land use designation of “Agricultural (A)”, as defined
by the Inyo County General Plan. The closest “A” designated lands are located at Coso Junction,
and have been fallow since at least 1991 (GBUAPCD 2004).
Agricultural land use designations in Inyo County allow for agricultural use but also limited
agricultural support services, agriculturally-oriented services, agricultural processing facilities,
public and quasi-public uses, and certain compatible nonagricultural activities. Construction and
operation of the project would not place any facilities on lands designated Agriculture. The project
would have no impact on existing land use designations for agricultural use.

Potential Impact 3.8-2: Potential to directly convert a significant amount of farmland
to non-agricultural uses
Overview of Impacts
Direct conversion of potential farmland would result from using farmland for non-farming uses. Inyo
County does not contain Prime Farmland, Unique Farmland, or Farmland of Statewide Importance
(FMMP 2004). The proposed project would require construction on the Hay Ranch property, which
historically was a 300 acre alfalfa farm.
The proposed project would result in removal of about 5 acres of the 300 acre plot (1.7 percent).
This would not be considered significant conversion of farmland and no mitigation is required.
Indirect effects from groundwater pumping on surrounding agricultural uses are addressed in
Potential Impact 3.8-3. Indirect effects of groundwater pumping and use of the existing wells on
potential farming on the Hay Ranch property are addressed in Potential Impact 3.8-4.
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Construction
Project construction would last approximately 110 days. Construction is temporary and no
construction activities for any part of the project would require disturbance of currently operating
agricultural or grazing lands. Topsoil would be stockpiled and spread back over the project area.
Construction of facilities on approximately 59.5 acres would not result in the direct conversion of
significant amount of farmland to non-agricultural uses.
Operation and Maintenance
Wells, Pump Lift Station, and Substation and Associated Facilities. These project
components would occupy less than 5 acres of the Hay Ranch parcel. The lift pump station and
associated facilities (including the 250,000 gallon storage tank) would all be located in one area of
the Hay Ranch parcel. The 0.5 acre substation site would be located along the eastern boundary
of the parcel. The Hay Ranch site is not currently in agricultural use, and has been fallow for over
15 years. The project would use approximately 5 acres of the approximately 300 acres available
(1.7 percent) for potential future farming, so impacts to farmland would be less than significant.
The project property could still be used for agricultural production in the future. Operation of the
facilities on the Hay Ranch property would not significantly impact the use of the property as
farmland, as the project would not directly convert the majority of the property to another land use.
Tanks. The 250,000 gallon water storage tank is located on the Hay Ranch property, as discussed
above, and would not have a significant impact on or result in the conversion of a significant
amount of farmland to non-agricultural uses. The second 1.5 million gallon tank is located south of
Gill Station Coso Road, on CLNAWS property. This tank would not be located on farmland and
would not convert farmland to non-agricultural uses.
Pipeline. The pipeline corridor, other than on the Hay Ranch property, does not traverse any
farmlands and would not result in direct conversion of farmland to non-agricultural uses. The
pipeline section between the north well and the south well on the Hay Ranch property would be
installed underground; therefore, the land above the pipeline could be used for agriculture, were it
economical and/or feasible to do so. There would be no direct impacts to farmland.
Decommissioning
Decommissioning would include removing project components and disposing, storing, or recycling
them, and abandoning pipeline in place. Decommissioning would not impact farmland and would
result in availability of a few more acres on the Hay Ranch property for farming. The substation
would not be removed. Decommissioning would not have a direct impact on farmland or directly
convert a significant amount of farmland to non-agricultural uses.

Potential Impact 3.8-3: Potential to indirectly convert a significant amount of
farmland to non-agricultural uses through removal of water sources, removal of
access to water resources, removal of available electricity, or impeding
transportation
Overview of Impacts
Indirect conversation of farmland could result from removal of water, electricity, or transportation
needed to farm. Construction would not indirectly impact agricultural uses.
The proposed project could result in some groundwater drawdown in the Rose Valley, including in
water wells. Mitigation would reduce impacts to wells to less than significant levels. The project
would provide a new substation to the area, which would bring a reliable source of power for
farming. The project would not block any major transportation routes that are used by farmers.
Conditional Use Permit (CUP 2007-003) Application
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Construction
Construction would not have effects that could result in changes in the environment that could
result in conversion of farmland to non-agricultural uses. Construction on the Hay Ranch property
would be temporary and ground disturbance other than for the lift pump station and substation and
associated facilities would be reclaimed. Topsoil would be stockpiled and spread back over the
project area. Construction would not use electricity from the existing supply. Power needs would
be met by generators and fuel powered motors (such as on construction equipment). Project
construction would not block any major transportation routes for agricultural products (US Highway
395 in the project area). Gill Station Coso Road may experience some temporary closures during
installation of the project pipeline, but no farms are located along Gill Station Coso Road.
Construction would not indirectly impact or result in the conversion of a significant amount of
farmland to non-agricultural uses.
Operation and Maintenance
Operation of the entire water extraction and delivery system was thought to have some potential to
affect groundwater supplies and therefore agricultural uses in the Rose Valley.
The proposed groundwater pumping would likely cause some lowering of the water table in the
Rose Valley after several years of project operation. Pumping tests and groundwater modeling
was performed for the proposed project in order to assess the extent of groundwater drawdown
that may be observed and the timeframe in which drawdown may occur. See Appendix C1 for a
discussion of the results of the groundwater pumping test and Appendix C2 for a discussion of the
groundwater modeling.
Coso Junction is across US Highway 395 from a property currently designated as Agricultural but
not currently used for agricultural production. This property has two wells on it and is also owned
by Coso Operating Company. The wells may experience significant drawdown over the course of
the proposed project. The existing wells would be accessible if farming were to be reinstated on
this property in the future. The applicant would assume any costs for deepening those wells for
future agricultural activity while in their ownership (per mitigation measure Hydrology-2). Initiation
of agricultural operations at that site are at COC’s discretion.
The proposed project includes a power substation and would provide better access to electrical
power, if the site were farmed in the future.
The nearest agricultural land that is currently irrigated is a commercial alfalfa farm located
approximately 13 miles north and east of the project site, at Cactus Flats. This farm is in a different
groundwater basin than the Hay Ranch Parcel (Cactus Flats basin versus the Rose Valley basin),
and water supply at the Cactus Flats alfalfa farm would not be impacted by the proposed project.
There are no irrigated croplands south of the Cactus Flats farm within Inyo County. There are no
currently irrigated croplands in Rose Valley.
Ranching would not be impacted by the proposed project. The Davis Ranch, located on
Portuguese Bench, relies on artesian water supplies moving along the nearly vertical normal fault
on their property. Their water supply would not be influenced by the proposed groundwater
extraction project. Portuguese Bench is located at an elevation of approximately 3,882 feet above
mean sea level (amsl). Portuguese Bench is also to the west of Hay Ranch, at the edge of the
Sierra Nevada Mountains (above the Rose Valley). The Hay Ranch wells are located within the
valley and at an elevation about 450 feet below Portuguese Bench. According to the hydrologic
analysis (refer to Section 3.2 Hydrology and Water Quality) there would be no impact to the
artesian springs at Portuguese Bench from groundwater pumping on Hay Ranch. The springs are
fed by water moving along the fault coming off of the Sierra Nevada Mountains and not from the
deeper aquifer in Rose Valley. Project operation would not impact ranching.
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Decommissioning
Decommissioning would include removing project components and disposing, storing, or recycling
them, and abandoning piping in place. Decommissioning would not indirectly impact farmland and
would result in availability of a few more acres on the Hay Ranch property for farming. The
substation would not be removed and would continue to provide electricity to local users.
Decommissioning would not have an indirect impact on farmland or indirectly convert a significant
amount of farmland to non-agricultural uses.

Potential Impact 3.8-4: The potential to indirectly impact future use of the Hay
Ranch property as agricultural land or preclude the property from being designated
as Prime Farmland in the future
Overview of Impacts
Construction is temporary and would not impact the use of the project site in the future as farmland
or prevent the property from being designated as Prime Farmland in the future.
The Hay Ranch property was historically used for alfalfa production. The water source was the
existing wells that are currently proposed for water extraction and delivery to the Coso geothermal
field. Use of the wells for water transport would not exclude potential use of the same wells to
irrigate the Hay Ranch property. Alternatively, new wells could be installed for irrigation, if the
owner were to decide to farm the property. Future designation of the property as Prime Farmland
is speculative. The project would not have significant impacts on potential future farming of the
property.
Construction
Construction would not indirectly impact future use of the Hay Ranch property as agricultural land
or preclude the Hay Ranch property from being designated as Prime Farmland in the future.
Construction is short-term (lasting about 110 days). Topsoil would be stockpiled and replaced and
only small amounts of water would be needed. Since construction is temporary and would only
occur on a small portion of the overall property, it would not directly or indirectly impact future use
of the Hay Ranch property for agriculture or impede a designation as Prime Farmland.
Operation and Maintenance
The Hay Ranch site is not currently in agricultural use, and has been fallow for over 15 years. The
project would use approximately 5 acres of the approximately 300 acres available (1.7 percent) for
potential future farming, so impacts to the future use of Hay Ranch for agricultural land or Prime
Farmland would be less than significant.
The project property could still be used for agricultural production in the future. Operation of the
facilities on the Hay Ranch property would not significantly impact the use of the property as
farmland, as the project would not directly convert the majority of the property to another land use.
The proposed project should not preclude potential future farming of the Hay Ranch parcel or
potential future designation as Prime Farmland, although it should be noted that there is currently
no farmland designated in Inyo County as Prime Farmland, Unique Farmland, or Farmland of
Statewide Importance.
The Hay Ranch parcel is small in comparison to other farms in Inyo County (300 acres, while the
largest is about 1,400 acres and the Lubkin Ranch in Lone Pine is approximately 760 acres
(Larsen 2007b)) and requires deep groundwater pumping to access water supplies (over 600 feet).
The likelihood that it would be designated Prime Farmland is remote.
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According to Section 15125 of the CEQA Guidelines, an EIR must include a description of the
existing physical environmental conditions in the vicinity of the proposed project to provide the
baseline condition against which project-related impacts are compared. Normally, the baseline
condition is the physical condition that exists when the Notice of Preparation is published. The
baseline condition is that Hay Ranch is not agricultural land, as defined. The potential for future
use of the land for agriculture or a future potential designation of the land as agricultural is
speculative and therefore, the project would not have a significant impact on potential future use of
the parcel as agricultural land. Prime Farmland status would be determined based on the existing
conditions of the parcel and the economic environment in the future.
Decommissioning
Decommissioning would include removing project components and disposing, storing, or recycling
them, and abandoning piping in place. Decommissioning would not indirectly impact the use of the
Hay Ranch property as farmland in the future and would result in availability of a few more acres
on the Hay Ranch property for farming as well as returning the existing water supply to potential
agricultural usage. The substation would not be removed and would continue to provide electricity
to local users and potentially to the Hay Ranch site if agriculture were resumed. Decommissioning
would not have a negative indirect impact on agricultural uses of Hay Ranch.
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3.9.1 ENVIRONMENTAL SETTING
Regional Visual Character
The proposed project area extends from Rose Valley in the west into the western portion of the
Coso Range on the east. The western end of the study area lies in the north-central portion of
Rose Valley at an elevation of 3,436 feet above sea level (amsl). The project corridor then extends
approximately 9 miles to the east. Once the project corridor begins to head eastward along Gill
Station Coso Road, it climbs up the sloping alluvial fans against the Coso Range until it reaches a
maximum elevation of 4,310 feet (amsl) at a high point that provides an overlook of Sugarloaf
Mountain approximately 1.3 miles to the southeast. From this location, the project corridor
descends down to an elevation of 4,106 feet on a playa near the northern base of Sugarloaf
Mountain.
Mountains
The Rose Valley is a small valley between Indian Wells Valley and Owens Valley. The Rose Valley
is framed by the Sierra Nevada Mountain Range to the west and the Coso Range to the east.
The Sierra Nevada Mountains provide one of the most striking and consistent visual backdrops
found on the western side of Inyo County. The Sierra Nevada is visible to the west from almost
every location in the Rose Valley. This mountain range is striking because of the rapid elevation
change from the valley floor, the exposed granite faces on the mountains, and the presence of
snow on the peaks during much of the year.
The Coso Range is located to the east of the Rose Valley and forms a striking contrast to the
Sierra Nevada Mountains to the west. The Coso Range includes Coso Peak, at 8,160 feet (asl), as
well as Silver Peak and Silver Mountain, both more than 7,400 feet asl. The Coso Range consists
of volcanic domes and flow deposits, which provide an aesthetically interesting topography to the
region. Alluvial fans radiate westward from the Coso Range into the valley. Sparse desert scrub is
found in the areas where there is vegetation.
Surface Water and Wetlands
Soils are dry and well drained near the Coso Range in the Rose Valley. Wetlands are uncommon
and streams are intermittent. A large reservoir and wetland, known as Little Lake, is located about
9 miles south of the project area. The wetland is visible from US Highway 395 (US 395). The
wetland includes 90 acres of a navigable water body, 10 acres of palustrine1 emergent wetlands,
and about 6 acres of palustrine forested habitat along a 1.6-mile creek corridor (Arnold 2007). The
Little Lake area provides a unique contrasting view with the surrounding desert environment.

Scenic Roads
California's Scenic Highway Program was created by the Legislature in 1963. Its purpose is to
preserve and protect scenic highway corridors from change that would diminish the aesthetic value
of lands adjacent to highways. The State laws governing the Scenic Highway Program are found in
the Streets and Highways Code, Section 260 et seq. A highway may be designated scenic
depending upon how much of the natural landscape can be seen by travelers, the scenic quality of
the landscape, and the extent to which development intrudes upon the traveler's enjoyment of the
view. The State Scenic Highway System includes a list of highways that are either eligible for
1

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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designation as scenic highways or have been designated. The status of a State Scenic Highway
changes from eligible to officially designated when the local jurisdiction adopts a scenic corridor
protection program, applies to the California Department of Transportation (Caltrans) for scenic
highway approval, and receives notification from Caltrans that the highway has been designated
as a Scenic Highway (Caltrans 1996).
US 395 is eligible for designation as a scenic highway (Caltrans 2007). The Coalition for Unified
Recreation in the Eastern Sierra (CURES), a nonprofit organization, has designated US Highway
395 as a part of the Eastern Sierra Scenic Byway (Inyo County 2006).

Local Visual Character
Overview
The visual resources of the proposed project site are discussed here based on CEQA
considerations and visual resource assessment guidelines used by the BLM. A visual resources
assessment was included in the 2006 EA prepared by the BLM for this project and has been
incorporated into this EIR. The local setting was evaluated using aerial photography, maps, and
site visits.
Viewsheds
A viewshed is an area that can be seen from a given vantage point and viewing direction. A
viewshed is composed of foreground items (items closer to the viewer) that are seen in detail and
background items (items at some distance from the viewer) that frame the view. If a person is
moving, as when traveling along a roadway (a view corridor), the viewshed changes as the person
moves, with the foreground items changing rapidly and the background items remaining fairly
consistent for a long period of time.
The viewshed at the project site is shaped by the regional features in the background and local
land uses in the foreground. The viewshed at the project site includes the Sierra Nevada range to
the west and the Coso Range to the east in the background and the immediate roadway and
roadside properties in the foreground as viewed from US 395. The background of the viewshed is
more aesthetically pleasing than the foreground in the project area. The foreground consists of:
•

US 395

•

Several dilapidated buildings and other buildings in disrepair along US 395

•

Some commercial development at Coso Junction

•

The existing dilapidated structures at the Hay Ranch property, which includes two
mobile homes and a metal storage shed.

The scenic quality of the viewshed is discussed further below.
Scenic Quality within the Viewsheds
Definition. Scenic quality is a measure of the visual appeal of a tract of land. Several factors
contribute to a site’s scenic quality, including:
•

Landform

•

Adjacent scenery

•

Vegetation

•

Scarcity (common or rare)

•

Water

•

Cultural modifications

•

Color
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Areas with the most variety and the most harmonious composition have the greatest scenic value.
Features of the human environment do not necessarily detract from the scenic value of the
landscape. Scenic quality is based on its appeal as well as a site’s uniqueness in a physiographic
region.
Scenic Quality of the Project Site. The project area can be divided into a western portion and an
eastern portion in terms of visual resources. The western portion includes Hay Ranch and the
proposed pipeline route to Gill Station Coso Road. The eastern portion includes the pipeline route
and high point tank along Gill Station Coso Road east onto the CLNAWS facility.
The western portion of the project is most visible to the public. Hay Ranch is within the foreground
of the viewshed from US 395 and currently consists of two abandoned, dilapidated mobile homes,
a storage shed, and two wells. The site has a similar appearance to other sites along US 395 and
is not unique for the region. The north and south wells are visible from US 395. The Southern
California Edison (SCE) 115 kilovolt (kV) transmission line is located behind the wells, with the
Gorge Rinaldi 500 kV SCE/Los Angeles Department of Water and Power (LADWP) transmission
line visible in the foreground.
The eastern portion of the project along Gill Station Coso Road is largely in a natural state but
foreground views are of the immediate roadsides. CLNAWS operations and features and the four
geothermal power plants on the CLNAWS property are not visible in the background due to their
locations within the Coso Range.
The foreground areas of the proposed project area are not particularly unique. The overall scenic
quality of the region is much more influenced by the regional topographic features in the
background of the viewshed.
BLM Assessment of Scenic Quality. The BLM’s method of assessment of scenic quality of
visual resources in the project area results in a rating of C, which is the lowest rating, for both the
eastern portion of the project on Hay Ranch and the western portion along Coso Road and
CLNAWS (BLM 2006). The Hay Ranch property is not of high quality compared with regional
views because of the presence of the existing wells, dilapidated buildings, and transmission
corridors in the foreground. The western portion of the project was also given a rating of C
because of the presence of Gill Station Coso Road in the foreground.

Sensitive Viewers
Definition. Viewer sensitivity is a measure of public concern for changes to scenic quality. Viewer
activity, view duration, distance away from seen objects (foreground and background), adjacent
land uses, and special planning designations such as scenic route designation are used to
characterize viewer sensitivity.
Sensitive Viewers at the Project Site. Sensitive viewers in the project area are largely limited to
the western portion of the project along US 395 in view of Hay Ranch. Sensitive viewers include
locals at the Coso Junction community, recreationalists, and motorists along US 395 in the project
vicinity.
The eastern portion of the project area along Gill Station Coso Road is seldom seen, as the
roadway proceeds through an unpopulated area. The roadway provides access to active mining
operations, the Coso known geothermal resource area (KGRA), and CLNAWS. These are not
areas of high interest to tourists and recreationalists. CLNAWS is not open to the public
Access to Coso Hot Springs on the CLNAWS is along Gill Station Coso Road. Native Americans
travel the roadway by vehicle to visit the hot springs approximately two to three times per year
(Bjornstad 2007). Native American concerns related to the project are discussed in Section 3.5
Cultural Resources.
Conditional Use Permit (CUP 2007-003) Application
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BLM Assessment of Sensitive Viewers. The BLM’s visual assessment also considered viewer
sensitivity and viewer distance to the project site. Sensitivity level takes into consideration the
frequency of use of an area and the user’s perceived degree of concern about proposed changes
in scenic quality. 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 was
determined to be low for the western portion of the project. Viewer sensitivity for the eastern
portion of the project was also determined to be low because of the infrequent use of Gill Station
Coso Road by sensitive viewers (BLM 2006).

Light and Glare
Light pollution is defined as any adverse effect of artificial light, including sky glow, glare, light
trespass, light clutter, decreased visibility at night, and energy waste (IDA 2007).
The largest source of light and glare in the project vicinity is the Chevron service station at Coso
Junction. There are a few homes west of US 395 near Coso Junction that are also sources of light
and glare.

3.9.2 REGULATORY SETTING
Federal
There are no relevant federal regulations for assessment of visual resources; however, the BLM
assesses scenic quality and sensitivity level for projects located on or partially on BLM managed
lands.
Scenic quality is determined based upon the visual appeal of a tract of land. Lands are given an A,
B, or C rating based on the apparent quality. The rating is based upon vegetation, landform, 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 and that features of the human environment do not necessarily detract from the
scenic value of a landscape.
Sensitivity level is determined based upon the frequency of use of an area and the user’s
perceived degree of concern about proposed changes in scenic quality. Areas are given a high,
medium, or low sensitivity rating based on type of users, amount of use, public interest, adjacent
land uses, special land use areas, and other appropriate factors. The BLM has provided an
assessment of visual resources for this project in their 2006 EA.

State
There are no relevant State regulations for assessment of visual resources.

Local
General Plan
The Inyo County General Plan (Inyo County 2001) Conservation and Open Space Element’s goals
and policies relevant to visual resources of the project are listed below:
•

Conservation and Open Space:
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Policy VIS-1.1 Historic Character: The County shall preserve and maintain
the historic character of communities within the County.



Policy VIS-1.4 Equipment Screening: Within communities, building
equipment shall be screened from public view.



Policy VIS-1.6 Control of Light and Glare: The County shall require that all
outdoor light fixtures including street lighting, externally
illuminated signs, advertising displays, and billboards use
low-energy, shielded light fixtures which direct light
downward (i.e., lighting shall not emit higher than a
horizontal level) and which are fully shielded. Where public
safety would not be compromised, the County shall
encourage the use of low-pressure sodium lighting for all
outdoor light fixtures.

3.9.3 THRESHOLDS OF SIGNIFICANCE
The proposed project would result in a significant impact if it would:
1) Have a substantial adverse effect on the scenic quality of the local environment, as
experienced by sensitive viewers
2) Cause a substantial adverse effect on the scenic quality of the region by indirect effects
to regional water-dependent vegetation and wetlands, as experienced by sensitive
viewers
3) Create a new source of substantial light or glare, which would adversely affect
neighboring properties or the nighttime sky in the area

3.9.4 IMPACTS AND MITIGATION
Potential Impact 3.9-1: The potential to have a substantial adverse effect on the
scenic quality of the local environment, as experienced by sensitive viewers
Overview of Impacts
Visual impacts from the proposed project would differ depending upon the stage of work.
Construction would be temporary and would result in some visual impacts within the foreground of
the viewshed in the project area. Impacts would be associated with ground disturbance and the
presence of construction equipment and materials. Operational and maintenance impacts would
include the presence of a substation and mechanical building, a lift pump station building, and a
water tank on the Hay Ranch property. A second tank and some sections of above ground pipeline
would also be visible along Gill Station Coso Road from the Hay Ranch property to CLNAWS.
The proposed project would not have significant visual impacts because the project elements
would not be visually obtrusive or detract from the overall scenic views associated with the scenic
quality of the viewshed, including the vegetation, lava flows, and peaks of the eastern Sierra
Nevada crest. Project impacts would be less than significant because the visible elements would
be largely screened. The project as proposed includes painting all exposed elements in neutral
desert colors, which would minimize visual obtrusiveness.
Construction
Wells, Lift Pump Station, and Substation and Associated Facilities. Wells would only require
the installation of pumps, which would not have a significant visual impact. Construction of the
substation and associated buildings (a mechanical and electrical equipment building (MEER)) and
the lift pump station would require trucks and heavy equipment. Construction work would involve
Conditional Use Permit (CUP 2007-003) Application
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ground disturbance that could be visible from US 395; however, visual impacts would be
temporary. Construction would last approximately 110 days, with work on multiple areas occurring
concurrently.
Construction would occur approximately 0.33 miles east of US 395 and would result in the
disturbance of about 5 acres of the 300 acre property. Sensitive viewers may see colored
construction equipment (often bright yellow in color); tall pieces of machinery such as cranes, and
material stockpiles of wood. This construction view, though temporary, could be considered
potentially significant and distracting from the overall quality of the viewshed in the project area.
The following mitigation measure would be implemented to reduce impacts to less than significant
levels.
Aesthetics-1: Construction of the project components on the Hay Ranch property shall be
screened with cloth construction fencing. The fencing will be a desert sand or similar neutral
color. The fencing will conceal equipment and material piles from sensitive viewers. The
temporary fencing shall be removed after construction is complete.

After construction is complete at the project site, any disturbed ground that is not a part of the
substation, MEER, or lift pump station facilities and access roads would be recontoured and
reclaimed with a native seed mix.
Tanks. The project includes construction of two water storage tanks. One 250,000 gallon tank
would be constructed on the Hay Ranch property. The tank would be less than 25 feet tall and
would be located in the vicinity of the south well. Construction of the tank would also occur at the
same time as the other components and would be considered part of the same construction
footprint. Mitigation measure Aesthetics-1 would be implemented during construction of the tank to
reduce effects to less than significant levels.
The second tank would be located along the south side of Gill Station Coso Road at the highest
point along its route within CLNAWS. This tank would be about 100 feet in diameter and 28 feet
tall. The tank would require a construction area of about 0.75 acres. The tank would be welded
together on-site and would be installed on top of a reinforced concrete ring wall footing. Large
construction equipment would be needed to install the tank. The installation would be visible from
Gill Station Coso Road; however, the tank would be installed within Navy lands, which is not open
to the public and where sensitive viewers are not expected. The tank would take a few weeks to
construct and would have a less than significant temporary visual impact.
Pipeline. A portion of pipeline would be installed on the Hay Ranch property between the north
well and the south well. This section would include a 12-inch pipeline installed underground. Some
construction equipment would be needed for installation but the equipment would be limited to a
dozer/trencher and would be low profile. Installation would not have a significant visual impact.
Construction of the pipeline along Gill Station Coso Road would take approximately 110 days and
would occur in sections. The pipeline installation would require minimal equipment (dozers/
trenchers and trucks) and materials since it is a linear 20 inch pipeline installed either above
ground or 3 feet below ground. Primary traffic on Gill Station Coso Road is traffic related to the
Coso geothermal plants, Native Americans visiting the hot springs (generally two to three times per
year), pumice mine workers, and individuals who work at CLNAWS. Native American concerns are
addressed in Section 3.5 Cultural Resources. Impacts of construction along Gill Station Coso
Road would be less than significant because of the temporary nature of construction, limited
sensitive viewers, and minimal effects to the overall scenic landscape due to the minimal localized
disturbance. After construction of the pipeline is complete, any disturbed ground would be
recontoured and reclaimed with a native seed mix. Impacts of pipeline construction would be less
than significant and no additional mitigation is necessary.
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Operation and Maintenance
Wells. The wells are existing features and therefore would not result in additional visual impacts to
the project area. Maintenance could include some vehicles and workers periodically on-site.
Impacts to visual resources from a few maintenance trucks and workers would be less than
significant.
Lift Pump Station. The lift pump station would be located near the south well (as shown in Figure
2.3-2 in the Project Description) and would be visible to viewers on US 395. The property currently
has several dilapidated buildings and storage sheds that would be removed. The lift pump station
would not be out of character with the surrounding environment. Perimeter fencing would be chainlink, which would not be easily visible from a distance. The visual impact of the pump station and
fencing would be less than significant because they would be in the background view from US 395,
would be painted to blend with the landscape, and would not be out of character with existing
facilities in the area.
To further reduce visual impacts associated with these facilities, the lift pump station would be
landscaped with native vegetation for screening. The lift pump station tank and mechanical control
building and surge tanks would be painted a desert almond tan color to minimize visual impacts
and avoid glare. These measures would minimize the contrast between the foreground and the
background and would not visually degrade the overall viewshed.
Potential impacts would be less than significant and further mitigation would not be required.
Figure 3.9-1 and Figure 3.9-2 shows a visual simulation of the proposed lift pump station and the
substation and associated facilities on the Hay Ranch property as viewed looking east from US
395.
Maintenance of the facilities could include periodic inspections and some minor equipment. Visual
impacts would be temporary and less than significant.
Substation and Associated Facilities. The substation and associated facilities would be located
on a 0.5 acre parcel of land located at the eastern edge of the Hay Ranch parcel, where the
existing 115 kV lines cross on to the property. This location is shown in Figure 2.3-3 and in Figure
3.9-2. The substation would be located more than 0.5 miles from US 395. The substation would
not be visually dominant in the foreground view from US 395 and would not detract from the
overall visual character of the area. There are currently very large 500 kV transmission lines on
lattice structures that are visible looking to the east over the Hay Ranch property from US 395. The
substation would be consistent with these views, although much less obtrusive. The substation
MEER would be painted a desert almond color to blend in to the surrounding environment and
would be surrounded by a chain link fence, with a locked gate. The fence would not be visible from
US 395. Visual impacts from the substation and associated facilities would be less than significant.
Tanks. The tank on the Hay Ranch property would be less than 25 feet tall, but would be
constructed within the same area as the lift pump station so as to appear a part of the larger
facility. The tank on the Hay Ranch property would be painted a desert almond tan color to blend
in with the existing environment so as not to distract from the overall scenic viewshed in the area.
The 1.5 million gallon high-point tank would also be painted a desert almond tan color to blend in
with the existing landscape and to avoid glare. This tank would be located on the CLNAWS
property and would not be visible to sensitive viewers. Impacts would be less than significant and
further mitigation would not be required.
Maintenance of the tanks could include periodic inspections requiring a few workers and some
minor equipment. Visual impacts would be temporary and less than significant.
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Pipeline. The proposed project includes a 9-mile water pipeline. The pipeline would be buried,
except for a 500-foot portion of the pipeline near the entrance of CLNAWS (see area in plan
drawings in Appendix B). The exposed portion of the pipeline would be painted a desert almond
tan color to blend with existing landscape and minimize glare. The above-ground sections of
pipeline would have a low profile, and would be constructed a few feet above the ground. The
above-ground portion of the pipeline would not be visible to sensitive viewers, would be in the
foreground of views associated with the road, and would not have a significant impact on the
scenic quality of the viewshed. No further mitigation would be required.
Maintenance of the pipeline could include periodic use of maintenance vehicles for inspecting
sections of pipeline or draining small sections of pipeline to local drainages. Visual impacts from
this work would be temporary, usually only lasting a few days or less, and would be less than
significant. No mitigation would be required.
Decommissioning
Decommissioning would cause minor visual impacts during component removal. The substation
would remain in place; however, the tank and buildings and concrete structures on the Hay Ranch
property, as well as the high point tank on CLNAWS, would be removed to an authorized landfill or
recycled. Mitigation measure Aesthetics-1 would be implemented for removal of the pump lift
station associated equipment on the project property. Impacts would be less than significant with
implementation of this measure.

Potential Impact 3.9-2: The potential to cause a substantial adverse effect on the
scenic quality of the region by indirect effects to regional water-dependent
vegetation and wetlands, as experienced by sensitive viewers
Overview of Impacts
The proposed project could result in impacts to the scenic quality of the region if vegetation loss
occurred as a result of drawdown in the valley. Impacts would be reduced to less than significant
levels with mitigation and are discussed in Section 3.2 Hydrology and Water Quality.
Construction
Construction impacts would not affect the scenic quality of the greater project region because they
would be temporary and in the middleground to background from most views. Impacts would be
localized to the Hay Ranch property and along Gill Station Coso Road. Impacts are discussed
above and with mitigation measure Aesthetics-1 are reduced to less than significant level. No
larger regional impacts to visual resources are expected from project construction.
Operation
Operational impacts could include the potential change in vegetation in the valley due to
groundwater drawdown from the proposed groundwater pumping. Pumping of the wells would
have the potential to result in groundwater level reductions as time progresses.. Refer to Section
3.2 Hydrology and Water Quality, and Section 3.4 Biological Resources for further analysis and
mitigation associated with minimizing effects to regional wetland-dependent vegetation. A
Hydrologic Monitoring and Mitigation Plan (mitigation measure Hydrology-1) as well as mitigation
to recalibrate the groundwater model and the pumping rate and duration after 5 years would be
implemented to minimize impacts at Little Lake. The proposed project would not have a significant
impact on vegetation and the enhancement program to maintain the existing wetland and open
water habitats. Implementation of mitigation would minimize effects to Little Lake and its aesthetic
value to less than significant levels.
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Figure 3.9-1: Pre Construction View

SOURCE: Veizades & Associates, Inc. 2006 and MHA Environmental Consulting 2008
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Figure 3.9-2: Post Construction View

SOURCE: Veizades & Associates, Inc. 2006 and MHA Environmental Consulting 2008
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Decommissioning
Decommissioning would not impact the larger valley area and would not impact vegetation or
wetlands in the larger valley area. Decommissioning would have no impact on the scenic quality of
the region by indirect effects to regional water-dependent vegetation and wetlands.

Potential Impact 3.9-3: The potential to create a new source of substantial light or
glare, which would adversely affect neighboring properties or the nighttime sky in
the area
Overview of Impacts
The project would not result in substantial light or glare. Construction would occur during daytime
hours. Facilities on the Hay Ranch property and at the high point tank would have emergency
lighting only. Impacts associated with light and glare that could impact neighbors or the nighttime
sky are not expected.
Construction
Construction of the pipeline and other structures would only occur during daylight hours. No
lighting would be required. All pipeline segments would be painted a desert almond tan color prior
to arriving at the project site to avoid causing glare. Impacts would be less than significant and
mitigation would not be required.
Operation and Maintenance
Lighting would be required for security and nighttime emergency maintenance only. Normal
security lighting would be of a low sodium pink/yellow/ orange hue and would be on motion
sensors with timers. The lights would be located at the lift pump station mechanical control
building, the substation MEER, and the high point tank. The emergency lighting would be high
sodium lights that are turned on and off with a manual switch when required for nighttime
maintenance in emergencies. All lights would have baffles and would be shielded downward or
toward temporary maintenance areas only. Light would not spill onto nearby properties or
roadways or into the nighttime sky. All buildings, tanks, and pipeline would be painted, as
described previously, to minimize glare. Impacts would be less than significant and mitigation
would not be required.
Decommissioning
Decommissioning would occur during daylight hours and would not result in a new source of
substantial light or glare.
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3.10.1 ENVIRONMENTAL SETTING
Fire Hazards
Wildfires are a major public safety problem in Inyo County. The vast open space and combustible
vegetation, combined with extreme seasonal weather conditions of low humidity and high winds,
create the perfect recipe for severe wildfires that burn hot, fast, and out of control. Fire hazards are
additionally exacerbated by wooden structures located on forested lots. Lightning and human
negligence are the primary causes of wildfire in the County (Inyo County 2001).
The California Department of Forestry and Fire Protection (CAL FIRE) (previously known as
California Department of Forestry [CDF]) protects the people of California from fires, responds to
emergencies, and protects and enhances forest, range, and watershed values providing social,
economic, and environmental benefits to rural and urban citizens. CAL FIRE assesses areas
within the state for fire hazard severity by examining:
•

The history and intensity of wildfires in the area

•

Size and type of vegetation in the area

•

Proximity to fire extinguishing resources

CAL FIRE identifies five types of fire threat based on levels of severity of risk: (1) Extreme, (2)
Very High, (3) High (4) Moderate, and (5) Little or No Threat. A portion of the Hay Ranch parcel is
in a CAL FIRE State Responsibility Area (SRA). CAL FIRE rates this portion of Hay Ranch
“Moderate” for fire hazard severity (CAL FIRE 2007).
The remainder of the Hay Ranch parcel is in a Local Responsibility Area (LRA). CAL FIRE also
rates this portion of Hay Ranch as “Moderate” for fire hazard severity (CAL FIRE 2007). The
Olancha Community Service District (CSD) is located in Olancha, California and would serve this
portion of the project. Services included are fire protection, emergency medical response,
ambulance, and search and rescue (Inyo County 2007).
The proposed pipeline route and other components of the project that are not within the Hay
Ranch property are on federal lands which are designated Federal Responsibility Areas (FRAs).
These areas are lands managed by the BLM and the Navy. CAL FIRE does not assign fire hazard
severity ratings to these lands. The severity of hazard on these lands is also likely to be moderate,
as the vegetation cover and climatic factors are similar to those at the Hay Ranch property.

Hazardous Materials
Hazardous materials are chemical and non-chemical substances that can pose a threat to the
environment or human health if released or misused. Hazardous materials occur in various forms
and can cause death, serious injury, long-lasting health effects, and damage to buildings, homes,
and other property. Hazardous materials are used in industry, agriculture, medicine, research, and
consumer goods. Many products containing hazardous chemicals are routinely used and stored in
homes. Hazardous materials come in the form of explosives, flammable and combustible
substances, poisons, radioactive materials, pesticides, and petroleum products. These substances
are most often released as a result of motor vehicle or equipment accidents or because of
chemical accidents during industrial use. These substances have the potential to leach into soils,
surface water, and groundwater during spills if not properly contained.
Hazardous materials potentially present in the project area include, but are not limited to:
•

Hazardous materials being transported by truck or trailer via US Highway 395
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•

Oils, lubricants, and gasoline located at the Chevron service station in Coso Junction

•

Hazardous weapons materials located on CLNAWS

Hay Ranch was historically used as agricultural land and may have included historical applications
of hazardous materials, including organochlorine pesticides and chlorinated herbicides. Industrial
development in the project vicinity is minimal and generally limited to the Chevron vehicle service
and gas station located in Coso Junction, approximately 2 miles south of the project site.
The National Priority List (NPL) is the list of national priorities among the known releases or
threatened releases of hazardous substances, pollutants, or contaminants throughout the United
States and its territories. There are no NPL listings in Inyo County (EPA 2007a).
California’s State Water Resources Control Board (SWRCB) offers an online geographical
information systems (GIS) service, called GeoTracker, which provides online access to
environmental data. GeoTracker is the interface to the Geographic Environmental Information
Management System (GEIMS), which is a data warehouse that tracks regulatory data about
underground fuel tanks, fuel pipelines, and public drinking water supplies. GeoTracker (SWRCB
2007) shows an underground storage tank at the service station in Coso Junction that has no
reports of leakage. A landfill on the CLNAWS property is also listed on GeoTracker, but has no
reported releases.
The California EPA (CalEPA) compiles a list of hazardous waste and substance sites called the
“Cortese List.” This list does not contain any sites in Inyo County (CalEPA 2006).

3.10.2 REGULATORY SETTING
Federal
U.S. Environmental Protection Agency (EPA)
The EPA’s mission is to protect human health and to safeguard the natural environment. The
authority for many of the laws that EPA enforces is delegated in California to the Regional Water
Quality Control Board and the Department of Toxic Substances Control (DTSC). However, the
EPA remains the lead on sites that are included on the National Priority List (NPL).
Resource Conservation and Recovery Act (RCRA)
RCRA regulates hazardous waste from the time that the waste is generated through its
management, storage, transport, and treatment, until its final disposal. The EPA has authorized
the DTSC to administer the RCRA program in California.

State
California Health and Safety Code
California law defines a hazardous material as any material that, because of its quantity,
concentration, or physical, chemical, or infectious characteristics, may pose a present or potential
hazard to human health and safety or to the environment if released in the workplace or the
environment (California Health and Safety Code Section 25501). A hazardous waste is defined as
a discarded material of any form (e.g., solid, liquid, gas) that may pose a present or potential
hazard to human health and safety or to the environment when improperly treated, stored,
transported, or disposed of, or otherwise managed (California Health and Safety Code Section
25117).
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California’s Resource Conservation and Recovery Act (RCRA) hazardous waste program is more
stringent than the federal program and certain wastes that would not qualify as “hazardous” based
on federal standards may still qualify as hazardous waste according to California standards
(termed non-RCRA hazardous waste). Handling and storage of fuels, flammable materials, and
common construction related hazardous materials are governed by California Occupational Safety
and Health Administration (Cal/OSHA) standards for storage and fire protection.
California Hazardous Waste Control Act
California’s hazardous waste program is in some cases more stringent than the federal program,
and certain wastes that would not qualify as hazardous based on federal standards may still
qualify as hazardous waste according to California standards. Handling and storage of fuels,
flammable materials, and common construction-related hazardous materials are governed by
California Occupational Safety and Health Administration (Cal/OSHA) standards for storage and
fire protection.
CPUC General Order 95
The CPUC General Order 95 specifies required clearances, grounding techniques, maintenance,
and inspection requirements for electrical transmission and substation projects.
California Code of Regulations
The California Code of Regulations (CCR) is a catalog of state laws and regulations adopted by
state agencies. Two CCR regulations apply to the substation for the proposed project.
8 CCR 2700 et seq. High Voltage Electrical Safety Orders. Establishes essential requirements
and minimum standards for installation, operation, and maintenance of electrical equipment to
provide practical safety and freedom from danger.
14 CCR 1250-1258, Fire Prevention Standards for Electric Utilities. Provides specific
exemptions from electric pole and tower firebreak and electric conductor clearance standards, and
specifies when and where standards apply.

Local
Inyo County General Plan
The Inyo County General Plan (Inyo County 2001) Public Safety Element’s goals and policies
relevant to the hazards and hazardous materials aspect of the project are listed below:
•

Public Safety:


Goal WF-1

Prevent wildfires and provide public safety from wildfire
hazards.



Policy WF-1.3

Fuel modification: Require fuel modification for structures
within fire hazard zones.



Policy WF-1.5

Emergency Access: All County public roads shall be
developed and maintained at adequate standards to
provide safe circulation for emergency equipment.

3.10.3 THRESHOLDS OF SIGNIFICANCE
The proposed project would result in a significant impact if it would:
1) Expose individuals or structures to a significant risk of loss due to wildfires
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2) Expose individuals to or compromise the environment through emission of or
exposure to hazardous materials, substances, or wastes

3.10.4 IMPACTS AND MITIGATION
Potential Impact 3.10-1: The potential to expose individuals or structures to a
significant risk of loss due to wildfires
Overview of Impacts
The proposed project could create a significant fire hazard from construction and maintenance
activities. The project location is in a moderate fire hazard severity zone, as defined by CAL FIRE.
Implementation of mitigation measures would reduce impacts to less than significant levels.
Construction
Wells. The wells on the Hay Ranch property already exist. The only construction activity related to
the wells would be installing down hole shaft driven pumps. No welding or fire would be used for
the installation of the pumps. Construction workers could cause wildfire by dropping cigarettes into
dry vegetation or smoking near combustible materials. The following mitigation measures would
reduce impacts to less than significant levels.
Hazards-1: Smoking shall be prohibited except in designated areas, at least 20 feet from
any combustible chemicals/materials and off of dry vegetation.
Hazards-2: All heavy equipment and rubber-tired construction vehicles shall be equipped
with fire extinguishers. All rubber-tired construction vehicles shall be equipped with
appropriate fire fighting equipment, such as shovels and axes or pulaskis, to aid in the
prevention or spread of fires. All construction equipment shall be equipped with the
appropriate spark arrestors and functioning mufflers.

Lift Pump Station, Substation and Associated Facilities, Tanks, and Pipeline. Construction of
the lift pump station, substation and associated facilities, tanks, and pipeline could require use of
tools or equipment such as soldering equipment or blowtorches, which would present a fire threat
if the work was performed near dry grass or other natural fuels. Construction workers could pose a
fire hazard from smoking cigarettes near dry vegetation or combustible chemicals.
Implementation of the following mitigation measure and mitigation measures Hazards-1 and -2
would reduce impacts to less than significant levels.
Hazards-3: Soldering or welding shall not be performed within 15 feet of dry grass or other
natural fuels. An extinguisher shall be available at the project site at all times when welding
or performing other activities that can generate sparks.

Operation and Maintenance
Wells. Operation and maintenance of the wells on the Hay Ranch property would not require
welding or use of combustible materials. The wells would require periodic maintenance. Workers
could cause a fire threat due to smoking near dry vegetation or combustible materials. Mitigation
measures Hazards-1 and -2 would be implemented to reduce impacts to less than significant
levels.
Lift Pump Station, Tanks, and Pipeline. Operation of the lift pump station, tanks, and pipeline
would be unstaffed and would not have any components that would pose a fire hazard. The
booster pumps would be located on a concrete pad. Maintenance activities at these structures
could require use of tools or equipment such as soldering equipment or blowtorches, which would
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present a fire threat if the work was performed near dry grass or other natural fuels. Maintenance
workers would pose a fire hazard from smoking cigarettes near dry vegetation or combustible
chemicals. Implementation mitigation measures Hazards-1, -2, and -3 would reduce impacts to
less than significant levels.
Substation and Associated Facilities. Operation of the substation and its associated facilities
would comply with CPUC General Order 95 and the CCR to mitigate fire hazards. The electrical
equipment would comply with regulations for fire protection and any impacts would be considered
less than significant. The substation would include personal safety equipment that could be
mobilized during emergencies at the substation. The project site is located in a sparsely populated
area so the threat to surrounding residences and businesses is minimal. The impact would be less
than significant.
Maintenance of the substation and its associated facilities could pose a fire hazard. Maintenance
activities at these structures could require use of tools or equipment such as soldering equipment
or blowtorches, which would present a fire threat if the work was performed near dry grass or other
natural fuels. Project workers would pose a fire hazard from smoking cigarettes near dry
vegetation or combustible chemicals. Implementation of mitigation measures Hazards-1, -2, and -3
would reduce impacts to less than significant levels.
Decommissioning
Decommissioning would involve removing or abandoning equipment in place. The substation
would not be decommissioned since it would also provide local service. Mitigation measures
Hazards-1 and -2 prevent smoking near combustible areas and materials and require fire safety
equipment. Implementation of these measures would reduce any impacts to less than significant
levels.

Potential Impact 3.10-2: The potential to expose individuals to or compromise the
environment through emission of or exposure to hazardous materials, substances,
or wastes
Overview of Impacts
The proposed project could expose individuals and the environment to hazardous materials,
substances, and wastes. Truck traffic during construction and normal maintenance could lead to
spillage of diesel fuel or other hydrocarbons. Hazardous materials required for the operation and
maintenance of the substation and pipeline facility, such as oils, lubricants, paints, etc. could be
upset or otherwise released into the environment. These materials have relatively low toxicity;
however, implementation of appropriate mitigation, including requiring a Health and Safety Plan
and implementation of a Storm Water Pollution Prevention Plan (SWPPP), would reduce potential
impacts to less than significant levels.
There are no schools or other residential or commercial sites within 0.25 miles of the project site or
pipeline corridor. The area around the substation and proposed pipeline route is sparsely
populated with few people residing or working in the area that could be exposed to hazardous
materials.
Construction
Wells. The wells on the Hay Ranch property are currently existing operational wells. The only
construction activity related to the wells would be installing down hole shaft driven pumps.
Installation of these pumps would require lubricants, oils, etc. Workers could be exposed to low
levels of these chemicals and hazardous materials. Implementation of the following mitigation
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measure would reduce impacts related to exposure to hazardous materials to less than significant
levels.
Hazards-4: A site-specific Health and Safety Plan shall be prepared to minimize the
exposure of workers and the public to potentially hazardous materials during all phases of
project construction. The plan shall include, but will not be limited to, appropriate personal
protection equipment to be worn, decontamination methods, spill control measures, and
emergency preparedness and response. All site workers will be required to attend a
mandatory safety meeting to overview the plan before commencing work.

Hazardous and non-hazardous materials used in installation of the pumps would generate waste,
which could compromise the environment if not properly disposed; however, the applicant is bound
by State and federal regulations for the disposal of hazardous or non-hazardous waste, as defined
in Division 2, Subdivision 1, Chapter 2 of the California Code of Regulations.
Lift Pump Station, Substation and Associated Facilities, Tanks, and Pipeline. Construction of
the lift pump station, substation and associated facilities, tanks, and pipeline would involve the use
of gasoline, diesel fuel, oil, and lubricants. Trucks would be required to bring equipment and
materials to the project site. Workers would be exposed to small volumes of these low toxicity
substances; however, mitigation measure Hazards-4 would reduce impacts to less than significant
levels.
The potential for compromising the environment from exposure to fuels and equipment-related
hazardous materials would be very low because of the small volume and low toxicity of these
materials. The most likely incidents using these materials would involve potential spills and drips of
gasoline, diesel fuel, oil, hydraulic fluid, and lubricants from vehicles or other machinery. There
would also be a potential for accidental release of paints, solvents, adhesives, or cleaning
chemicals during construction. The project applicant would be required to implement a SWPPP,
which would reduce any impacts to less than significant levels. The SWPPP is discussed further in
section 3.2 Hydrology and Water Quality.
Hazardous and non-hazardous materials used in the construction of these components would
generate waste, which would be disposed of in accordance with all applicable State and federal
laws so as not to have an impact on the environment.
Operation and Maintenance
Wells, Lift Pump Station, Tanks, and Pipeline. Operation of these project components would not
require any hazardous materials or substances and would not generate any waste. Maintenance of
the components could involve the use of gasoline, diesel fuel, oil, and lubricants. Workers would
be exposed to such chemicals and hazardous materials. Implementation of Mitigation measure
Hazards-4 would reduce impacts related to exposure to hazardous materials to less than
significant levels. Maintenance could also involve spills and generate waste. Implementation of
pollution control measures as specified in the SWPPP would reduce impacts to the environment to
less than significant levels.
Substation and Associated Facilities. Operation of the substation and its associated facilities
would comply with CPUC General Order 95 and the CCR, as stated in the project description.
Operation would not require routine personnel use of any hazardous materials or substances.
Waste would be limited to employee-generated waste by occasional maintenance staff. This waste
would be removed by the responsible maintenance personnel upon leaving the facilities. Impacts
would be considered less than significant and mitigation would not be required.
The proposed substation would have a minimum of four transformers, sized at a total of
approximately 3-5 megawatts (MW). The transformers would contain transformer oil. The oils
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would be utilized and stored in compliance with the requirements of the Inyo County Environmental
Health Services Department and Inyo County Building and Safety Department. The substation
would be surrounded by a locked 8-foot chain link and razor wire fencing, and a sign would be
posted to keep out intruders. Signage would be placed at the facility for notification in case of
emergency or other hazardous accidents related to the substation. The transformers could leak or
spill if they are damaged during a seismic event, fire, or other unforeseen incident. The following
mitigation measure would be implemented to reduce impacts to less than significant levels.
Hazards-5: Containment measures for the substation and its associated facilities shall be
described in a Spill Prevention, Control, and Countermeasure (SPCC) Plan. The SPCC plan
shall be prepared by Southern California Edison (SCE) upon finalization of the substation
design and shall be submitted to Inyo County for review. The SPCC would include standard
SCE prevention measures.

Maintenance of the substation and associated facilities could involve the use of gasoline, diesel
fuel, oil, and lubricants. Workers could be exposed to such chemicals and hazardous materials.
Implementation of mitigation measure Hazards-4 would reduce impacts related to exposure to
hazardous materials to less than significant levels. Maintenance could also involve spills and
generate waste. Implementation of the SWPPP would reduce impacts to the environment to less
than significant levels.
Decommissioning
Decommissioning would involve removing or abandoning equipment in place. No hazardous
materials or wastes would be exposed. The substation and its associated facilities would remain in
place. Impacts would not occur.
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3.11 Public Services and Utilities
3.11.1 ENVIRONMENTAL SETTING
Public Services
Fire Protection
The California Department of Forestry and Fire Protection (CAL FIRE) protects the people of
California from fires, responds to emergencies, and protects and enhances forest, range, and
watershed values. CALFIRE provides social, economic, and environmental benefits to rural and
urban citizens. A portion of the Hay Ranch parcel is in a CAL FIRE State Responsibility Area
(SRA).
A portion of the Hay Ranch parcel is in a Local Responsibility Area. The Olancha Community
Service District is located in Olancha, California and serves the Coso Junction area. Services
included are fire protection, emergency medical response, ambulance, and search and rescue
(Inyo County 2007).
The proposed pipeline route and other components of the project that are not within the Hay
Ranch property are on federal lands that are designated Federal Responsibility Areas. These
areas are lands managed by the BLM and the Navy.
Fire hazards, management, and relevant mitigation are discussed in greater detail in Section 3.7
Hazards and Hazardous Materials.
Police Protection
The Inyo County Sheriff’s Department provides law enforcement services to Inyo County. The
Department has 96 personnel positions, including 22 at the county jail (Inyo County 2001). The
station closest to the project area is in Olancha, at Owens Street and Cartago Street,
approximately 17 miles north of the Hay Ranch parcel (Inyo County 2007).
Other Services
Other County services include:
•

Health Services: The Olancha Community Service District provides pre-hospital care to
those in the project area. The Southern Inyo Hospital District provides hospital services
to communities in the project vicinity. The nearest hospital to the proposed project is
Southern Inyo Hospital, located approximately 36 miles north of the project in Lone
Pine.

•

Schools: The Lone Pine Unified School District services the project vicinity. This district
offers a preschool, a day school, an elementary school, and a high school (Lozito 2006).

•

Parks: Inyo County Department of Parks and Recreation offers many attractions and
facilities. Parks and rest stops are located along US Highway 395 for traveling comfort
and safety. There are no County parks in the vicinity of Hay Ranch. Numerous lower
elevation campgrounds, readily accessible from US Highway 395, are also provided by
the department. Each campground accommodates trailers, campers, and tents.
Camping information is posted at each campground. More information on parks is
included in Section 3.7 Land Use, Planning, and Recreation.
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Utilities
Water Supply
Water in the project area is supplied by groundwater. Groundwater in the region is used for
agriculture, industry, and is the primary source of water for CLNAWS.
Inyo County Water Department oversees water use in Inyo County. Inyo County Health
Department oversees water quality in the project area.
Storm Drainage
Storm water runoff and drainage are discussed in Section 3.2 Hydrology and Water Quality. There
are no storm drains or drainage systems in the project area as the area is largely unpopulated.
Runoff eventually infiltrates into the groundwater or evaporates.
Wastewater
There are very few residences in the project area. The closest neighborhood is the town of
Dunmovin with about 10 residents. Wastewater is handled through private septic systems in the
project area. Wastewater treatment at Coso Junction, which is located approximately 2 miles south
of the project area, is done with a community septic system.
Solid Waste
The Lone Pine Landfill, owned by Los Angeles Department of Water and Power (LADWP),
services all solid waste in Lone Pine and surrounding areas. The landfill is permitted to accept up
to 22 tons of waste per day and has an estimated total capacity of 996,620 cubic yards (California
Integrated Waste Management Board 2000). The landfill had 986,943 cubic yards of remaining
capacity in August 2007 (Hamilton pers. comm. 2007), which is approximately 99 percent.
Electricity
Southern California Edison (SCE) and LADWP are the primary electricity services provider for Inyo
County. There are two power line corridors located to the east of the Hay Ranch parcel. There is a
115-kV transmission line owned by SCE located immediately to the east of the north and south
wells (with a portion of the line crossing onto the Hay Ranch parcel as shown in Figure 2.3-2). To
the east of this line is the 500-kV Gorge Rinaldi transmission line owned by LADWP and SCE
(UltraSystems 2006). The project area currently is serviced by SCE’s Haley Substation and has a
power need of less than 1 MWe.
SCE states that electric loads of the County are within the parameters of the overall projected load
growth that they are planning to meet in the area. The company also states that unless the
demand for electrical generating capacity exceeds their estimates, and provided that there are no
unexpected outages to major sources of electrical supply, they expect to meet electrical
requirements with current facilities for the next several years in Inyo County (Inyo County 2001).
The Coso geothermal power plants are located on CLNAWS and include nine turbine-generator
units that produce about 270 MW of electricity. Some of this power is supplied to Inyo County but
most is exported to the greater Los Angeles area (Inyo County 2001).
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3.11.2 REGULATORY SETTING
State
Fire Protection
The California Fire Code contains regulations relating to construction and maintenance of buildings
and the use of premises. Topics addressed in the Code include:
•

Fire department access

•

Fire hydrants

•

Automatic sprinkler systems

•

Fire alarm systems

•

Fire and explosion hazards safety

•

Hazardous materials storage and use

•

Provisions intended to protect and assist first responders

•

Industrial processes

•

General and specialized fire-safety requirements for new and existing buildings and
premises

Local
General Plan
The Inyo County General Plan (Inyo County 2001) Land Use Element includes goals and policies
related to public services and utilities. The general goal of this element is to promote community
development and expansion in Inyo County, while ensuring that all communities are served
adequately by public utilities and services.

3.11.3 THRESHOLDS OF SIGNIFICANCE
The proposed project would result in a significant impact if it would:
1) Cause significant impacts to or result in impairment of existing public services
2) Not have sufficient water supplies available to serve the project from existing
entitlements and resources
3) Result in interruption of other utilities such as electricity or sewage disposal for a
significant period of time
4) Generate waste beyond the capacity of the service landfill; violate federal, state, and
local statutes and regulations related to solid waste; or otherwise cause a nuisance

3.11.4 IMPACTS AND MITIGATION
Potential Impact 3.11-1: The potential to cause significant impacts to or result in the
impairment of existing public services
Overview of Impacts
The proposed project would not significantly affect public services in the area. Fire, emergency,
and police services would be required to service the project during construction, operation, and
maintenance. The effect on these services would be minor because they would not substantially
increase the need for services. No new personnel and limited new facilities would be installed.
Effects would not be considered significant.
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Construction
Construction of the proposed project would not cause significant adverse impacts to any public
service providers or their ability to provide services in the region. Construction activities would not
require an increased need for fire protection or inhibit fire protection because fire prevention
measures would be followed (as discussed in Section 3.10 Hazards and Hazardous Materials).
Project construction and staging would occur within the Hay Ranch parcel or along Gill Station
Coso Road and would not block any fire access routes (per Mitigation Measure Traffic-3, as listed
in Section 3.14 Traffic and Transportation).
Construction-related activities would not require expansion of schools, parks, or other public
facilities because the project construction crews would be small (up to 40 people) and would be
drawn from the surrounding area. Use of existing labor would not cause an increase in the need
for additional schools or parks.
Construction would be short term and would not increase the need for police protection because
the area is remote and does not have high crime rate. Project construction would have a less than
significant impact on public services.
Operation and Maintenance
General police and fire protection services would be required for the proposed project. The
increased service would not be considered significant because the project, including the new
substation, would not result in any greater than existing need. The project would also include a
large water storage tank that could be used for fire suppression if needed. The substation and lift
pump station would have a front gate that would be locked to minimize the potential for vandalism
and would be visited by SCE and COC staff several times per week. The substation would be
grounded to prevent electric shock and surges that could ignite fires.
The project would be operated and maintained by existing Coso personnel. Operation and
maintenance of the proposed project would not require expansion of fire and police protection,
schools, parks, or other public facilities. Operation and maintenance of the substation would not
significantly affect police and fire protection response times or create higher demand for these
public services. Therefore, the proposed project would have a less than significant impact on
public services.
Decommissioning
Decommissioning would involve removal of project components on public lands and abandonment
of the pipeline in-place. Decommissioning would not impact public services.

Potential Impact 3.11-2: The potential to have insufficient water supplies available to
serve the project from existing entitlements and resources
Overview of Impacts
There would be sufficient water supplies available to serve project construction water consumption
needs. Operation of the proposed project could utilize water from the Hay Ranch wells. Impacts
would not be considered significant.
Construction
Project construction would require water for dust suppression and for potential fire suppression.
Water for dust and fire suppression would be supplied by:
•

The two wells across US 395 at Coso Junction
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•

The well at the store at Coso Junction

•

The Hay Ranch wells

The project would have one 10,000 gallon water truck on site during construction. Water supply for
dust suppression would not require new entitlements.
Operation and Maintenance
Operation of the facility would require minimal water use if the substation MEER includes a
bathroom. Water would most likely be supplied to the bathroom through an on-site water storage
tank that could be periodically filled with purchased water or possibly water from the wells.
Quantities required for the bathroom sink and toilet would be minimal (a few gallons per week) and
would not impact water supplies or entitlements.
The project includes groundwater pumping from existing wells that were formerly used for pumping
approximately 3,000 acre-feet per year for agricultural uses (Inyo County 2006a). No new or
expanded entitlements are needed for this project; however, the project does have the potential to
draw down the groundwater levels in the Rose Valley area.
The Rose Valley groundwater table is recharged from precipitation and snowmelt that falls on the
Sierra Nevada Mountains to the west (see Section 3.2 Hydrology and Water Quality). There may
also be some recharge via deeper alluvial or bedrock flow after infiltrating along the mountain
flanks or mountain canyons. Groundwater also enters the northern Rose Valley from Haiwee
Reservoir. Depth to groundwater on the Hay Ranch property is approximately 193 feet at the north
well and 181 feet at the south well (California Department of Water Resources 1971, 1974).
Outflow from the groundwater system is from evaporation and surface flow at Little Lake to the
south, and groundwater underflow to the Indian Wells Valley farther south.
A two-week pump test and groundwater modeling were performed for this project (refer to
Appendices C1 and C2) to determine the potential effect of the project on local water levels. The
results of the pump test indicate that the project would result in some degree of groundwater table
drawdown through time. Current well water use could be impacted after some time, such as in the
community of Dunmovin or Coso Junction. Mitigation has been included in Section 3.2 Hydrology
and Water Quality that requires COC (the applicant) to either re-equip or redrill any wells impacted
by the proposed project. Impacts would be less than significant. This work would occur on or near
existing wells in disturbed areas and would not have any additional environmental impacts.
Decommissioning
Decommissioning would involve removal of project components on public lands and abandonment
of the pipeline in-place. Decommissioning may require water or other dust palliatives while
removing facilities during decommissioning; however, quantities would be small. Decommissioning
is not expected to cause adverse impacts to entitlements or water supplies.

Potential Impact 3.11-3: The potential for interruption of other utilities, such as
electricity or sewage disposal
Overview of Impacts
Construction of the proposed project would have less than significant impacts on other utilities
from disruption in electricity service during the substation installation. Operation, maintenance, and
decommissioning would not have any significant impacts on utilities.
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Construction
Wells, Lift Pump Station, Pipeline, Tanks. Construction of the project elements would require a
small amount of electrical power. This power need would be met by diesel generators.
Construction of these elements would not impact electric distribution in the project area. No
sewage or other utilities would be impacted by the construction of these proposed project
elements.
Substation and Associated Facilities. Installation of the new substation would not require a
significant interruption in electric transmission and distribution. Interruption in service to loop-in the
new transmission line would take one night. This would be performed at night because loads on
the lines would be the lowest. Permission from the County would be required for any work between
the hours of 7:00 p.m. and 7:00 a.m. The disruption in service would last approximately one night
and would not be considered significant. The project would not result in significant interruption of
utilities during construction.
Operation and Maintenance
Project electrical demand is estimated to be approximately 2.5 MWe. Less then 1 MW of power
would be supplied to the local area to residents currently served by the SCE Haley Substation. The
proposed substation would provide the power and would increase the amount and reliability of
energy available in the project area. Impact to electrical supply and demand from the proposed
project would be less than significant.
The proposed project would also supply water to the Coso geothermal field on CLNAWS to
increase the productivity of the power plants, which would positively affect electric supply in the
region. At their peak, the power plants generated 270 MW of power. This output has decreased in
recent years due to the loss of water in the reservoir from evaporation from plant cooling towers.
The water supply would recuperate some of the lost power (but would not expand power capacity
beyond its maximum amount).
Small, local, short-term outages may occur periodically for maintenance.
The MEER may have a bathroom and sink. The wastewater would be serviced either by a vendor
through a portable system or the MEER would have a small septic leach field, which would
adequately serve the infrequent use of the facility. Operation and maintenance of the proposed
project would not have a significant impact on utilities.
The well water would be injected directly into the geothermal reservoir and would not require
treatment. The geothermal reservoir is a water reservoir below the local utilized groundwater table;
therefore, the injected water would not impact the local groundwater supply.
Decommissioning
Decommissioning would involve removal of project components on public lands and abandonment
of the pipeline in place. The substation would be on property owned by SCE and would not be
abandoned. The substation would continue to provide power to the local residents in the area.
Decommissioning would not impact wastewater, electricity, or other utilities.
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Potential Impact 3.11-4: The potential to generate waste beyond the capacity of the
service landfill; violate federal, State, and local statutes and regulations related to
solid waste; or generate a nuisance from waste
Overview of Impacts
There would be no significant impacts related to the generation of waste for any phase of the
proposed project. Remaining landfill capacities would be sufficient for the project and waste
production would be minor.
Construction
Waste from the construction phase of the proposed project would include:
•

Excavated soils and vegetation unsuitable for reuse

•

Two deteriorated mobile homes

•

An old metal storage shed

•

Asphalt from any removed road for pipeline burial

•

Other construction-related waste

COC would donate or sell the old metal storage shed. All other material would be taken to Lone
Pine Landfill, which was at 0.7 percent of its capacity in 2000. Employee-generated waste would
be removed on a daily basis during construction. The amount of construction waste would not
represent a significant impact to the landfill.
Operation and Maintenance
The operation and maintenance of the proposed project would create little waste, generally limited
to employee-generated waste at the MEER and control room. This waste would be removed daily
from the project site with the workers. No impacts would occur.
Decommissioning
Decommissioning would involve recycling or disposing of the 1.5 million gallon tank and possibly
some materials from the Hay Ranch property (i.e. tanks, pumps, etc.). Wastes would be recycled
or properly disposed of at a landfill with adequate capacity at the time that the components are
disassembled. The one-time disposal would not have a significant impact on landfills and waste
collection.
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3.12 Noise
3.12.1 ENVIRONMENTAL SETTING
General Background on Noise
Noise is generally defined as unwanted or objectionable sound. Airborne sound can be described
as a rapid fluctuation of air pressure above and below the atmospheric pressure. Most sounds
heard in the environment do not consist of a single frequency, but a broad band of frequencies,
with each frequency differing in sound level. The intensities of each frequency add together to
generate a sound. The method commonly used to quantify environmental sounds consists of
evaluating all frequencies of a sound in accordance with a filter that reflects the fact that human
hearing is less sensitive at low and extremely high frequencies compared to mid-range
frequencies. This is called “A” weighting, and the decibel (dB) level measurement is called the Aweighted sound level (dBA).
Expressed on a logarithmic (power of 10) scale the units are depicted as dBA using a frequencyweighted pattern that duplicates the sensitivity of the human ear. A noise of 70 dBA is
approximately twice as loud as a noise of 60 dBA and four times as loud as a noise of 50 dBA.
Table 3.12-1 defines acoustical terms.
Since noise levels from various sources vary over time, they are frequently expressed as an
equivalent noise level (Led), which is a computed steady noise level that represents the same
energy transmission over a specified time. Led values are commonly expressed for one-hour
periods, but different averaging times may be specified.
For the evaluation of environmental or community noise effects, it is customary to define a 24hour-long noise level based on hourly Led values. An excess or “penalty” noise is applied during the
nighttime hours to account for the added nuisance and to adjust for lower average ambient levels
during that period. The resulting noise descriptor is either a Community Noise Equivalent Level
(CNEL) or a Day-Night Average Noise Level (Ldn). If the sound energy does not vary with time, the
Ldn level would be equal to the Leq level plus 6.4 dB (Caltrans 1998).

Ground-borne Vibration
Vibrating objects in contact with the ground radiate energy through the ground. Large and/or
powerful vibrating objects can cause vibration perceptible by humans and animals. The rumbling
sound caused by the vibration of room surfaces is called ground-borne noise. Ground motion
caused by vibration is measured as particle velocity in inches per second and in the U.S. is
referenced as vibration decibels (VdB).
The background vibration velocity level in residential and educational areas is usually around 50
VdB. The vibration velocity level threshold of perception for humans is approximately 65 VdB. A
vibration velocity level of 75 VdB is the approximate dividing line between barely perceptible and
distinctly perceptible levels for many people. Most perceptible indoor vibration is caused by
sources within buildings such as operating mechanical equipment, people movement, or slamming
doors. Typical outdoor sources of perceptible ground-borne vibration are construction equipment,
steel-wheeled trains, and traffic on rough roads. If a roadway is smooth, the ground-borne vibration
from traffic is rarely perceptible. The range of interest is between approximately 50 VdB, which is
the typical background vibration velocity level, and 100 VdB, which is the general threshold where
minor damage can occur in fragile buildings (NPC 2006).
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Table 3.12-1: Definition of Acoustical Terms
Terms

Definitions

Decibel, dB

A unit describing the amplitude of sound, equal to 20 times the logarithm to the base
10 of the ratio of the pressure of the sound measured to the reference pressure. The
reference pressure for air is 20.

A-Weighted Sound Level,
dBA

The sound pressure level in decibels as measured on a sound level meter using the
A-weighting filter network. The A-weighting filter de-emphasizes the very low and
very high frequency components of the sound in a manner similar to the frequency
response of the human ear and correlates well with subjective reactions to noise.

Equivalent Noise Level, Leq

The average A-weighted noise level during the measurement period. The hourly Leq
used for this report is denoted as dBA Leq .

Community Noise Equivalent
Level, CNEL

The average A-weighted noise level during a 24-hour day, obtained after addition of 5
decibels in the evening from 7:00 PM to 10:00 PM and after addition of 10 decibels to
sound levels in the night between 10:00 PM and 7:00 AM.

Day/Night Noise Level, Ldn

The average A-weighted noise level during a 24-hour day, obtained after addition of
10 decibels to levels measured in the night between 10:00 PM and 7:00 AM.

L01, L10, L50, L90

The A-weighted noise levels that are exceeded 1%, 10%, 50%, and 90% of the time
during the measurement period.

Ambient Noise Level

The composite of noise from all sources near and far. The normal or existing level of
environmental noise at a given location.

SOURCE: Caltrans 1998

Existing Noise Conditions
Overview
Noise sources in Inyo County can be grouped into two categories: mobile and stationary. Mobile
sources are noise producers that move. In Inyo County, these sources include vehicle traffic on the
roadway network, aircraft noise from military operations at CLNAWS, and aircraft noise from public
and private aircrafts. Primary stationary noise sources in the County include industrial, commercial,
and utility land uses (i.e., substations).
Noise sources in the project area are primarily from mobile sources, including traffic on US
Highway 395 and military operations at CLNAWS. There are currently no industrial or commercial
land uses in the immediate project area. A store and gas station are located at Coso Junction,
approximately 2 miles south of the project area. There are 500kV and 115kV transmission lines
adjacent to the Hay Ranch property. Other noise sources in the project area include insect and
animal noise and wind.
Noises in the project area are typical of a rural environment.
Traffic Noise
Traffic on US Highway 395 is the most identifiable noise source in the project area. Roadways, in
particular US Highway 395, are a major source of ambient noise in the Hay Ranch area. US
Highway 395 runs through the Hay Ranch parcel. Noise generated from vehicles is governed
primarily by the number of vehicles, types of vehicles (the mix of automobiles, trucks, and other
large vehicles), and speed.
Sound32 is the California Department of Transportation’s (Caltrans) computer implementation
program for the Federal Highway Administration’s (FHWA) Traffic Noise Prediction Model (FHWARD-77-108). Sound32 and the existing traffic information provided in the Circulation Element of the
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General Plan (Inyo County 2001) were used to develop baseline traffic noise contours for major
federal and state routes in Inyo County. The nearest area to the project site where traffic noise was
calculated was along US Highway 395 outside Olancha (about 13 miles north of the Hay Ranch
property). The annual average daily traffic (AADT) on US Highway 395 at the intersection with
State Route (SR) 190 in Olancha was measured in 2006 to be 6,400 vehicles traveling southbound
and 6,200 vehicles traveling northbound (Caltrans 2006). Truck traffic comprises 11 percent of the
traffic on the road and the Ldn at 100 feet is 67. The Ldn contours on US Highway 395 at Olancha
were calculated at varying distances from the road:
•

70 Ldn contour at 63 feet

•

65 Ldn contour at 136 feet

•

55 Ldn contour at 293 feet

The Hay Ranch wells are approximately 1,584 feet (0.3 miles) from US Highway 395. The noise
levels from US 395 are therefore expected to be less than 55 Ldn.
Noise from Military Operations at CLNAWS
Aircraft flyovers from CLNAWS also create significant noise impacts in the project region.
Explosive devices are periodically detonated as well. The Inyo County portion of CLNAWS extends
north of the Inyo/Kern County line between US Highway 395 and SR 178 to SR 190 near Darwin.
The project area is located in the middle of this flyover zone.
Residents of the desert consider nighttime military air exercises to be their greatest source of noise
disturbance. During field measurements taken in 1981, several jet flyovers were observed and
their noise levels recorded. A low flyover (1,500 to 2,000 feet above ground surface) generated 92
dBA and the downrange rumble of jet aircraft was measured to be 83 dBA. The 92-dBA sound
level lasted for approximately 25 seconds, and the 83-dBA reading lasted for 90 seconds. Based
on these readings, it is calculated that very low flyovers (less than 500 feet above ground surface)
could create noise in excess of 100 dBA in the project area (Inyo County 2000).
Sensitive Receptors
Noise exposure goals for different types of land uses reflect the varying noise sensitivities
associated with those uses. Hospitals, schools, guest lodging, and libraries are the most sensitive
to noise intrusion, and therefore, have the more stringent noise exposure targets than
manufacturing or agricultural uses.
There are currently no sensitive receptors in the project area. The closest residences to the Hay
Ranch property are in the community of Dunmovin, on Graham Road. Dunmovin is approximately
3,696 feet (0.70 miles) northwest of the north well on the Hay Ranch property; there are
approximately 10 permanent residents in Dunmovin. The community of Coso Junction is located
approximately 11,880 feet (2.25 miles) south of the south well on the Hay Ranch property. Table
3.12-2 shows the nearest sensitive receptors and their distances from various points in the project
area.

3.12.2 REGULATORY SETTING
Federal
USEPA Levels of Environmental Noise Requisite to Protect Public Health and Welfare
In 1974, the United States Environmental Protection Agency (USEPA) published Information on
Levels of Environmental Noise Requisite to Protect Public Health and Welfare with an Adequate
Margin of Safety. This document provides information for State and local governments to use in
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Table 3.12-2: Distances From Sensitive Receptors to Construction Sites
Sensitive
Receptor

Distance
from North
Well

Distance from
Substation

Distance
From Lift
pump Station

Distance From
High Point Water
Storage Tank

Distance
From Injection
Well

Dunmovin
Residences on
Graham Road.

3,696 feet

4,447 feet

5,280 feet

35,904 feet

45,936 feet

Coso Junction
Residences on
Gill Station
Coso Road

14,520 feet

12,850 feet

11,880 feet

30,360 feet

39,600 feet

developing their own ambient noise standards. The USEPA determined that a day-night sound
level of 55 dBA protects the public from indoor and outdoor activity interference.
The USEPA, the FHWA, and the US Department of Transportation (USDOT) have developed
guidelines for noise. Under the authority of the Noise Control Act of 1972, the USEPA established
noise emission criteria and testing methods, published at 40 CFR Part 204, which apply to some
construction and transportation equipment (portable air compressors, and medium- and heavyduty trucks). These regulations would apply to trucks that transport equipment to the Hay Ranch
property.

State and Regional
California Office of Noise Control Land Use Compatibility Matrix for Community Noise
Exposure
The California Department of Health Services (DHS) Office of Noise Control has studied the
correlation of noise levels and their effects on various land uses. Land use and noise compatibility
criteria for Inyo County have been developed from the California Office of Noise Control Land Use
Compatibility Matrix for Community Noise Exposure. Maximum acceptable noise levels for various
land uses are shown in Table 3.12-3, below.

Table 3.12-3: Allowable Ambient Noise Exposure for Various Land Uses in Inyo County
Land Use

Suggested Maximum Ldn

Residential-low density

60

Residential-high density

65

Transient lodging

65

Schools, libraries, churches, hospitals

65

Playgrounds, parks

65

Commercial

70

Industrial

75

SOURCE: Inyo County 2000
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Local
General Plan
The Inyo County General Plan (Inyo County 2001) Public Safety Element’s goals and policies
relevant to noise of the project are listed below:
•

Public Safety:


Goal NOI-1

Prevent incompatible land uses, by reason of excessive
noise levels, from occurring in the future. This includes
protecting sensitive land uses from exposure to excessive
noise and to protect the economic base of County by
preventing the encroachment of incompatible land uses
within areas affected by existing or planned noiseproducing use.



Policy NOI-1.1 Acceptable Noise Limits: The County shall utilize the noise
levels shown in Table 3.12-4 for evaluating project
compatibility related to noise.



Policy NOI-1.3 Limit Increase in Noise Levels from Stationary Sources:
Require that new development not increase the ambient
exterior noise level (measured at the property line) above
established County noise standards (as shown in Table
3.12-4), unless mitigation measures are included to reduce
impacts to below County noise standards.



Policy NOI-1.5 Implementation of Mitigation Measures: Require that
proponents of new projects provide or fund the
implementation of noise-reducing mitigation measures to
reduce noise to required levels.



Policy NOI-1.7 Noise Controls During Construction: Contractors will be
required to implement noise-reducing mitigation measures
during construction when residential uses or other sensitive
receptors are located within 500 feet.

3.12.3 THRESHOLDS OF SIGNIFICANCE
The proposed project would result in a significant impact if it would:
1) Expose persons to or cause generation of noise levels in excess of standards or
otherwise create excessive noise
2) Expose persons to or cause generation of excessive ground borne vibration or ground
borne noise levels
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Table 3.12-4: Maximum Allowable Ambient Noise Exposure by Land Use (County Noise
Standards)
Land Use Type

Noise Level (Ldn)
0-55

56-60

61-65

66-70

71-75

76-80

>80

Residential
Hotels, Motels
Schools, Libraries, Churches,
Hospitals, Extended Care Facilities
Auditoriums, Concert Halls,
Amphitheaters
Sport Arenas, Outdoor Spectator
Sports
Playgrounds, Neighborhood Parks
Golf Courses, Riding Stables,
Water Recreation, Cemeteries
Office Buildings, Business
Commercial and Professional
Mining, Industrial, Manufacturing,
Utilities, Agriculture
Normal Acceptable. Specified land use is satisfactory, based on the assumption that any buildings involved are of
normal, conventional construction, without any special noise insulation requirements.
Conditionally Acceptable. New construction or development should be undertaken only after a detailed analysis of the
noise reduction requirements in made and needed insulation features have been included in the design.
Unacceptable. New construction of development should not be undertaken.

(If existing noise standards are currently exceeded, a proposed project shall not
incrementally increase noise levels by more than 3 dBA)

SOURCE: Inyo County 2001

3.12.4 IMPACTS AND MITIGATION
Potential Impact 3.12-1: The potential to expose persons to or cause generation of
noise levels in excess of standards or otherwise create excessive noise
Overview of Impacts
Construction noise would consist of noise generated by equipment. There are no sensitive
receptors close enough to the project site to be significantly impacted by construction noise
The project operation would create a new stationary noise source. Noise from the substation and
pumps would not be perceptible to the nearest sensitive receptors, noise impacts would be less
than significant
Construction
Project-related construction and demolition activities would introduce temporary and intermittent
noise from vehicles, earthmoving operations, structural demolition, and heavy equipment
operations. Noise impacts resulting from construction depend on the noise generated by various
pieces of construction equipment, the timing and duration of noise generating activities, the
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distance between construction noise sources and noise sensitive receptors, and the noise
environment in which the project is being constructed. Noise generated during the construction
period would vary on a day-to-day basis, depending on the specific activities being undertaken at
any given time.
Heavy construction equipment that would be used during construction of the proposed project may
generate maximum noise levels up to approximately 95 dBA at a reference distance of 50 feet.
Average noise levels for clearing, grading and excavation equipment ranges from 78-84 dBA.
Noise levels drop off at a rate of about 6 dBA per doubling of distance between the source and
receptor. Noise rates for the maximum noise generation and the average noise generation with
distance are shown in Table 3.12-5.
There are no sensitive receptors within 800 feet (where the maximum noise level would be 71 dBA
and the average would be 54-60 dBA) of the proposed construction areas, either on the Hay
Ranch property, or along Gill Station Coso Road. Closest residents are 3,696 feet away (refer to
Table 3.12-2). Noise levels from construction would be about 58 dBA at these residences. These
residences would not be exposed to excessive noise.
The suggested maximum noise level in the Inyo County General Plan (2001) for high density rural
land uses is 65 Ldn. Conditionally acceptable levels of noise up to 70 dBA are allowed during
construction after all noise reduction features and equipment have been identified and all systems
implemented. All trucks and equipment would be equipped with standard noise abatement
mechanisms, and would be required to be in proper working order at all times. Medium- and
heavy-duty trucks would meet the US EPA, FHWA, and USDOT guidelines for noise pursuant to
40 CFR Part 204. These measures would further minimize already less than significant noise
impacts.
Construction workers would be periodically exposed to noise associated with CLNAWS; however
noise from explosions and flyovers is intermittent and is not continuous or persistent enough to
have a significant effect on the health of the construction workers.
Noise from construction would be less than significant.
Operation and Maintenance
Wells, Lift Pump Station, and Substation and Associated Facilities. The two production wells
located at the Hay Ranch property are already in existence and operational. Each well would be
modified by the addition of a down hole shaft driven pump to increase pumping capacity. Pumping
of the wells would produce consistent but low levels of sound. The addition of the down hole shaft
driven pumps are expected to increase the noise levels produced by the wells, but would not be
perceptible at the nearest sensitive receptor located 3,696 feet away.
The lift pump station would generate low levels of noise that would only be perceptible a few feet
from the pump. The nearest sensitive receptors are the residents located over 5,280 feet
northwest of the pump station. Based on this distance, noise generated from the operation of the
lift pump station would not be perceptible at the nearest receptor.
The substation would generate consistent but low levels of sound. The applicant has not identified
the specific manufacturer of the electrical equipment. Equipment-specific noise levels are not
known. Similar substations requiring transformer fans typically generate sound levels of about 66
dBA at 3.3 feet. The noise from the substation would not be perceptible at the property boundaries
or at nearest residences. The substation, wells, and lift pump station would generate a new
stationary source of noise in the project area; however, this new stationary source of noise would
be less than significant because it would not change the noise environment for any sensitive
receptors.
Conditional Use Permit (CUP 2007-003) Application
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Table 3.12-5: Construction Noise Generation
Distance from Construction Area

Maximum Hourly Noise Levels

Average Hourly Noise Levels

50 feet

95 dBA

78-84 dBA

100 feet

89 dBA

72-78 dBA

200 feet

83 dBA

66-72 dBA

400 feet

77 dBA

60-66 dBA

800 feet

71 dBA

54-60 dBA

SOURCE: Bolt, Beranek and Newman 1971

Operations and maintenance of the wells, lift pump station, and substation and associated facilities
would require a few trucks and maintenance workers visiting the facilities on a periodic basis.
Noise generated would be less than significant and would not be heard by any sensitive receptors
due to their distance from the project site.
Tanks. The operation of the water storage tanks would introduce occasional noise from water
pouring into the tanks. Field monitoring during refilling of a 462,000 gallon steel water storage tank
for the Montara Water and Sanitary District revealed that noise from that type of operation is
audible only within a few feet of the tank during periods of extreme quiet (MHA 2005). Noise
generated from the addition of the proposed tank, which is comparable in size and composition
would likewise not be expected to be audible more than a few feet from the tank and would not be
discernable from existing background noise levels at any of the nearest residences.
The storage tanks would require periodic maintenance. Noise would be generated by maintenance
equipment, vehicles, and workers. Noise would be short-term, periodic, and would not be
perceptible to the nearest receptors. Impacts would be less than significant.
Pipeline. The pipeline, which runs for about 9 miles between the north well at Hay Ranch to the
injection site at CLNAWS, is not expected to generate perceptible sound. The applicant has not
identified the specific manufacturer of the piping equipment. Equipment-specific noise levels are
not known. The pipe would be buried for most of its length. There are no sensitive receptors along
Gill Station Coso Road in the vicinity of the pipeline.
Maintenance would include periodic draining of the pipeline for inspections and repairs; however,
most water would be drained back to the storage tanks or to the wells. Small amounts of water
may need to be pumped out at air release valves, but the noise would be minimal. Impacts would
be less than significant.
Decommissioning
Decommissioning would involve removing or abandoning project components in place. Removing
components would require equipment to remove the lift pump station and its foundation. Noise
created from such activities would be temporary and intermittent. Noise would be no greater than
the noise during construction and would be considered less than significant.

Potential Impact 3.12-2: Potential to expose persons to or cause generation of
excessive ground-borne vibration or ground-borne noise levels
Overview of Impacts
Construction and operation of the project would generate some ground-borne vibration. Vibration
would be minimal and would dissipate within a short distance. No structures would be impacted.
Vibration impacts would be less than significant.
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Construction
Project construction would cause some ground-borne vibration, primarily during landform
modification activities. The nearest receptors to the project sites are the residences located
approximately 3,696 feet (Graham Road) and 10,031 feet (Gill Station Coso Road) from the
nearest proposed construction locations (refer to Table 3.12-2). Ground-borne vibration and
ground-borne noise drop off rapidly over very short distances and would not be perceptible
thousands of feet away. Construction and demolition activities for construction of the lift pump
station, substation and its associated facilities, water tanks, and pipeline would not generate
ground-borne vibrations that would affect nearby residences or nearby structures. Impacts would
not occur.
Operation and Maintenance
The operation of the wells, lift pump station, water tanks, and pipeline would introduce low levels of
ground-borne noise levels. The nearest sensitive receptors are located 3,696 feet away. Groundborne vibration and ground-borne noise drop off over very short distances and would not be
perceptible to the nearest receptor. Operation of the substation would not introduce ground-borne
vibration or ground-borne noise levels. Minimal vibration from the cooling fans on the transformers
would dissipate within 50 feet, and there are no sensitive receptors within this distance.
Maintenance of the facilities would require a few periodic truck trips. Vibration would be minimal.
Impacts from operation and maintenance would not occur.
Decommissioning
Decommissioning would involve removing or abandoning equipment in place. Some ground-borne
vibration would occur from component and foundation removal, but would not be detectable by the
nearest sensitive receptors. Ground-borne noise would not be significant. Impacts would be less
than significant.
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3.13 Air Quality
3.13.1 ENVIRONMENTAL SETTING
Climate and Weather
The regional climate in the project area is characterized as semiarid with relatively warm summers
and cold winters. The area is in the rain shadow of the Sierra Nevada mountain range located to
the west and the Coso Range to the east. When mid-latitude cyclonic disturbances develop over
the Pacific Ocean and move eastward, the majority of precipitation is released over the Sierra
Nevada, leaving the area with little precipitation. Rain typically occurs intermittently between
November and March. Dry warm weather typically occurs between April and October. Average
annual high temperature in Haiwee, located 7 miles north of the project, is 73.2 degrees
Fahrenheit (oF) and the average annual low temperature is 45.3 oF (DRI 2007). Average rainfall in
region is approximately 6.6 inches and average snowfall is 3.5 inches (BLM 2006).
The project area is subject to strong winds that blow from the southwest to the north. Winds are
frequent, particularly in the fall and spring.

Air Basin
Inyo County is located in the Great Basin Valleys Air Basin (CARB 2005). This air basin is
comprised of Alpine, Mono, and Inyo Counties and is bounded by Mojave Desert Air Basin to the
south, 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 greatest pollutant of concern in the Great Basin
Valleys Air Basin is fugitive dust.

Baseline Air Quality
Baseline air quality throughout the Great Basin Valleys Air Basin is measured at several
monitoring stations. Monitoring stations are maintained and controlled by the Great Basin Unified
Air Pollution Control District (GBUAPCD). The closest air monitoring station to the project vicinity is
located at Coso Junction, 2 miles south of the Hay Ranch property (GBUAPCD 2007).
Data from the monitoring station is compiled and compared against state and federal standards.
Table 3.13-1, shows the applicable state and federal air quality standards. Fugitive dust is of the
greatest concern in the air basin and consists primarily of particulate matter less than 10 microns
in size (PM10). The Coso Junction monitoring station monitors for PM10. The annual average level
of PM10 measured at Coso Junction between 2000 and 2003 was 18 micrograms per cubic meter
(g/m3), which is 2 g/m3 less than the State annual standard (CARB 2005). PM10 at Coso Junction
exceeded the State 24-hour standard during one day in 2006 (GBUAPCD 2007).
The vast majority of fugitive dust in the air basin originates from Owens Dry Lake. Owens Dry
Lake’s southern extent is located 15.5 miles north of the Hay Ranch property.
The US Environmental Protection Agency (EPA) released a report on emissions in Inyo County,
California in 2001. The report finds carbon monoxide and PM10 to be the emissions with the
highest concentrations in the County in 2001. Carbon monoxide (CO) is currently in attainment
(CARB 2007a). Table 3.13-2 provides a summary of the information from the EPA report.
Emissions in this table are listed by source category.
Greenhouse Gas (GHG) emissions are addressed in Section 4.0 Cumulative Impacts.
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Table 3.13-1: State and Federal Air Quality Standards
Pollutant

Average Time

California Standards

Federal Standards

Ozone

1 hour
8 hours

0.09 ppm
0.07 ppm

None
0.08 ppm

Carbon Monoxide

1 hour
8 hours

20.0 ppm
9.0 ppm

35 ppm
9.5 ppm

Nitrogen Dioxide

Annual
1 hour

0.03 ppm
0.18 ppm

0.053 ppm AAM
None

Sulfur Dioxide

Annual
24 hours
1 hour

None
0.04 ppm
0.25 ppm

0.03 ppm AAM
0.14 ppm
None

PM10

Annual
24 hours

20 g/m
3
50 g/m

PM2.5

Annual
24 hours

12 g/m
None

Lead

30 days
1 month

1.5 g/m

3

50 g/m
3
150 g/m

3

15 g/m AAM
3
35 g/m

3

3

3

3

1.5 g/m (calendar quarter)
None

Notes:
PM10 = particulate matter less than 10 microns in size
PM2.5 = particulate matter less than 2.5 microns in size
ppm = parts per million
AAM = annual arithmetic mean
3
g/m = micrograms per cubic meter
SOURCE: CARB 2007b

3.13.2 REGULATORY SETTING
Federal
Federal Clean Air Act
The Clean Air Act requires the EPA to identify ambient air quality standards AAQS to protect public
health and welfare. Pursuant to the Clean Air Act, the EPA has classified air basins (i.e., distinct
geographic regions) as either “attainment” or “non-attainment” for each criteria pollutant, based on
whether or not the federal ambient air quality standards have been achieved. National air quality
standards are set at levels determined to be protective of public health with an adequate safety
margin. Some air basins have not received sufficient analysis for certain criteria air pollutants and
are designated as “unclassified” for those pollutants.
The Great Basin Valleys Air Basin is generally divided and discussed by county. Inyo County has
been designated as attainment or unclassified for O3, CO, NOx, SO2, PM2.5, and lead, and nonattainment for PM10 at the federal level (CARB 2007a; EPA 2007).
A federal conformity analysis is required for any federal action within any federal non-attainment or
maintenance area. The project area falls within an area that meets these criteria. The Clean Air
Act and its implementing rules (40 CFR part 93) state that federal agencies must make a
determination that proposed actions in federal nonattainment/maintenance areas conform to the
applicable implementation plan before the action is taken. In addition, the action cannot cause or
contribute to any new violation of the National Ambient Air Quality Standards, cannot increase the
frequency or severity of any existing violation of any air quality standards or delay timely
attainment of any standard or any required interim emission reduction or other milestones. The
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Table 3.13-2: 2001 EPA Emissions Report, Inyo County, California
Source Category

Annual (tpy)

OSD (tpd)

VOC

NOx

CO

SO2

PM10

VOC

NOx

Electric utility Fuel
Combustion

0

180

3

48

11

0

1

Industrial Fuel
Combustion

2

60

8

134

9

0

0

108

41

1,584

18

246

0

0

Metals processing

0

0

0

0

0

0

0

Petroleum and
Related Industries

0

6

0

9

22

0

0

Other Industrial
Processes

1

3

0

0

129

0

0

Solvent Utilization

522

0

0

0

0

2

0

Storage and Transport

37

0

0

0

66

0

0

Waste Disposal and
Recycling

0

1

0

0

0

0

0

Highway Vehicles

275

618

2,363

27

31

1

2

Off-Highway

226

172

1,398

4

17

1

1

Natural Sources

0

0

0

0

0

0

0

Miscellaneous

36

50

1,071

0

1,611

0

0

1,208

1,130

6,428

240

2,143

3

4

Other Fuel
Combustion

Total Emissions

Notes:
OSD:
Tpy:
Tpd:
VOC:
NOx:
CO:
SO2:
PM10:

Ozone season day
Tons per year
Tons per day
Volatile organic compounds
Oxides of nitrogen
Carbon monoxide
Sulfur dioxide
Particulate matter < ten micrometers

SOURCE: EPA 2001

Hay Ranch project requires approval by the BLM and an air conformity analysis was presented in
the 2006 EA for the project (BLM 2006).

State
California Clean Air Act
The California Air Resources Board (CARB) is the State agency responsible for regulating mobile
source (vehicle) emissions and overseeing the activities of local air pollution control districts.
CARB established state ambient air quality standards for all federally-regulated pollutants in
addition to sulfates, hydrogen sulfide, vinyl chloride and visibility-reducing particles. The state
standards are generally more stringent than the federal standards. Under the California Clean Air
Act, areas have been designated as attainment, non-attainment, or unclassified with respect to
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state ambient air quality standards. At the state level, Inyo County has been designated as
attainment for CO, NOX, SO2, lead, and H2S, as non-attainment for O3 and PM10, and as
unclassified for PM2.5 (CARB 2007a).
State Implementation Plan for the Coso Junction PM10 Planning Area
The State Implementation Plan (SIP) for the Coso Junction PM10 Planning Area (CJPA)
(GBUAPCD 2004) presents the history of PM10 levels in the CJPA and defines a control strategy to
bring the CJPA into attainment with California standards. The primary source of PM10 in the CJPA
is wind-blown dust from Owens Dry Lake, thus the primary control strategy for achieving
attainment in the CJPA is achieving emission reductions at Owens Dry Lake. The SIP lists the
GBUAPCD’s rules and regulations that will control any remaining sources of PM10 in the CJPA.
The rules and regulations pertinent to the proposed project are listed below.
•

Rule 400: Limits visible emissions from any source, except those exempted under Rule
405, to less than Ringlemann 1 or 20 percent opacity.

•

Rule 401: Requires that reasonable precautions be taken to prevent visible particulate
emissions from crossing the property boundary.

•

Rule 402: Prohibits sources of air pollution from causing nuisance to the public or
endangering public health and safety.

•

Reg. XIII: Requires that federal actions and federally funded projects conform to SIP
rules and that they do not interfere with efforts to attain federal air quality standards.

Regional
Great Basin Unified Air Pollution Control District
The site is located within the GBUAPCD, which represents Inyo, Mono, and Alpine Counties.
Construction-related dust is the District’s greatest concern, and is addressed in District Rules 400
and 401. Rule 400 prohibits discharge into the atmosphere of any air contaminant for a period of
more than 3 minutes in any 1 hour that is (a) dark or darker in shade as that designated as No. 1
on the Ringelmann Chart, or (2) of such opacity as to obscure an observer’s view to a degree
equal to or greater than does smoke. Rule 401 requires that a person take reasonable precaution
to prevent visible particulate matter from being airborne, under normal wind conditions, beyond the
property from which the emissions originate. Reasonable precautions include, but are not limited
to:
•

Use, where possible, of water or chemicals for control of dust in the demolition of
existing buildings or structures, construction operations, the grading of roads or the
clearing or land

•

Application of asphalt, oil, water, or suitable chemicals on dirt roads, material stockpiles,
and other surfaces which can give rise to airborne dusts

•

Installation and use of hoods, fans, and fabric filters to enclose and vent the handling of
dusty materials. Adequate contamination methods shall be employed during such
handling operations

•

Use of water, chemicals, chuting, venting, or other precautions to prevent particulate
matter from becoming airborne in handling dusty materials to open stockpiles and
mobile equipment

•

Maintenance of roadways in a clean condition
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Local
General Plan
The Inyo County General Plan (Inyo County 2001) Public Safety Element’s goals and policies
relevant to the air quality aspects of the project are listed below:
•

Public Safety:


Goal AQ-1

Provide good air quality for Inyo County to reduce impacts
to human health and the economy.



Policy AQ-1.1

Regulations to Reduce PM10: Support the implementation
of the State Implementation Plan and the agreement
between GBUAPCD and the LADWP to reduce PM10.



Policy AQ-1.2

Attainment Programs: Participate in the GBUAPCD’s
attainment programs.



Policy AQ-1.3

Dust Suppression During Construction: Require dustsuppression measures for grading activities.



Policy AQ-1.4

Energy Conservation: Encourage the use of energyconservation devices in public and private buildings.



Policy AQ-1.5

Monitor Regional Development: Publicly object to
development proposals within the region that do not
adequately address and mitigate air quality impacts,
especially fugitive dust.

3.13.3 THRESHOLDS OF SIGNIFICANCE
The proposed project would result in a significant impact if it would:
1)

Conflict with or obstruct implementation of the State Implementation Plan (SIP) for the
Coso Junction PM10 Planning Area

2)

Violate air quality standards or contribute substantially to air quality violations related to
fugitive dust

3)

Expose sensitive receptors to substantial pollutant concentrations

4)

Create objectionable odors affecting a substantial number of people

3.13.4 IMPACTS AND MITIGATION
Potential Impact 3.13-1: The potential to conflict with or obstruct implementation of
the State Implementation Plan for the Coso Junction PM10 Planning Area
Overview of Impacts
The project would not conflict with or obstruct implementation of the State Implementation Plan for
the Coso Junction PM10 Planning Area. A project is deemed inconsistent with an air quality plan or
SIP if it would result in population and/or employment growth that exceed growth estimates
included in the applicable air quality plan. The proposed project would not result in population or
employment growth and would not result in a conflict with the State Implementation Plan
Construction
Construction of the proposed project would require a limited number of workers (less than 40);
however, these workers would come from the local population and would not induce growth.
Construction would not obstruct implementation of the SIP.
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Operation and Maintenance
Project operation involves pumping water from the Hay Ranch property to the existing Coso
geothermal field 9 miles to the east on CLNAWS. The proposed project would not result in either
an increase in the general population or in the number of employees and staff in the area. No new
staff would be required to operate the proposed project. It would be operated by existing COC
staff.
The proposed project would provide make-up water for the geothermal plants at CLNAWS. The
project would supply water to the geothermal reservoir for the permitted operational life of the
plants. The need for make-up water was foreseen and accounted for in the original permitting of
the plant; therefore, the proposed project would not result in unforeseen electrical generation that
could induce growth.
The proposed project would be consistent with the local General Plan and the Regional Growth
Management Plan; it is not regionally significant and would be consistent with the SIP. No adverse
impact to the implementation of the SIP would result from project operation and maintenance.
Decommissioning
Decommissioning would involve removing or abandoning equipment in place. Decommissioning
would not induce growth and would not impact the SIP or other air quality plans. It would be a
temporary process that would not alter or induce migration to the project area.

Potential Impact 3.13-2: The potential to violate air quality standards or contribute
substantially to air quality violations related to fugitive dust (PM10)
Overview of Impacts
The use of heavy equipment for construction of the project would result in minor emissions of
criteria pollutants. Ground disturbance and access over unpaved roads could result in fugitive dust
(PM10) emissions. Use of equipment would generate small amounts of other criteria pollutants.
Implementation of appropriate mitigation measures would reduce any impacts to less than
significant levels.
Construction
Wells. The two wells proposed for pumping already exist on the Hay Ranch property. The wells
would require installation of down hole shaft-driven pumps. This work would not require any
ground disturbance that would generate fugitive dust.
Equipment required for the installation of these pumps would have some criteria pollutant air
emissions. The emissions would be small due to the limited equipment and limited time that it
would take to install the pumps (approximately 1 day for each).The GBUAPCD does not have
numerical thresholds for criteria pollutants to determine the significance of potential impacts
associated with the proposed project. The GBUAPCD considers short-term construction exhaust
emissions to be less than significant.
Lift Pump Station, Substation and Associated Facilities, Tanks, and Pipeline. Construction of
these components would require approximately 59.5 acres of soils to be disturbed. Disturbance of
soil could increase PM10 levels in the project area. Dust emissions would be temporary in nature,
lasting during the construction period of about 110 days. Construction vehicles driving on unpaved
roads could also generate fugitive dust.
Quantitative values for dust emissions could vary significantly depending on soil moisture, silt
content, wind speed, construction density, and other factors. Pursuant to GBUAPCD policy,
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fugitive dust emissions from construction activities do not need to be quantified to make a
significance determination. The District maintains that all fugitive dust emissions from construction
activities represent a potentially significant, but mitigable impact. Construction-related dust is
addressed in District’s Rule 400 and 401 (as stated previously).
In order to ensure compliance with the District’s Rule 400 and 401 and prevent a significant effect
from violation of District rules, the following measure would be implemented during construction of
the lift pump station, substation and associated facilities, pipeline, and tanks.
Air Quality-1: Prior to excavation for any component of the project, any dry soils shall be watered.
Soils shall be monitored and continue to be watered throughout the project if dust begins to
generate. Other measures that shall be implemented to minimize dust to meet District Rule 400 and
401 include:
1) Use, where possible, of water or chemicals for control of dust in the grading of roads
or the clearing of land.
2) Installation and use of hoods, fans, and fabric filters to enclose and vent the
handling of dusty materials. Adequate contamination methods shall be employed
during such handling operations.
3) Use of water, chemicals, chuting, venting, or other precautions to prevent particulate
matter from becoming airborne in handling dusty materials to open stockpiles and
mobile equipment. All active construction and disturbed areas should be watered at
least twice daily.
4) Maintenance of roadways in a clean condition.
5) Halting all dust-generating activities if wind gusts exceed 25 mph.
6) Covering all trucks hauling soil, sand and other loose materials or requiring all
trucks to maintain at least two feet of freeboard.
7) Applying water three times daily, or applying (non-toxic) soil stabilizers on all
unpaved access roads, parking areas, and staging areas at construction sites.
8)

Hydroseeding or applying (non-toxic) soil stabilizers to inactive construction areas
(previously graded areas inactive for ten calendar days or more).

9) Enclosing, covering, watering twice daily or applying (non-toxic) soil binders to
exposed stockpiles (dirt, sand, etc).
Air Quality-2: Any project personnel, during both construction and operation, who is
required to drive vehicles on unpaved roads, shall obey a speed limit of 25 miles per
hour (mph).

Construction of the lift pump station, substation and associated facilities, tanks, and pipeline would
require the use of some equipment that would emit low levels of criteria pollutants. The GBUAPCD
considers short-term construction exhaust emissions to be less than significant. Mitigation
measures to mitigate construction equipment exhaust emissions are not required.
Operation and Maintenance
Operation of the project would result in limited emissions from vehicles used to transport
maintenance workers. Maintenance and site surveillance visits would occur two to three times a
week, typically with a single vehicle. Visits would not create significant levels of emissions.
Maintenance of the system could involve some excavation and ground disturbance, which could
result in PM10 emissions. Implementation of mitigation measure Air Quality-1 would reduce impacts
to less than significant levels.
Groundwater pumping could result in some groundwater drawdown in Rose Valley and at Little
Lake after a number of years, as described in Section 3.2 Hydrology and Water Quality. Concern
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has been expressed that reductions in surface waters would increase soil erosion and dust
generation in Rose Valley. The majority of Rose Valley is occupied by drought resistant plants that
do not depend on the water table, since the water table varies from over 240 feet below ground
surface to 40 feet below ground surface just north of Little Lake. These areas would be largely
unaffected and would maintain current vegetation.
Water dependent vegetation is located in a few areas throughout the valley, including Portuguese
Bench, Rose Spring, and Little Lake. Rose Spring and Portuguese Bench are located at elevations
higher than the proposed project and are not affected by groundwater withdrawal at Hay Ranch.
Little Lake water level and vegetation could be impacted by groundwater drawdown; however,
effects are mitigated by mitigation Hydrology-1 through Hydrology-3 (Section 3.2 Hydrology and
Water Quality) to monitor groundwater drawdown, with contingency plans, to prevent surface water
impacts from groundwater drawdown. These measures would minimize water and vegetation
changes at Little Lake, which would prevent drying of the lake and vegetation that could generate
more dust.
Decommissioning
Decommissioning would involve removing equipment. The pipeline would be abandoned in place
and would not require surface work that could generate dust. Removal of the tanks, pumps,
buildings, etc. on the Hay Ranch property and CLNAWS would be a temporary activity and would
not cause significant fugitive dust. The applicant would obtain the appropriate permits for building
removal at the time of decommissioning. Impacts would be less than significant.

Potential Impact 3.13-3: The potential to expose sensitive receptors to substantial
pollutant concentrations
Overview of Impacts
The proposed project would emit low levels of criteria pollutants and fugitive dust during the
construction, operation and maintenance phases. Sensitive receptors in the project vicinity include
locals of Coso Junction and Dunmovin, drivers on US Highway 395 and Gill Station Coso Road,
and workers on the proposed project. Impacts would be considered less than significant with
implementation of appropriate mitigation.
Construction
The proposed project would result in temporary and relatively small amounts of air emissions and
fugitive dust related to construction. Mitigation measures Air Quality-1 and Air Quality-2 would be
implemented to reduce any impacts related to fugitive dust to less than significant levels. Vehicle
and equipment emissions would be minor and adhere to federal and State standards. Sensitive
receptors that may be affected by these construction emissions would be the workers related to
the construction of the project. Exposure would be considered minor and would not be any greater
than any other previous construction project in the region. Impacts would be less than significant.
Operation and Maintenance
The proposed project operation would not involve ground disturbance except for required
maintenance on a buried portion of the pipeline. Excavation could generate fugitive dust. Mitigation
measures Air Quality-1 and -2 would be implemented to reduce impacts related to fugitive dust to
less than significant levels.
Operation and maintenance would require a small fleet of vehicles (usually one to two). Driving
over unpaved roads generates fugitive dust; however, this is considerably less than the average
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traffic on Gill Station Coso Road, which is a partially unpaved road. Impacts would be less than
significant.
Operation of the project components, including but not limited to the substation and well pumps,
would emit minor amounts of criteria pollutants. The substation and other project components are
planned to be unmanned facilities; workers would not be present except for inspections and
maintenance. Pollutant concentrations would be minimal. Any impacts would be considered less
than significant.
Decommissioning
Decommissioning would involve removing equipment. The pipeline would be abandoned in place
and would not require surface work that could generate dust. Removal of the tanks, pumps,
buildings, etc. on the Hay Ranch property and CLNAWS would be a temporary activity and would
not cause significant fugitive dust. Sensitive receptors would be residences near Coso Junction
and at Dunmovin. These residences would only experience a potential for minor and temporary
emissions of fugitive dust. Impacts would be less than significant.

Potential Impact 3.13-4: The potential to create objectionable odors affecting a
substantial number of people
Overview of Impacts
The project would result in the generation of minor odors from construction equipment and
vehicles. These odors would not be significant.
Construction
Fuel exhaust and paint-type finishes could cause objectionable odors in the immediate vicinity of
construction and demolition equipment and activities. The nearest receptors to the project sites are
the residences located approximately 3,696 feet (Graham Road) and 10,031 feet (Gill Station
Coso Road) from Hay Ranch. Odors would not be significant at the nearest residences.
Exposure of construction personnel to diesel and other forms of construction emissions is
regulated by the California Occupational Health and Safety Administration and not a subject for
this EIR. No mitigation is required.
Operation and Maintenance
Operation of the project would not generate objectionable odors. The well operations and
maintenance would not generate odors or significant levels of airborne pollutants. Vehicle trips
required for the project’s operation and maintenance would be negligibly higher than current
conditions and would not be significant.
Decommissioning
Decommissioning would involve removing equipment and abandoning the pipeline in place. These
activities would not generate significant odors with a potential to affect a substantial number of
people. Impacts would be less than significant.
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3.14 Transportation and Traffic
3.14.1 ENVIRONMENTAL SETTING
Transportation Infrastructure
Regional Overview
Inyo County is a sizable county that is largely undeveloped. The developed transportation network
includes US Highways, State Routes (SR), County roads, and surface streets ranging from local
roads serving individual residential neighborhoods to substandard roads serving mines in the Coso
Range. Figure 3.14-1 shows a map of highways and roads in the project vicinity.
Highways and Local Roads
US Highway 395. US Highway 395 (US 395) is the main transportation route through Inyo County.
It is part of the Inter-Regional Road System and is functionally classified as a Rural Principal
Arterial (Sapphos 2007). The highway connects the project area with Mono County to the north
and Kern County to the south, and is a major roadway for commercial and recreational traffic.
The nearest major intersections along US 395 in the project region include:
•

The US 395 intersection with SR 136 located approximately 35 miles north of the Hay
Ranch parcel

•

The US 395 intersection with SR 190 at Olancha approximately 13 miles north of the
Hay Ranch parcel

Average daily traffic on US 395 is measured at several intersections, the nearest being the
intersection of US 395 with SR 190 in Olancha. The intersection was last studied in 2006 (Caltrans
2006). The maximum number of cars in one hour to the south of the intersection (Back Peak Hour)
was measured as 1,050 vehicles. The Back Peak Month was measured as 7,800 vehicles.
US 395 crosses through the Hay Ranch property (see Figure 3.14-1: Highways and Roads in the
Project Vicinity). The south well on the Hay Ranch property is approximately 0.3 miles east of the
highway. Access to existing wells on the Hay Ranch property is available off of US 395.
Gill Station Coso Road. Gill Station Coso Road is a paved road that runs generally east to west,
with many curves and dips. The road begins at US 395 in Coso Junction and continues eastward
into the Coso Range within CLNAWS lands. Inyo County Department of Public Works is
considering a road improvement project and is coordinating with the Inyo County Planning
Department. Gill Station Coso Road provides access to substandard unpaved roads to mines in
the Coso Range, transmission lines in the region, CLNAWS, and Coso Hot Springs.
Traffic counts were conducted on Gill Station Coso Road 0.6 miles east of US 395 in May of 2005
(Flanigan 2007). The average daily traffic (ADT) traveling eastbound was 130 vehicles with an
average speed of 51 miles per hour (mph). Trucks constituted 27 percent of this traffic. The ADT
traveling westbound was 143 vehicles with an average speed of 52 mph. Trucks constituted 30
percent of this traffic.

Level of Service Standards
Level of Service (LOS) is a scale of values, with designations “A” through “F,” that describes
degrees of street congestion, or interference with the normal free flow of traffic. LOS “A” indicates
free traffic flow at design speed or the absence of congestion, while LOS “F” indicates a congested
condition where traffic flow is seriously restricted and travel speeds are significantly below design
speed. Level of service is sometimes expressed in terms of a street volume to capacity (v/c) ratio.
Conditional Use Permit (CUP 2007-003) Application
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Table 3.14-1 identifies the LOS at un-signalized intersections, which is measured in terms of
average delay per vehicle. There are no signalized intersections along US 395 in the project
vicinity. US 395 is rated LOS A under existing conditions (Sapphos 2007).

Table 3.14-1: Unsignalized Intersection Level of Service
LOS

Delay Per Vehicle (sec)

LOS

Delay Per Vehicle (sec)

A

 10

D

> 25 and  35

B

> 10 and  15

E

> 35 and  50

C

> 15 and  25

F

> 50

SOURCE: Transportation Research Board Highway Capacity Manual 2000

Scenic Roads
California's Scenic Highway Program was created by the Legislature in 1963. Its purpose is to
preserve and protect scenic highway corridors from change, which would diminish the aesthetic
value of lands adjacent to highways. The State laws governing the Scenic Highway Program are
found in the Streets and Highways Code, Section 260 et seq. A highway may be designated
scenic depending upon how much of the natural landscape can be seen by travelers, the scenic
quality of the landscape, and the extent to which development intrudes upon the traveler's
enjoyment of the view. The State Scenic Highway System includes a list of highways that are
either eligible for designation as scenic highways or have been designated. The status of a State
Scenic Highway changes from eligible to officially designated when the local jurisdiction adopts a
scenic corridor protection program, applies to the California Department of Transportation
(Caltrans) for scenic highway approval, and receives notification from Caltrans that the highway
has been designated as a Scenic Highway (Caltrans 1996). US 395 in the project area is eligible
for designation as a scenic highway (Caltrans 2007).
The Coalition for Unified Recreation in the Eastern Sierra (CURES), a nonprofit organization, has
designated US 395 as a part of the Eastern Sierra Scenic Byway (Inyo County 2006).

Air Traffic
The project vicinity is within the Owens Military Operations Airspace (MOA) of the R-2508 Special
Use Airspace (Navy 2007). Aircrafts can fly at low altitudes, limited to at or above 200 feet (Navy
2007). Military airspace at CLNAWS is restricted to military aircrafts only and provides for test
flights, bombing, and related military activities. There are no private airstrips near the proposed
project and the nearest commercial airport is located approximately 29 miles to the south in
Inyokern, California.

3.14.2 REGULATORY SETTING
Federal
California Desert Conservation Area Plan (CDCA Plan).
In accordance with legislation and policy, all public land in the California Desert is designated
“open”, “closed, or “limited” for vehicle use. The area designations are made on the basis of
multiple-use classes with certain exceptions. The CDCA Plan (BLM 1999) has a motorized-vehicle
access element with goals relevant to transportation and traffic, listed below.
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Figure 3.14-1: Highways and Roads in the Project Area
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1) Provide for constrained motorized vehicle access in a manner that balances the
needs of all desert users, private landowners and other public agencies.
2) When designating or amending areas or routes for motorized vehicle access, to the
degree possible, avoid adverse impacts to desert resources.
3) Use maps, signs, and published information to communicate the motoized [sic]
vehicle access situation to desert users. Be sure all information materials are
understandable and easy to follow.

Regional
Regional Transportation Plan
The Regional Transportation Plan (Jones and Stokes 2001) identifies the transportation needs of
Inyo County and specifies a course of action that policy makers of Inyo County should pursue to
achieve a balanced transportation system for both people and goods. This document has a shortterm horizon of up to 10 years and a long-term horizon of 20 years. Local, State, and federal
agencies with jurisdiction over the quality of Inyo County’s transportation system use the Regional
Transportation Plan as a tool in policy design. Goals and policies relevant to the project are
generally the same as those listed under the Inyo County General Plan, below.

Local
General Plan
The Inyo County General Plan (Inyo County 2001) Circulation Element’s goals and policies
relevant to transportation and traffic for the project are listed below.
•

Circulation Element:


Goal RH-1

A transportation system that is safe, efficient, and
comfortable, which meets the needs of people and goods
and enhances the lifestyle of the County’s residents.



Policy RH-1.3

Safer Truck Transportation: Facilitate safer truck
transportation and ease the impact of truck traffic load on
residential areas.



Policy RH-1.4

Level of Service: Maintain a minimum level of service (LOS)
“C” on all roadways in the County. For highways within the
County, LOS “C” should be maintained except where
roadways expansions or reconfigurations will adversely
impact the small community character and economic
viability of designated Central Business Districts.



Policy RH-1.5

Proper Access: Provide proper access to residential,
commercial, and industrial areas.



Goal SH-1

Maintain a system of scenic routes that will preserve and
enhance the quality of life for present and future
generations.



Policy SH-1.3

Expand Scenic Route Designations: The County will work
with Caltrans to obtain Scenic Route designations on all
portions of US 395 and SR 168 and 190. The County
should also work with Caltrans to identify and have
designated other scenic corridors in the County.



Goal OCT-1

Provide for the parking needs of local residents, visitors,
and tourists.
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Policy OCT-1.1 Adequate Allocation of Parking: Require development
proposals to provide adequate parking for the intended
uses.



Policy OCT-1.3 On-Street Parking: Maintain on-street parking whenever
possible.

3.14.3 THRESHOLDS OF SIGNIFICANCE
The proposed project would result in a significant impact if it would:
1) Cause an increase in traffic, which is substantial in relation to the existing traffic load
and capacity of the street system or exceed a level of service “C” as required by the
County
2) Substantially increase transportation-related hazards
3) Result in inadequate emergency access and/or parking capacity
4) Degrade US395 or Gill Station Coso Road beyond pre-project conditions
5) Result in a change in air traffic patterns, including either an increase in traffic levels
or a change in location that results in substantial safety risks

3.14.4 IMPACTS AND MITIGATION
Potential Impact 3.14-1: The potential to cause an increase in traffic which is
substantial in relation to the existing traffic load and capacity of the street system
or exceed a level of service “C” as required by the County
Overview of Impacts
The proposed project would require an increase in vehicles on roads in the project vicinity, mostly
due to construction vehicles accessing the project area. Vehicles could include large trucks
transporting equipment such as backhoes, cranes, and excavators; water trucks and dump trucks;
and cars used by construction workers.
The highways and roads in the vicinity have low levels of traffic and do not experience congestion.
A substantial increase in traffic or a resulting poor LOS rating would not occur from construction of
the proposed project.
Traffic congestion could occur along Gill Station Coso Road if the roadway were blocked during
construction, particularly during peak travel hours to CLNAWS or the pumice mines accessed off
of Gill Station Coso Road. Mitigation would be implemented and reduce potential impacts to less
than significant levels.
Construction
Construction vehicles would add a temporary increase to traffic on US 395 and Gill Station Coso
Road. The construction phase of the proposed project would require vehicle trips to the project
area. US 395 has an LOS “A,” as previously described. Construction related vehicles traveling to
the project sites on these highways during construction would be limited to a maximum of
approximately five at any given time. Construction-related vehicles and equipment may travel an
average of twice per day along the associated roads. The limited number of construction vehicles
and travel time along the roads would not result in a substantial increase in traffic beyond the
existing traffic load.
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Local highways are not congested or prone to traffic delays and have the highest LOS rating
possible. Slow moving construction vehicles are not expected to cause traffic delays due to the low
level of travel on the highway in the project vicinity.
Vehicles traveling on Gill Station Coso Road are generally limited to CLNAWS personnel, Coso
geothermal project employees or vendors, those accessing pumice mines in the Coso Range, or
Native American groups visiting the Coso Hot Springs. Significant traffic delays and poor LOS
ratings are not expected during the construction of the project. Minor traffic delays could occur
during construction of the pipeline if construction completely blocked the road. The following
mitigation measure would be implemented to reduce impacts to less than significant levels.
Traffic-1: No construction activities that result in complete blockage of Gill Station Coso
Road shall be allowed between the hours of 7 and 9 am and 3 and 5 pm. At other times of
the day, traffic flow shall not be ceased for more than 30 minutes. Flagmen shall be utilized
as necessary to direct traffic around construction sties during installation of the pipeline on
Gill Station Coso Road. The applicant shall coordinate any road closures with the
appropriate parties (i.e., fire department, the pumice mines, tribes, and CLNAWS).

Operation and Maintenance
Operation of the project would require vehicles trips for workers to perform maintenance.
Maintenance would generally require no more than two vehicles at any given time and would not
result in traffic congestion or lower the LOS on any surrounding highways. Maintenance vehicles
could cause traffic along Gill Station Coso Road to stop and wait for access through a work zone if
maintenance vehicles were turning around. Mitigation measure Traffic-1 would be implemented to
reduce impacts to less than significant levels.
Decommissioning
Decommissioning would involve removing or abandoning equipment in place. Vehicles required for
decommissioning would be five or less, as with construction. Significant traffic delays and poor
LOS ratings would not be expected during the decommissioning of the project. Impacts would be
less than significant.

Potential Impact 3.14-2: The potential to substantially increase transportationrelated hazards
Overview of Impacts
The proposed project would increase transportation-related hazards during the construction phase.
Construction vehicles entering and exiting the Hay Ranch parcel directly from US 395 could cause
a hazard because there is no marked road or intersection at this location. Mitigation would be
implemented to reduce impacts to less than significant levels.
Construction
The majority of construction vehicles would access the project site along existing US 395 and Gill
Station Coso Road. The intersection of Gill Station Coso Road with US 395 is controlled with turn
pockets, acceleration-deceleration lanes, and a stop sign. No additional transportation hazards
would result from the use of this intersection by construction vehicles. Trucks delivering heavy
equipment would likely access the project site via the transmission line right of way north of Gill
Station Coso Road.
Delivery and other trucks could also access the site via a driveway off of US 395. Visibility in the
project area is good; however, some vehicles would enter and exit the Hay Ranch property directly
from or onto US 395. These locations are not controlled and trucks entering the highway at slow
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speeds could cause an increase in transportation hazards at that location. Implementation of the
following mitigation measure would reduce impacts to less than significant levels.
Traffic-2: During project hours, construction signs shall be posted along northbound US 395
between Coso Junction and the northern extent of the Hay Ranch parcel. Signage shall
indicate slower construction traffic ahead, and shall be coordinated with Caltrans to meet
any Caltrans requirements.

Construction vehicles would be located along Gill Station Coso Road during construction of the
proposed pipeline and the 1.5 million gallon water tank. Vehicles would park on the shoulder and
would not create any increased transportation-related hazards.
Operation and Maintenance
Operation of the project would require very few vehicles, generally consisting of maintenance
vehicles. Maintenance vehicles would not enter the project directly from US 395, as some
construction vehicles would. All maintenance vehicles would travel US 395 to Gill Station Coso
Road to the project. Safety on the roadways would not be compromised from maintenance
vehicles. If maintenance vehicles needed to access portions of the pipeline along Gill Station Coso
Road, they would park on the shoulder and pose no increased hazards. Mitigation would not be
required.
Decommissioning
Decommissioning would involve removing or abandoning equipment in place. Vehicles required for
decommissioning may access the Hay Ranch property via the entrance off of US 395. This area is
not controlled and trucks entering the highway at slow speeds could cause an increase in
transportation hazards. Implementation of Mitigation Measure Traffic-2 would reduce any impacts
to less than significant levels.

Potential Impact 3.14-3: The potential to result in inadequate emergency access
and/or parking capacity
Overview of Impacts
The Hay Ranch property and the pipeline corridor are rural and sparsely settled. There is sufficient
room for emergency access and turnaround, employee parking and turnaround, and parking and
turnaround for those who frequent the project vicinity. Emergency vehicles could be blocked during
construction of the pipeline along Gill Station Coso Road. Mitigation would require that emergency
vehicles are secured access. Impacts would be less than significant with implementation of this
measure.
Construction
There is sufficient area for parking on the Hay Ranch property and along the shoulders of Gill
Station Coso Road. Construction of the pipeline in Gill Station Coso Road could result in blockage
of traffic. This could result in inadequate emergency access if the road were blocked for an
extended period of time. Implementation of mitigation measure Traffic-3, would reduce impacts to
less than significant levels.
Traffic-3: Emergency vehicle access shall be secured at all times along Gill Station Coso
Road. The applicant shall provide the US Navy, the pumice mines, and the local fire
department with construction schedules prior to project construction of the pipeline along Gill
Station Coso Road. The applicant shall also provide maps identifying emergency access
around active construction sites, including access around roadway trenching for the three
pipeline crossings.
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Operation and Maintenance
Vehicle use during project operation would generally be limited to maintenance vehicles. A 50 foot
by 40 foot parking area would be located at the lift pump station and would be adequate for these
vehicles. If pipeline maintenance is necessary along Gill Station Coso Road, mitigation measure
Traffic-3 would be implemented as appropriate to minimize potential effects associated with
blocking emergency vehicles.
Decommissioning
Decommissioning would involve removing or abandoning equipment in place. The proposed
pipeline would be left in place. Blocking emergency access along Gill Station Coso Road would not
occur. Impacts would be less than significant.

Potential Impact 3.14-4: The potential to degrade US 395 or Gill Station Coso Road
beyond pre-project conditions
Overview of Impacts
The project could cause damage to Gill Station Coso Road during construction and maintenance
from the use of heavy equipment and construction in the roadway. Inyo County Department of
Public Works has proposed a road improvement and widening project along Gill Station Coso
Road. The applicant would coordinate with Inyo County Department of Public Works to assure that
the proposed project does not conflict with Public Work’s plans or degrade the road to a worse
condition than pre-project conditions.
Construction
Wells, Pump Lift Station, and Substation and Associated Facilities. Construction of the
facilities on the Hay Ranch property would not cause damage to Gill Station Coso Road.
Construction equipment may access the site via US Highway 395 or via an unpaved access road
off of Gill Station Coso Road. Equipment would only be transported to the site initially and would
be removed from the site at the end of construction. The limited travel would not significantly
impact Gill Station Coso Road or US 395. Many heavy trucks travel on both of these roads daily
for operations at CLNAWS and the pumice mines.
Tanks. Construction of the tank on the Hay Ranch property would not impact Gill Station Coso
Road. Materials for the tank would be brought onto the property via US 395 or Gill Station Coso
Road and would be transported in a few trips. Construction of the 1.5 million gallon tank on
CLNAWS lands would require the transport of materials on heavy trucks along Gill Station Coso
Road. The weight limit for Gill Station Coso Road is the County standard weight limit of 80,000
pounds. The tank would be delivered in pieces and the trucks would not exceed the maximum
weight limit. Tank construction would not have a significant impact on the road condition.
Pipeline. A portion of the proposed pipeline route (approximately 6.3 miles) would be located
within the Gill Station Coso Road right-of-way. The pipeline would be buried alongside or in the
road and construction of the pipeline would remove soil from the shoulder and some asphalt from
the roadway.
Construction could damage the road to a condition worse than its pre-project condition.
Implementation of the following mitigation measure would reduce impacts to less than significant
levels:
Traffic-4: The applicant shall regrade and restore any areas of Gill Station Coso Road that
are disturbed by construction including installation of the pipeline and high point tank. The
applicant shall take photo documentation of the roadway conditions before construction and
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after construction and shall provide these photographs to County Public Works upon
request.

Construction of the pipeline would not impact US 395 because the pipeline would not be
constructed near US 395. Delivery of pipeline would be on standard large trucks and would not
damage US 395.
Operation and Maintenance
Project operation would not cause damage to any roads. Occasional maintenance vehicles would
travel US 395 and Gill Station Coso Road, but would not exceed the capacity for these roadways.
Gill Station Coso Road could be damaged if maintenance were required on a buried segment of
the proposed pipeline. Mitigation measure Traffic-4 would be implemented to reduce any impacts
to less than significant levels.
Decommissioning
Decommissioning would involve removing or abandoning equipment in place. Heavy trucks and
equipment would be limited and would not exceed the capacity for any roads. The potential to
degrade any roads would be less than significant.

Potential Impact 3.14-5: Result in a change in air traffic patterns, including either an
increase in traffic levels or a change in location that results in substantial safety
risks
The proposed project would not cause impacts or changes in air traffic patterns during
construction, operation, or decommissioning. All activities would be performed on the ground and
would not include equipment over 50 feet tall (cranes would be less than 50 feet tall). The tallest
project structure is the 1.5 million gallon storage tank at 28 feet tall. The project vicinity is within the
Owens Military Operations Airspace, where general flight patterns are restricted and military
aircrafts can fly at 200 feet above ground surface. No aspect of the construction or operation of the
project would interfere with these flight patterns. The project would not interfere with flight patterns
at the Inyokern Airport, located approximately 29 miles south of the project area.
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4:
CUMULATIVE,
GROWTH-INDUCING,
AND SIGNIFICANT
UNAVOIDABLE IMPACTS
4.1 Introduction
This section provides a discussion of the potential cumulative and growth-inducing impacts
associated with the proposed project, according to CEQA requirements. Cumulative impacts are
defined as two or more individual effects which, when considered together, are considerable, or
which compound or increase other environmental effects. Section 15130(a) of the CEQA
Guidelines states that:
An EIR shall discuss cumulative impacts of a project when the project’s incremental effect is
cumulatively considerable…Where a lead agency is examining a project with an incremental
effect that is not ‘cumulatively considerable’, a lead agency need not consider that effect
significant, but shall briefly describe its basis for concluding that the incremental effect is not
cumulatively considerable.

This section describes the evaluation of which related projects in the vicinity of the proposed
project, if any, could contribute to cumulative environmental effects in the area. The potential for
cumulative impacts associated with the proposed project are discussed for each resource section
addressed in the EIR. A discussion of the potential for growth-inducing impacts to be generated by
the proposed project follows the cumulative impact discussion.

4.2 Related Projects
This section provides a brief discussion of projects near the proposed project that could have
some potential to lead to cumulative impacts. A map locating the proposed project in relation to the
related projects is shown in Figure 4.2-1.
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SOUTH HAIWEE RESERVOIR LEAKAGE RECOVERY PROJECT
The Los Angeles Department of Water and Power’s (LADWP’s) North and South Haiwee
Reservoirs are unlined and may leak water that infiltrates into 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 (Brown and Caldwell 2006). LADWP has stated that it will pursue a future
seepage recovery project that will 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-ft 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, Inc. (LLR), a privately-owned 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, 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 (Arnold 2007).
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 (Arnold 2007).

GILL STATION COSO ROAD IMPROVEMENTS
Inyo County Department of Public Works proposes to make improvements along a 5.5 mile section
of Gill Station Coso Road, from US Highway 395 at Coso Junction to the entry gate for CLNAWS,
in southern Inyo County. The project would include repaving and realigning the road, as well as
widening sections of the 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 not expected until late in 2008 (Larsen 2007). 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 Meridian, Inyo County, California. This is located
approximately 5.75 miles northeast of Hay Ranch.

1
2

Lacustrine is a term used to describe a lake environment.
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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US HIGHWAY 395
The California Department of Transportation (Caltrans) has various improvement projects located
along or on US 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 be completed by February 2009 (Caltrans 2004).

4.3 Cumulative Impacts
All defined mitigation would reduce any potential impacts from the proposed action to less than
significant levels. Due to the nature of the other proposed activities that could occur in the project
region, several environmental resources would have no potential for aggregation of less than
significant impacts to create a significant impact. These resources include:
•

Geology and Soils

•

Hazards and Hazardous Materials

•

Noise

•

Population and Housing

•

Public Services and Utilities

Resources with the potential for cumulative impacts include:
•

Aesthetics

•

Agricultural Resources

•

Air Quality

•

Biological Resources

•

Cultural Resources

•

Hydrology and Water Quality

•

Land Use, Planning, and Recreation

•

Transportation and Traffic

The proposed project could contribute to some overall cumulative impacts to these resources;
however, none of these cumulative impacts would be significant as long as mitigation as proposed
is implemented.
The American public and government have recently become concerned about greenhouse gas
(GHG) emissions and their effects on global climate change. An analysis of GHG emissions
relative to the proposed project and any potential cumulative impact on global warming is
addressed in Section 4.3.3.

4.3.1 RESOURCES WITH NO SIGNIFICANT CUMULATIVE IMPACTS
Geology and Soils
No cumulative effects related to geology, soils, and minerals would occur, provided that
construction and operation of the proposed project components are in compliance with building
codes and state and local permits. The LADWP Haiwee Reservoir leakage recovery project would
not result in subsidence because of the nature of the consolidated soils in the region that would not
be conducive to subsidence (Brock 2006).
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The habitat restoration at Little Lake would not have negative effects on geology and soils. The Gill
Station Coso Road and US Highway 395 improvements would not lead to aggregated impacts.
The Crystal Geyser plant would be required to comply with building codes and permits, and would
not contribute to cumulative impacts. The Deep Rose geothermal development project could lead
to development of a power plant, but would be required to comply with building codes and permits.
Compounded levels of erosion would not occur to soils because erosion prevention practices are
common for all development projects and would be required to comply with CEQA. Significant
cumulative impacts would not occur.

Hazards and Hazardous Materials
The proposed project would have a less than significant effect on hazards and hazardous
materials. Other projects in the region would not be expected to lead to aggregated impacts as
they are within areas with existing fire protection and mitigation to prevent smoking in
undesignated areas would be expected to be implemented. Significant cumulative impacts would
not occur.

Noise
No cumulative effects related to noise are expected for the proposed project. Cumulative projects
in Inyo County would be required to comply with restrictions in Inyo County’s General Plan. Noise
from any other related projects in addition to the proposed project would not create noise levels
comparable to existing levels from low fly-over jets at CLNAWS. Cumulative impacts would not
occur.

Population and Housing
The proposed project does not affect population and housing. The related projects would have less
than significant impacts and do no involve the creation or removal of housing. None of the related
projects would require workers to relocate and would involve workers from surrounding
communities. Cumulative impacts related to population and housing would not occur.

Public Services and Utilities
The proposed project would have less than significant impacts on public services and utilities.
Related projects in the region would have very minor impacts on public services and utilities, as
these projects would not require additional public services and would not require significant
amounts of electricity. Cumulative impacts related to public services and utilities would not occur.

4.3.2 RESOURCES WITH SOME POTENTIAL FOR AGGREGATION OF IMPACTS
Aesthetics
The proposed project would have less than significant impacts on aesthetics. The possible
LADWP leakage recovery project at Haiwee Reservoir would capture approximately 900 acre-feet
per year of water that is currently leaking into the Rose Valley. Removal of this groundwater, in
addition to removal of groundwater in the proposed project, could cumulatively impact aesthetics
by resulting in a loss of wetlands, wildlife and vegetation at Little Lake. Other related projects may
lead to more buildings along US Highway 395 near the project’s vicinity, but these buildings would
likely be landscaped and built to blend with the existing environment and would not be considered
cumulatively significant.
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Agricultural Resources
A cumulative impact to agricultural resources could occur if there was a net significant reduction in
water available for agricultural operations in the valley. Projects such as Haiwee Reservoir leakage
recovery, the Crystal Geyser plant, and the Deep Rose geothermal project would remove
groundwater in the valley. While groundwater tables are expected to lower as a result of these
projects, the projects would not deplete the groundwater aquifer in the valley. With mitigation, the
proposed project would only reduce the total groundwater flow through the valley by approximately
1 percent. There are currently no existing agricultural operations in Rose Valley. A few parcels of
land are zoned “agriculture.” The cumulative withdrawal of water in the valley may result in some
decreases in groundwater level in wells, but this would not inhibit agricultural operations, as wells
can be deepened or pumps set lower in the wells. Cumulatively significant impacts to agriculture
are not expected.

Air Quality3
The proposed project would have less than significant impacts after mitigation related to fugitive
dust emissions. The Haiwee Reservoir leakage recovery could lead to an increase in fugitive dust
emissions in the region due to removal of groundwater that may lead to loss of vegetation. Little
Lake habitat restoration would not lead to any cumulative increase in fugitive dust because the
project would reduce fugitive dust emissions in the area with the promotion of vegetation and
wetlands. Gill Station Coso Road improvements, the Crystal Geyser plant, the Deep Rose
geothermal project, and the US Highway 395 improvements would involve ground disturbance that
would increase fugitive dust emissions in the region. Each project would include mitigation
measures to reduce fugitive dust emissions. Mitigation would prevent a cumulatively significant
impact.

Biological Resources
The proposed project could cause groundwater table drawdown throughout Rose Valley, which
could impact water dependent vegetation at springs and surface waters influenced by
groundwater. Construction and operation of the Crystal Geyser project is not expected to
significantly aggregate impacts to the Rose Valley groundwater resources project because of the
smaller rate of extraction proposed for the plant and the fact that the extraction would occur
outside Rose Valley. The South Haiwee Reservoir Leakage Recovery project would likely have
some aggregate impacts to Rose Valley groundwater resources. Analysis using the numerical
model indicated that the Reservoir Leakage Recovery project would cause additional drawdown in
Rose Valley, additively increasing the drawdown predicted for the Hay Ranch project, with the
greatest increase of up to ten feet in wells in the Dunmovin community at the north end of the
valley and up to 0.5 feet at the south end of the valley near Little Lake. Mitigation for the proposed
project, including ceasing or reducing groundwater pumping if certain trigger levels are met (as
described in section 3.2 Hydrology and Water Quality), would minimize the project’s contribution to
an overall potentially significant impact.

Cultural Resources
Rose Valley and surrounding regions are known to be rich in cultural resources. The proposed
project would have less than significant effects to cultural resources with implementation of project
mitigation measures. The Haiwee Reservoir leakage recovery, Little Lake habitat restoration, and
Caltrans US Highway 395 Coso Junction Rest Area improvements would not be expected to

3

An analysis of global warming and green house gases in relation to the proposed project can be found in Section 4.3.3.
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disturb any previously undisturbed grounds and would not affect the Coso Hot Springs as these
projects would not be in the same groundwater basin.
The Gill Station Coso Road improvements project proposed by Inyo County would disturb artifacts
and sites of historical and archeological importance. Mitigation would be implemented and would
avoid significant cumulative impacts. Crystal Geyser and Deep Rose Geothermal project could
aggregate the amount of resources disturbed due to future ground disturbance; however, with
implementation of mitigation, the impacts would not be cumulatively significant.

Hydrology and Water Quality
The proposed project could cause groundwater table drawdown throughout Rose Valley. With
monitoring to provide early warning of potential impacts and mitigation in the form of reducing
pumping rates, the impacts of the proposed project would be less than significant. Construction
and operation of the Crystal Geyser project is not expected to significantly aggregate impacts to
Rose Valley groundwater resources project because of the smaller rate of extraction proposed for
the plant and the fact that the extraction would occur outside Rose Valley.
The South Haiwee Reservoir Leakage Recovery project would likely have aggregate impacts to
Rose Valley groundwater resources. Analysis using the numerical model indicated that the
Reservoir Leakage Recovery project would cause additional drawdown in Rose Valley, additively
increasing that predicted for the Hay Ranch project, with the greatest increase of up to 10 feet in
wells in the Dunmovin community at the north end of the valley and up to 0.5 feet at the south end
of the valley near Little Lake, which would be a significant impact.
If the Reservoir Leakage Recovery project operates over the same time frame as the Hay Ranch
project, then either a greater reduction in extraction rates would be necessary at Hay Ranch or a
reduction in the amount of groundwater extracted for the Reservoir Leakage Recovery project
would be needed to avoid incurring significant impacts at Little Lake. The reduction in allowable
Hay Ranch extraction rates would amount to approximately the same 870 acre-ft per year
contemplated for the Reservoir Leakage Recovery project. However, if the Reservoir Leakage
Recovery project continues indefinitely as would be expected, a greater reduction in Hay Ranch
extraction rates, or a reduction in the Reservoir Leakage Recovery project extraction rates, would
be needed to mitigate potential impacts to Little Lake. The amount of this additional reduction was
not modeled because the time frame for monitoring and mitigation in that case extends well
beyond the proposed time frame for the Hay Ranch project. Since the Reservoir Leakage project is
only conceptual at this time (i.e. an application has not yet been filed with Inyo County), and
mitigation on the Hay Ranch project likely shortens the period of time that the project can operate,
these projects may not temporally overlap.
The Hay Ranch project is predicted to have little to no significant impacts on groundwater quality.
The project may cause a slight reduction in TDS concentrations at some locations near the south
end of Rose Valley because it would intercept high TDS geothermal waters. The Crystal Geyser
and South Haiwee Reservoir Leakage Recovery projects are unlikely to have cumulatively
significant impacts on groundwater quality.

Land Use, Planning, and Recreation
The proposed project would not have adverse effects on land use or recreation activities.
Mitigation would be implemented to avoid negative impacts to Little Lake such that the associated
hunting activities at the lake would not be significantly impacted. Cumulative impacts would not
occur.
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Transportation and Traffic
The proposed project would increase construction traffic on US Highway 395, but the effects would
not be considered significant. Related projects that involve construction equipment, trucks, or
personnel to travel to the relevant project site would also increase traffic on US Highway 395.
Some aggregation of impacts would occur; however, due to the high level of service of US
Highway 395 and the low number of vehicles traveling the road at any given time, cumulative
impacts would not be considered significant. The US Highway 395 improvements project would
lead to congestion around project areas, but would not be cumulatively significant.

4.3.3 CUMULATIVE GLOBAL WARMING ANALYSIS
Introduction to Analysis
The US public and government have recently become concerned about greenhouse gas (GHG)
emissions and their effects on global climate change. The California State Legislature signed AB
32 in 2006, which charged the California Air Resources Control Board (CARB) to develop
regulations on how the state shall address global climate change. The State must reduce GHG
emission to 1990 levels by 2020. The State Attorney General’s Office and some environmental
groups have been requesting proponents of individual projects to analyze the impacts on global
warming related to GHG emissions as part of the CEQA process. CARB, the State EPA, and the
USEPA, or other appropriate governmental organizations, have not yet developed guidelines on
how to prepare an impact assessment for global climate change, although it is currently expected
that CEQA documents shall be required to address these effects.
California’s Renewable Portfolio Standard (RPS) is one of the most ambitious in the United States
(CPUC 2007), calling for 20 percent of the State’s energy to come from renewable resources by
2010. The California Public Utilities Commission (CPUC) is looking to geothermal resources to
supply half of that goal, which would account for 10 percent of the state’s energy (CGEC 2005).
The electricity produced at the Coso Geothermal Plant assists the State of California in reaching
its RPS goal; the proposed project would benefit the RPS and contribute to the statewide effort to
reduce GHG emissions and subsequently reduce global warming indirectly by allowing the Coso
Geothermal Plant to remain in operation.
CARB recently established a GHG reduction goal (CARB 2007). The 1990 California emissions
baseline has been calculated as 427 million metric tons of carbon dioxide equivalent. CARB
estimates that GHG emissions in 2020 would amount to approximately 600 million tons of carbon
dioxide (CO2) equivalent if no reduction methods or GHG regulation were enforced. CARB refers
to this as the “business-as-usual” scenario (CARB 2007). California must prevent approximately
173 million tons of carbon dioxide equivalent from being emitted in 2020 in order to comply with AB
32.
The County has decided to present a cumulative analysis of GHG emissions related to the
proposed project and its relation to global warming. The emission of CO2 into the atmosphere is
not itself an adverse environmental effect. An adverse environmental effect occurs when increased
concentration of CO2 in the atmosphere results in global climate change and the associated
consequences of the climate change (e.g. sea level rise, loss of snowpack, severe weather
events). Although it may be possible to generally estimate a project’s incremental contribution of
CO2 into the atmosphere, it is typically not possible to determine whether or how an individual
project’s relatively small incremental contribution might translate into physical effects on the
environment. Given the complex interactions between various global and regional-scale physical,
chemical, atmospheric, terrestrial, and aquatic systems that result amidst global climate change, it
is virtually impossible to determine and quantify whether the presence or absence of CO2 emitted
by the proposed project would result in any altered conditions.
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In 2007, the Intergovernmental Panel on Climate Change (IPCC) released its Fourth Assessment
on Climate Change, which included a chapter entitled “Understanding and Attributing Climate
Change” (IPCC 2007). The report stated:
“… difficulties remain in attributing temperature changes on smaller than continental scales
and over time scales of less than 50 years. Attribution at these scales, with limited
exceptions, has not been established.”

This quote demonstrates that attempting to assess a project’s direct impact on global warming is
nearly impossible with current knowledge and understanding. Any attempt to do so would be
speculative.

Regulatory Background
Executive Order S-3-05
Signed by Governor Arnold Schwarzenegger in 2005, Executive Order S-3-05 asserts that
California has vulnerability to the impacts of climate change. The Executive Order puts forth that
increased temperatures could reduce the Sierra snowpack, further exacerbate California’s air
quality problems, and potentially cause a rise in sea levels. To combat those concerns, the
Executive Order established total greenhouse gas (GHG) emission targets. Specifically, emissions
are to be reduced to the 2000 level by 2010, the 1990 level by 2020, and to 80 percent below the
1990 level by 2050. The Executive Order directed the Secretary of the California Environmental
Protection Agency (CalEPA) to initiate a multi-agency effort to reduce greenhouse gas emissions
to the target levels. The Secretary is responsible for submitting biannual reports to the governor
and State legislature that outline: (1) progress made toward reaching the emission targets, (2)
impacts of global warming on California’s resources, and (3) measures and adaptation plans to
mitigate these impacts. To comply with the Executive Order, the Secretary of CalEPA created a
Climate Act Team (CAT) comprised of members from various state agencies and commissions.
CAT released its first report in March 2006. The report proposed to achieve the targets via building
on voluntary actions of California businesses, local government, and community actions, in
addition to state incentive and regulatory programs.
Global Warming Solutions Act
California Assembly Bill 32 (AB 32), the Global Warming Solutions Act of 2006, was enacted as
legislation in 2006. The bill requires achievement by 2020 of a statewide greenhouse gas
emissions limit equivalent to 1990 emissions and the adoption of rules and regulations to achieve
the maximum technologically feasible and cost-effective greenhouse gas emissions reductions.
This bill is based on Executive Order S-03-05, announced by California Governor Arnold
Schwarzenegger on June 1, 2005. As of February 2007, there are a couple of pending California
cases brought under CEQA regarding the discussion of global climate change in EIRs in several
jurisdictions (e.g. Center for Biological Diversity vs. City of Banning and Natural Resources
Defense Council vs. The Reclamation Board of the Resources Agency). There is currently no case
law, however, for guidance on the methodology and significance criteria for what constitutes a
project impact, individually or cumulatively, on global warming.
Emissions strategies for reduction of greenhouse gases have been presented in the California
Climate Action Team’s Report to the Governor. The report proposes a path to achieve the green
house gas reduction targets found in AB 32 and Executive Order S-3-05.
Senate Bill 1368
Signed by Governor Schwarzenegger in September 2006, Senate Bill (SB) 1368 is the companion
bill of AB 32. SB 1368 required the California Public Utilities Commission (CPUC) to establish a
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greenhouse gas emission performance standard for baseload generation from investor owned
utilities by February 1, 2007. The California Energy Commission (CEC) was also required to
establish a similar standard for local publicly owned utilities by June 30, 2007. The statute states
that upon establishment of the greenhouse gas standards, any generation assets of a California
utility must immediately comply with the standards. These standards cannot exceed the
greenhouse gas emission rate of a baseload combined-cycle, natural gas-fired plant. The
legislation further requires that all electricity provided to California, including imported electricity,
must be generated from plants that meet the standards set by CPUC and the CEC. SB 1368
makes California the first State in the nation to ensure that electric utilities’ new commitments to
power plants meet a minimum performance level for global warming pollution.

Greenhouse Gases
The most prominent GHGs that have been identified as contributing to global warming are carbon
dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorucarbons
(PFCs), and sulfur hexafluoride (SF6). Emissions of GHGs contributing to global climate change
are attributable largely to human activities associated with the industrial/manufacturing, utility,
residential, and agricultural sectors. In California, the transportation sector is the largest emitter of
GHGs, followed by electricity generation. CO2 is a byproduct of fossil fuel combustion. Methane, a
highly potent GHG, results from off-gassing associated with agricultural practices and landfills.
Processes that absorb and accumulate CO2, often called CO2 “sinks,” include uptake by vegetation
and dissolution into the ocean. GHGs are global pollutants, unlike criteria air pollutants and toxic
air contaminants, which are pollutants of regional and local concern, respectively. California is the
12th to 16th largest emitter of CO2 in the world and produced 492 million gross metric tons of
carbon dioxide equivalents in 2004 (Sapphos 2007).
Since regulations do not currently stipulate a standardized methodology for collection of GHG
emissions, no measurements of CO2 or CH4 have currently been taken within the Great Basin
Valley Air Basin. Therefore, past or present GHG emission values are not currently available. As
such, the County has decided to present a qualitative analysis of the potential for contribution to
global warming from the proposed project. This analysis is based on recommendations in a white
paper from the Association of Environmental Professionals (AEP), entitled “Recommendations by
the Association of Environmental Professionals (AEP) on How to Analyze Greenhouse Gas
Emissions and Global Climate Change in CEQA Documents” (Hendrix and Wilson 2007) and
recommendations in a paper prepared by Michael Zischke and Sarah Owsowitz of Cox, Castle &
Nicholson, LLP, entitled “Climate Change and the California Environmental Quality Act” (Zischke
and Owsowitz 2007).
According to the white paper (Hendrix and Wilson 2007) and Zischke and Owsowitz’s paper
(Zischke and Owsowitz 2007), two approaches to addressing the significance of a project’s
contribution to global warming are: 1) assessing the project’s compliance with the greenhouse gas
emission reduction strategies contained in the California Climate Action Team’s Report to the
Governor (2007), or 2) assessing the project’s compliance with AB 32. If the project is consistent
with either of those strategies and would not conflict with the State’s goal of reducing GHG
emissions to 1990 levels by 2020, it follows that the project would not significantly contribute to a
cumulative global climate change impact. Without a quantitative analysis and developed standards
and guidelines, any determination would still be speculative.

Potential Construction Impacts
Construction of the proposed project would include the use of non-road engine gas and diesel
powered equipment, including backhoes and graders. Other carbon-fueled equipment could
include heavy trucks that transport material and equipment to and from the project site, gravel
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trucks, diesel generators, and air compressors. The by-product of fuel combustion for these types
of equipment is carbon dioxide; therefore, construction of the proposed project would have at least
some potential for contribution to global climate change.
Quantitative analysis has not been performed because of a current lack of availability of data on
the carbon dioxide generation rates for these types of equipment (due to previous lack of
regulation over carbon dioxide emissions) and the lack of standards on which to base a
quantitative analysis.
Table 4.3-1 below, lists the applicable State strategies for reduction of greenhouse gas emissions,
the recommended mitigation and project designs, and an analysis of how Coso Operating
Company, LLC (COC) could comply during construction of the proposed project.
In determining significance through a compliance approach, the compliance methods listed in
Table 4.3-1 would be implemented and would likely reduce any potential for conflict with AB 32’s
goals during construction of the proposed project. This finding remains speculative, at best, due to
a lack of current guidelines and standards from regulatory agencies.

Potential Operation Impacts
Operation of the proposed project would not result in additional emissions of CO2 other than minor
vehicle emissions for occasional maintenance vehicles traveling to the project site. The diesel antiidling measure in Table 4.3-1 would be implemented to reduce vehicle GHG emissions. The
pumps installed at the wells would not be diesel-powered, but electric, and would not generate any
additional GHG emissions. The proposed project would provide make-up water for the Coso
Geothermal Plant, in support of a renewable energy source, which off-sets fossil fuel production of
electricity. This would have an indirect, positive impact on reducing CO2 emissions, and would help
California achieve its renewable electricity goals as required in the RPS. The Coso Geothermal
Plant and any of its GHGs from operation are not addressed in detail in this analysis because the
proposed project does not include Coso Geothermal Plant as a part of its project description.
Cumulative impacts from the Coso Geothermal Plant in addition to the operation of the proposed
project would occur but would be expected to maintain compliance with AB 32 by promoting
renewable energy generation in California.

Analysis Conclusion
Global warming is, as its name suggests, a global phenomenon. Quantifying and identifying the
potential effects on temperature rise resulting from an individual project is not yet possible or
understood. AB 32 recognizes that the State of California, under the direction of CARB, can
reduce its own GHG emissions in order to help reduce the global warming phenomenon. As no
guidelines or standards have been set, and as an analysis of GHGs pursuant to CEQA under AB
32 is not yet required, determining any individual project’s significance on compliance with AB 32
is speculative. The County feels that the proposed project would contribute only a very minor
amount of GHGs compared to the state’s emissions as a whole.
Transportation is the largest source of GHGs in California. The County recognizes this and diesel
anti-idling measures would be implemented to reduce the GHG emissions resulting from the
proposed project. Other compliance methods, set forth in Table 4.3-1, would be implemented to
ensure that the proposed project would not hinder the state achieving its goals set forth in AB 32,
but would help work toward those goals, even prior to any regulations and best measures being
set forth by CARB. This finding remains speculative.
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Table 4.3-1: GHG Emissions Strategies, Reduction Methods, and Compliance
State Strategy to Reduce
GHG Emissions

Project Design/Mitigation to
Comply With Strategy

COC Compliance Method

Diesel anti-idling

Signs posted that restrict idling;
onsite education for truck drivers
regarding health impacts of diesel

All workers and truck drivers would
be educated on the impacts of
diesel. Signs would be posted in
parking areas that instruct drivers
not to idle engines.

Achieve 50% Statewide
Recycling Goal

1) Design locations for separate
waste and recycling receptacles.

The removed structures on the
Hay Ranch property would be
recycled and/or reused to the
greatest extent feasible.

2) Utilize recycled components in
the building design.
Urban forestry

Trees act as insulators from
weather thereby decreasing energy
requirements. Onsite trees also
provide carbon storage

Project construction would not
require the removal of trees. A
professional landscape architect
would design and implement
landscaping around built structures
on the Hay Ranch parcel.

Afforestation/reforestation

Preserving and restoring open
space

The project includes compensation
for potential impacts to wetlands at
Little Lake, which is an off-site
location.

Water use efficiency

Approximately 19 percent of all
electricity, 30 percent of all natural
gas, and 88 million gallons of diesel
are used to convey, treat, distribute,
and use water and wastewater in
California. Increasing the efficiency
of water transport and reducing
water use would reduce
greenhouse gas emissions.

If a restroom is included in the
MEER, it should include low flow
toilets, automatic shut off valves
for sinks, and “Save Water” signs
near water faucets.
The landscaping around the
substation should be drought
resistant, which would be
accomplished through the use of
native desert vegetation.

SOURCE: CA 2006, Hendrix and Wilson 2007; MHA|RMT 2007

4.4 Growth-Inducing Impacts
Section 15126.2(d) of the CEQA Guidelines requires preparers of an EIR to consider the growthinducing impacts of a proposed project. Section 15126.2(d) states that the EIR should:
Discuss the ways in which the proposed project could foster economic or population growth,
or the construction of additional housing, either directly or indirectly, in the surrounding
environment. Included in this are projects that would remove obstacles to population growth.

The proposed project would include pumping of groundwater from Rose Valley to injection wells at
the Coso Geothermal Plant, approximately 9 miles away. The project would also include
construction of water pumping, storage, and conveyance systems. None of the water produced,
however, would be available for public consumption or supply that could indirectly induce growth.
The project does include a 3-5 MW substation, of which 2.5 MW would go to supplying power for
groundwater pumping. The remaining 0.5 MW of power would serve an existing SCE load, which
is currently served from the LADWP Haley Substation.
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The proposed project would provide make-up water for the geothermal plants at CLNAWS, run by
COC. The project would supply water to the geothermal reservoir for the rest of the period of the
plants’ permitted operation. The need for make-up water was foreseen and accounted for in the
original permitting of the plant; therefore, the proposed project would not result in unforeseen
generation that could induce growth. Total online energy produced from these plants is about 240
MW per day. Most of the energy is exported outside the County to the southern California market
(Inyo County General Plan 2001).
Construction of the proposed project would require up to 40 construction workers, which would be
from the local job pool and would not induce growth in the area. Operation would be conducted by
existing staff from the Coso geothermal plant.
The project would not directly or indirectly cause unplanned growth or environmental impacts
associated with unplanned growth.

4.5 Significant, Unavoidable Effects
Section 15126.2(b) of the CEQA Guidelines requires preparers of an EIR to identify significant
environmental effects that cannot be avoided if a proposed project is implemented. Section
15126.2(b) states that the EIR should:
Describe any significant impacts, including those which can be mitigated but not reduced to
a level of insignificance.

All potential significant impacts associated with the proposed project are identified in the
Environmental Analysis (Chapter 3) and are summarized in the Executive Summary. No significant
impacts have been identified that cannot be avoided or mitigated to levels below significance.
Mitigation measures proposed for this project minimize all impacts to a less than significant level.
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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 COC. The projections are based on a reservoir simulation performed
by COC. Reservoir projections include the projected total mass flow produced to the power plants,
the total mass injected, and the enthalpy (thermodynamic potential or heat content) of fluid
produced to the power plants without the project and with the project.
The analysis was based on production rates and enthalpies forecast through 2035 for the Coso
geothermal projects, with and without additional injection. The approximate additional output
associated with the additional flow rates and associated different enthalpy during the period was
calculated (Global Power Solutions 2008) based on these forecasts. This amount of additional
output relative to the total project price of $13.4 million produces an average of nearly 18 MW (see
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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
COC has considered several power plant modifications that were ultimately rejected due to poor
economic returns. Three classes of contemplated modifications have been investigated:
1) Modifications providing additional output without utilizing more resource or system
efficiency improvements
2) Modifications providing water savings through a reduction in the evaporative water
losses associated with the 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 COC’s modifications to date are modifications providing additional output without utilizing
more resource or system efficiency improvements. COC anticipates a continuing program of
upgrades to the gas removal systems and turbine reblading to maintain the match between design
inlet pressures and the reduction of reservoir pressures. These upgrades will provide benefits
irrespective of augmented injection. These upgrades will be undertaken when it is economical to
do so and are therefore complimentary. These improvements, however, do not match the
magnitude of benefits associated with augmented injection as specified in the project objectives.
There are no known improvements that would provide a total of 18 MW of average power increase
at or below $1,500/kW, twice the cost of the project. All conceivable options considered
complimentary and in aggregate (combined with the project) would 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
COC evaluated substitution of some or all “dry cooling” for the evaporative losses of their current
wet cooling systems. These modifications are very capital intensive and result in a loss of net
generated power for their water savings. The water savings, if reinjected, would not offset the
power loss.
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Table 5.2-1: Examples of Power Plant Efficiency Improvements
Modification

Improvement

Cost

Complete turbine replacement

~3% (1 MW/unit)

$10-15 million/unit

Marginal, silica scaling potential

$1,500/kW

< 1 MW/unit (4 unit potential)

Minimal

< 1 MW (6 unit potential)

$1 million/unit

Binary bottoming cycle
Noncondensable gas systems
Gas precoolers

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

5.2.3 ALTERNATIVE SOURCES OF INJECTION WATER
A second alternative to the project involves obtaining water for injection from a source other than
at Hay Ranch. Several alternative sources of water were identified and considered by COC as
sources of injection water. These alternatives are compared with the potential productivity of the
Hay Ranch wells in Rose Valley, which is approximately 3,000 gpm on average. The cost for water
extraction and transfer from the Hay Ranch location is approximately $13.4 million. The cost of
water delivery to the injection system would include well drilling costs, pipeline construction,
pumping requirements, and environmental costs. Approximately $7.4 million is fixed, and $6 million
is specifically related to the 9-mile pipeline and pumps for the Hay Ranch wells. The fixed costs
include enhancement of injection systems, engineering, and permitting that would be required
regardless of the location of the water, although the costs might be somewhat less for smaller
amounts of water. Any alternative source of water would have to produce a significant amount of
water to be economically feasible.
Possible alternative sources identified by COC (Arruda pers. comm. 2007) include:
•

Groundwater wells on CLNAWS typically drilled as exploration wells

•

Groundwater wells in the Coso Basin

•

Marginal geothermal wells in the Coso Range

The alternative sources of water are summarized below in Table 5.2-2.
COC estimated that a water source would have to produce at least 500 gpm to be economically
feasible as an injection water source. The rate is reasonable considering the fixed costs for a water
extraction project are 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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Table 5.2-2: Potential Alternative Sources of Water for Injection
Well

Location

Type

Potential Productivity
(gpm)

Comments

OB1

T22SR39E

Coso Basin
groundwater

<50 gpm

Potential low, based on proximity to OB2

Coso Basin
groundwater

<50 gpm

Pump test performed, well capable of low
rate

Navy
exploration
well

<25 gpm

Pump test performed, well capable of low
rate

Navy
exploration
well

<25 gpm

Potential low based on location near to
LEGO and surface geology

Marginal
geothermal
well

NA

Pressure and Temp indicate well
connected to Reservoir

Marginal
geothermal
well

NA

Pressure and Temp indicate well
connected to Reservoir, low permeability

Navy
exploration
well

<100 gpm (est.)

Low permeability in open hole section,
pressure data suggests well connected to
Reservoir

Navy
exploration
well

<150 gpm (est.)

Navy test well, flow estimate based on
driller information.

Rose Valley
water well

N/A

Requires pipeline construction underneath
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.

Sec16
OB2

T22SR39E
Sec16

LEGO

T22SR38E
Sec16

G-36

T22SR38E
Sec17

73-21

T22SR39E
Sec21

48-11

T22SR38E
Sec11

CGEH

T22SR39E
Sec6

18-28

T22SR38E
Sec28

Coso
Ranch

N/A

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 Inyo County, and property tax revenue to Inyo County.
The No Project Alternative avoids potentially significant and mitigable environmental impacts
identified in Section 3 Environmental Impact Analyses; however, it would not meet the project
objectives of providing supplemental injection water to the Coso geothermal field to minimize the
annual decline in reservoir productivity.

5.4 Considered Action Alternatives
5.4.1. ALTERNATIVE 1: PUMPING HAY RANCH WELLS AT THE MAXIMUM RATE
SUSTAINABLE FOR THE 30 YEAR PROJECT LIFE WITHOUT REACHING TRIGGER
LEVELS
Overview of Alternative
This alternative includes pumping of the Hay Ranch wells at estimated minimum rates that can be
sustained for the entire 30 year project life without exceeding the hydrologic trigger levels identified
for Little Lake Ranch. In order to not exceed hydrologic trigger levels, project pumping shall not:
•

Reduce groundwater flow into Little Lake by more than 10%

•

Decrease groundwater levels at the northern end of Little Lake by 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-ft/yr, assuming a low specific yield
of 10%, to 480 acre-ft/yr year, assuming a high specific yield of 30%. As depicted in Figure 5.4-1,
the time at which the maximum drawdown is predicted to develop at Little Lake is approximately
35 years from project commencement for 10% specific yield to nearly 55 years for 30% specific
yield. The groundwater table begins to rise back to predevelopment conditions after pumping is
stopped at Hay Ranch; but, there is a lag time until the water levels begin to rise the farther the
distance from Hay Ranch.
The model indicates that drawdown at the south end of Little Lake Ranch would be less than at the
north end. Groundwater levels at the north end of the lake are the more sensitive indicators of
potential impacts. The modeling analysis predicts that pumping for 30 years at the lower rates
identified above (180 to 480 acre-ft/yr depending on specific yield) would not exceed the trigger
levels; however, if it did, the same mitigation as prescribed for the proposed project (Hydrology-1,
Hydrology-2, Hydrology-3, and Hydrology-4) would be implemented.
Geology, Soils, and Seismicity. The effects to geology and soils from Alternative 1 would be
similar to those of the proposed project, with the exception that the potential for subsidence in the
Rose Valley would be reduced. Subsidence would be reduced because the lower pumping rates
would create less groundwater table drawdown, reducing the effects of dewatering on potentially
compressible soils.
The potential for ground subsidence from the proposed project would be less than significant
because of the highly consolidated nature of the soils (refer to Section 3.3 Geology and Soils).
Potential for subsidence from Alternative 1 would also be considered less than significant, as
pumping rates would be lower than the proposed project.
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Figure 5.4-1: Hay Ranch Pumping Rates That Can be Sustained for 30 Year Project Life

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 acreft/yr. 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-ft/yr were
conducted. The results of these modeled scenarios were evaluated in terms of the predicted impact
to groundwater elevations at Little Lake and the groundwater flow rate available for discharge to
Little Lake.
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Environmental Effects of Alternative 2
The environmental effects of Alternative 2 would be largely the same as the proposed action and
Alternative 1. The alternative would reduce, but not eliminate, hydrological and biological effects
from groundwater pumping. Alternative 2 would reduce any potential for subsidence in Rose Valley
due to groundwater pumping.
The effects to Agricultural Resources, 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-ft/yr could be sustained for at least 6
years without exceeding the drawdown trigger levels, pumping at a rate of 1,500 acre-ft/yr could be
sustained for just over 3 years without exceeding the trigger levels, and pumping at a rate of 3,000
acre-ft/yr may be sustained for approximately 1.75 years without exceeding the trigger levels
throughout the valley.
In the event that post-startup monitoring and subsequent numerical model recalibration indicates
less drawdown propagation than indicated by this conservative analysis, pumping may be
extended for this alternative similar to the proposed project.
Figure 5.4-2: Model Predicted Drawdown at 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
Conditional Use Permit (CUP 2007-003) Application
Draft EIR

MHA|RMT 5-11

5: ALTERNATIVES TO THE PROJECT

also result in a return of the Coso Hot Springs to natural conditions. The proposed project and
Alternative 1 and 2 may actually return conditions sooner since additional water would be added to
the reservoir reducing the steam cap (see section 3.2 Hydrology and Water Quality) upon project
implementation.
The proposed project, without mitigation, would result in several potentially significant impacts. All
potentially significant impacts could be mitigated to less-than-significant levels with implementation
of mitigation measures outlined in this EIR. Alternative 1 would not reach groundwater drawdown
trigger levels at Little Lake; however, neither would the proposed project or Alternative 2 if
mitigation is implemented. These three alternatives would likely have equal environmental effects,
but the timing for pumping and the length of time over which effects are felt would differ.
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6.1 List of Preparers
6.1.1 INTRODUCTION
This section lists those individuals who either prepared or participated in the preparation of this EIR.

6.1.2 LEAD AND PARTICIPATING AGENCY
County of Inyo
The CEQA lead agency for preparation of this EIR was the County of Inyo, Department of
Planning. The following individuals were involved in preparation of the document. Individuals from
the Department of Planning, Inyo County Water Department, and the Department of Health and
Safety all contributed to this document.
Contributor

Position/Role

Janice Larsen

Project Manager/Senior Planner – Inyo County
Department of Planning

Pat Cecil

Planning Director – Inyo County Department of Planning

Tanda Gretz

Planner – Inyo County Department of Planning

Bob Harrington

Hydrologist – Inyo County Water Department

Marvin Moskowitz

Environmental Health Director – Inyo County Department
of Health and Safety

6.1.3 CONSULTANT TEAM
This EIR was prepared for and under the direction of the Inyo County Department of Planning by
MHA Environmental Consulting, an RMT Business, of San Mateo, California. The following staff
contributed to this report:
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Contributor

Position/Role

Laurie McClenahan Hietter

Project Manager

Tania Treis

Deputy Project Manager

Chrissy Spanoghe

Environmental Scientist

Virginia Moran

Senior Biologist

Corey Fong

Biologist/GIS Specialist/Cartographer

Roger Luc

Document Production Specialist

The following subcontractors contributed to the preparation of this document:
Contributor

Position/Role

Jill Haizlip

Principal Hydrologist – Geologica, Inc.

Dan Matthews

Senior Geohydrologist – Geologica, Inc.

Gary McKay

Geothermal Power Generation Specialist – Geologica, Inc.

Varinder Oberoi

Engineering Hydrologist

Denise LaBerteaux

Biologist – EREMICO

6.1.4 AGENCIES AND PERSONS CONTACTED
The following is the list of agencies and persons contacted during preparation of this EIR.
Persons Contacted

Agencies

Lynn Flanigan

Inyo County Department of Public Works

Steve Bjornstad

U.S. Navy Geothermal Program Office

Frank Monastero

U.S. Navy Geothermal Program Office

Dave Meade

U.S. Navy Geothermal Program Office

Andy Sabin

U.S. Navy Geothermal Program Office

Kenneth Bonin, Sr.

U.S. Navy Geothermal Program Office

Becky Jensen

CLNAWS Environmental Program Office

Dave Sjaastad

BLM Ridgecrest

Colleen Brock

Coso Operating Company

Chris Ellis

Coso Operating Company

Steve Brooks

Water Management Consultants

Alfred F. Jahns, Esq.

Attorney for Coso Operating Company
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Henry Veizades

Veizades & Associates

Persons Contacted

Agencies

Wendy Miller

Southern California Edison

Brent Miyazaki

Southern California Edison

Ted Schade

Great Basin Unified Air Pollution Control District

Chuck Hamilton

County of Inyo Integrated Waste Management

Jeff and Vicky Davis

Davis Ranch

Gary Arnold, Esq.

Little Lake Ranch
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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-inchdiameter 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 twofold: 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 fineto-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
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water per year to the Rose Valley groundwater basin, indicating that the Reservoir is
potentially an important source of recharge.

C2-2.4.2 Springs and Siphon Wells
Bauer (2002) identified several springs in Rose Valley including:
•

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 (P1) through an open channel. The discharge from both ponds flows through an open
channel to the south where it is used to fill additional ponds when flow is adequate. As a
result of evapotranspiration and infiltration, none of the surface water on the Little Lake
Ranch property flows off the property (ULLR, 2000).
The only spring flow and groundwater discharge rate data for the Little Lake Ranch
property were reported in Bauer (2002). Bauer (2002) measured the discharge rate from
Little Lake, the flow rate from Coso Spring, and the stream flow rate in the North Culvert,
south of pond P-2 and South Culvert, at the south end of the property, several times
between 1996 and 1998. These data are summarized in Table C2-3 and schematically
illustrated on Figure C2-4. Bauer did not measure the flow rate from the siphon well.
The North Culvert captures flow from the Little Lake Weir stream, Coso Spring, and the
discharge from the upper and lower ponds. Bauer’s measurements do not include
evapotranspiration losses in the pond or conveyance system or identify possible
measurement errors. As shown on Figure C2-4, the flow rate from Coso Spring ranged
between 1,000 and 2,000 acre-ft/yr, averaging approximately 1,500 acre-ft/yr. The
discharge rate from the Little Lake Weir ranged from zero in the summer of 1997 to
1,750 acre-ft/yr in the winter of 1998, averaging approximately 800 acre-ft/yr. In dryer
years, e.g., 1997, Little Lake apparently does not discharge water across the weir in
summer months.

C2-2.4.3 Lakes
One perennial lake, Little Lake (also described above), is located at the south end of
Rose Valley approximately 9 miles south of the Hay Ranch property (Figures C2-1 and
C2-2). The U.S.G.S. Little Lake quad topographic map places the elevation of the lake at
approximately 3,145 ft MSL. The lake is reportedly 3 to 5 ft deep and covers an area of
approximately 75 to 90 acres at its maximum extent. The water level in the lake can be
manipulated by raising or lowering boards in a discharge weir located at the south end of
the lake but is also influenced by evaporation in the summer, as well as direct rainfall
and storm water inflow from Little Lake Canyon wash to the west in the winter.
Bauer (2002) monitored the water level in the lake and the groundwater level in a
monitoring well near the north end of the lake between January 6, 1997 and March 21,
1998. The variation in water level in Little Lake and groundwater elevation adjacent to
the lake during that period is illustrated on Figure C2-4. The water level in the lake
decreased nearly 1 foot between January and August and then rose nearly 1.2 foot in
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the following fall and winter. Any adjustments to the discharge weir in that time period
were not noted by Bauer. Groundwater elevation measured in a well located
approximately 500 feet from the north shore of Little Lake dropped nearly 0.8 ft between
spring and summer 1997 and rose nearly 1 foot in the winter and following spring, but
was always 3 foot or more higher than the lake level, indicating that the lake was always
fed by groundwater. From this figure it appears that discharge of water from the Little
Lake Weir stopped when the lake level dropped below approximately 3,142 ft but
increased to an annualized rate of 1,750 acre-ft/yr when the lake water level rose to
3,143 ft MSL. Over this same period the discharge rate from Coso spring actually
increased when the lake stopped discharging and decreased when the lake resumed
discharging, indicating that the hydrologic system in this area is very complex. Based on
these data, naturally occurring groundwater level fluctuations of 1 ft measured 500 ft
north of Little Lake appears to correlate with significant changes in surface water flow
rates on the Little Lake Ranch property.

C2-2.5 Groundwater Flow Components and Water Budget
The Rose Valley groundwater system is primarily recharged by mountain front recharge
derived from precipitation and snowmelt that falls at higher elevation in the Sierra
Nevada front range. As noted in Section C2-2.3.2, the south sloping groundwater table
observed at the north end of Rose Valley indicates groundwater enters Rose Valley from
Owens Valley to the north and/or from seepages losses from the south Haiwee
Reservoir. This inflow is incorporated into the model.
As discussed in Section 3.2, some precipitation recharge likely occurs in the Coso
Range on the east side of the valley but was conservatively neglected for the current
modeling effort. Also, perhaps as much as 250 acre-ft/yr of groundwater may enter
southeastern Rose Valley as upwelling from the Coso geothermal system based on
proportions of chloride and stable isotopes in groundwater in southeastern Rose Valley,
but was conservatively neglected in this analysis. Leakage from the LADPW aqueducts
that traverse Rose Valley was assumed to be a negligible component of total
groundwater inflow to the basin.
Currently, the principal groundwater outflow components consist of groundwater
underflow and surface water discharges to the Indian Wells Valley to the south, and
evapotranspiration from Little Lake and phreatophytic vegetation on the Little Lake
Ranch property. Because of the dry climate, essentially all of the precipitation falling on
Rose Valley is lost to evapotranspiration. However, because the groundwater table is
located 40 or more feet below ground surface over all but the southern tip of the valley,
evapotranspiration does not factor into the groundwater budget except on the Little Lake
Ranch property. Inflow and outflow components of the groundwater budget for Rose
Valley are discussed in more detail below.

C2-2.5.1 Groundwater Inflow Components
Principal inflow components consist of mountain front recharge, groundwater inflow from
Owens Valley to the north and/or seepage from Haiwee Reservoir.
Mountain Front Recharge
Precipitation recharge in the Sierra Nevada range west of Rose Valley is the principal
source of groundwater to the Rose Valley basin. Due to the rain shadow effect caused
by the Sierra Nevada’s, the precipitation rate in the Coso Range on the east side of
Rose Valley is low. To be conservative, it was assumed that the evapotranspiration
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potential exceeded potential precipitation recharge throughout Rose Valley and the Coso
Range. Methodologies to directly measure mountain front recharge are poorly defined;
typically groundwater recharge from precipitation is estimated as a percentage of total
recharge.
Brown and Caldwell (2006) concluded that precipitation rates in the Rose Valley area
range from about 6 inches per year (in/yr) on the valley floor to up to 20 in/yr at the crest
of the Sierra Nevada range and that only precipitation falling at elevations above 4,500 ft
results in groundwater recharge. In the mountains, precipitation rate (including rainfall
and snow melt) is strongly dependent on altitude. Danskin (1998) established an
empirical relationship between precipitation rate and altitude based on precipitation and
snow records collected routinely for more than 50 years in 20 survey stations along the
western side of Owens Valley. Using the empirical relationship developed in the Danskin
report, Brown and Caldwell estimated that the average precipitation rate for the elevation
ranging from 4,500 ft to 6,500 ft was 10 in/yr, increasing to 15 in/yr for parts of the
watershed above 6,500 ft. Using a geographic information system (GIS), to evaluate the
contribution from areas of varying elevation in the Sierras west of Rose Valley, Brown
and Caldwell estimated that the total precipitation volume that could potentially recharge
the Rose Valley groundwater basin was approximately 42,000 acre-ft/yr.
For the purposes of the initial evaluation of potential impacts of groundwater
development at Hay Ranch, they further assumed that only 10 % (4,200 acre-ft/yr) of the
potential mountain front precipitation recharge actually reaches Rose Valley. Danskin
(1998) used a value equivalent to 6% of Sierra Nevada range precipitation for the
mountain front recharge component of the numerical groundwater flow model developed
to evaluate groundwater development in Owens Valley. Williams (2004) estimated that
mountain front precipitation recharge in Indian Wells Valley amounted to approximately
8% of precipitation in the Sierra Nevada range to the west. However, Williams noted that
the Maxey-Eakin Method for estimating precipitation recharge in the Sierra Nevada
range conservatively neglects areas receiving less than 8 in/yr of precipitation;
consequently, higher recharge rates are possible. Because the mountain front
precipitation recharge rate as assumed for the Brown and Caldwell groundwater flow
model yielded reasonable calibration results in the steady state model, a recharge rate
of 4,200 acre-ft/yr was also used in the revised numerical model developed for this EIR.
Groundwater Inflow/Seepage from the North
As noted previously, Weiss (1979) estimated seepage losses from the Haiwee Reservoir
to be on the order of 600 acre-ft/yr. Previous investigators (Bauer, 2002; Brown and
Caldwell, 2006) and GEOLOGICA’s review of groundwater elevation contour patterns in
the north end of Rose Valley indicate that groundwater inflow from southern Owens
Valley and/or seepage losses from the south Haiwee Reservoir recharge the Rose
Valley groundwater basin at the north end of the valley. Using a steady-state numerical
groundwater flow model of the Rose Valley groundwater basin, Brown and Caldwell
(2006) estimated the groundwater influx from the north to be approximately 788 acreft/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, CalPumice, 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

Budget Components

2007 Model

Flow Rate,
acre-ft/yr

Simulation
Package
used in
Model

Flow Rate,
acre-ft/yr

Simulation
Package
used in
Model

4,191

Well

4,191

Well

788

Constant
Head

788

Constant
Head

Groundwater Inflow
Mountain Front Recharge
Groundwater Underflow
from the North
Total Inflow

4,979

4,979

Groundwater Outflow
Existing extraction wells

0

--

40

Well

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

--

2,429

Drain

3,000

General Head

Groundwater underflow to
Indian Wells Valley exiting
from southeastern Rose
Valley

Groundwater Discharge
through Little Lake Gap to
Indian Wells Valley
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 timedrawdown 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 steadystate 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 C27). 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 C25). 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 timedrawdown 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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Rose Valley Groundwater Level Hydrographs
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Rose Valley Groundwater Level Hydrographs
Groundwater Elevation in Hay Ranch North Well
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Rose Valley Groundwater Level Hydrographs
Groundwater Elevation in Coso Junction Store #1 Well
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Flow and Water Level Measurements at Little Lake
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Table C2-1
Rose Valley EIR
November 2007 Groundwater Elevation Data
Used for Steady-State Model Calibration Targets
Reference Point
Depth to
Elevation, ft MSL Groundwater, ft
Well
LADWP V816
3,515.35
80.15
LADWP V817
3,511.86
78.86
Cal-Pumice
3,506.38
240.38
Hay Ranch North
3,436.78
191.78
Hay Ranch South
3,420.25
179.35
Coso Junction Store #1
3,372.10
142.80
Coso Ranch North
3,402.72
170.02
G-36
3,379.85
180.25
Lego
3,422.81
222.31
18-28 GTH
3,362.62
174.42
Little Lake Ranch North
3,199.15
40.20
Elevation survey to NGVD 1929 by triad/holme associates.

Groundwater
Elevation, ft
3,435.20
3,433.00
3,266.00
3,245.00
3,240.90
3,229.30
3,232.70
3,199.60
3,200.50
3,188.20
3,158.95

Table C2-2
Rose Valley EIR
Historic Water Level Monitoring Data
Date

Depth to
Groundwater, ft

Groundwater
Elevation, ft

Coso Junction Store Well #1
December 15, 1998
September 27, 2002
November 21, 2002
January 13, 2003
March 20, 2003
May 6, 2003
October 30, 2003
June 30, 2004
September 22, 2004
June 10, 2005
July 20, 2006
October 13, 2006
April 13, 2007
June 22, 2007
August 2, 2007
August 29, 2007
November 15, 2007
November 19, 2007
November 20, 2007
November 22, 2007
November 28, 2007
November 29, 2007
December 2, 2007
December 3, 2007
December 5, 2007

139.00
144.75
144.33
144.25
144.85
144.51
144.50
144.22
144.16
143.52
143.22
143.00
142.65
143.34
142.90
143.25
142.71
142.80
143.20
142.85
143.15
143.09
143.18
143.32
143.10
Top of casing elevation, ft:

3,233.10
3,227.35
3,227.77
3,227.85
3,227.25
3,227.59
3,227.60
3,227.88
3,227.94
3,228.58
3,228.88
3,229.10
3,229.45
3,228.76
3,229.20
3,228.85
3,229.39
3,229.30
3,228.90
3,229.25
3,228.95
3,229.01
3,228.92
3,228.78
3,229.00
3,372.10

Fossil Falls Campground Well
October 1, 2002
November 21, 2002
March 20, 2003
June 10, 2005
July 20, 2006
October 13, 2006

141.36
141.42
141.39
141.13
141.25
141.20
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Table C2-2
Rose Valley EIR
Historic Water Level Monitoring Data
Depth to
Groundwater, ft

Date

Groundwater
Elevation, ft

Fossil Falls (continued)
February 19, 2007
June 22, 2007
August 2, 2007

141.25
141.23
141.25
Top of casing elevation, ft:

---NM

Well G-36 TGH (G-36)
November 5, 2002
November 21, 2002
December 13, 2002
March 20, 2003
June 10, 2005
July 20, 2006
October 13, 2006
February 19, 2007
June 22, 2007
August 2, 2007
August 29, 2007
November 15, 2007
November 19, 2007
November 20, 2007
November 22, 2007
November 28, 2007
November 29, 2007
December 2, 2007
December 3, 2007
December 5, 2007

184.10
181.50
182.42
181.38
180.69
180.50
184.20
180.38
180.30
180.29
180.29
180.23
180.22
180.21
180.22
180.25
180.24
180.26
180.26
180.29
Top of casing elevation, ft:
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3,195.75
3,198.35
3,197.43
3,198.47
3,199.16
3,199.35
3,195.65
3,199.47
3,199.55
3,199.56
3,199.56
3,199.62
3,199.63
3,199.64
3,199.63
3,199.60
3,199.61
3,199.59
3,199.59
3,199.56
3,379.85

Table C2-2
Rose Valley EIR
Historic Water Level Monitoring Data
Depth to
Groundwater, ft

Date

Groundwater
Elevation, ft

Hay Ranch North Well
December 15, 1998
September 30, 2002
November 21, 2002
January 13, 2003
March 20, 2003
December 9, 2003
June 30, 2004
September 22, 2004
June 10, 2005
July 20, 2006
October 13, 2006
February 16, 2007
April 13, 2007
June 22, 2007
August 2, 2007
November 14, 2007
November 15, 2007
November 19, 2007
November 20, 2007
November 22, 2007
November 28, 2007
November 29, 2007
December 2, 2007
December 3, 2007
December 5, 2007
December 17, 2007

199.00
193.75
193.85
193.75
192.26
193.20
193.00
192.91
192.32
192.62
192.29
192.30
192.15
191.65
191.60
191.68
191.65
191.60
194.30
196.08
197.61
197.56
198.07
198.32
194.14
192.72
Top of casing elevation, ft:

3,237.78
3,243.03
3,242.93
3,243.03
3,244.52
3,243.58
3,243.78
3,243.87
3,244.46
3,244.16
3,244.49
3,244.48
3,244.63
3,245.13
3,245.18
3,245.10
3,245.13
3,245.18
3,242.48
3,240.70
3,239.17
3,239.22
3,238.71
3,238.46
3,242.64
3,244.06
3,436.78

Hay Ranch South Well
December 15, 1998
September 30, 2002
November 21, 2002
January 13, 2003
March 20, 2003
May 6, 2003

182.00
181.62
181.46
181.25
181.10
180.80
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3,238.25
3,238.63
3,238.79
3,239.00
3,239.15
3,239.45

Table C2-2
Rose Valley EIR
Historic Water Level Monitoring Data
Depth to
Groundwater, ft

Date

Groundwater
Elevation, ft

Hay Ranch South (continued)
December 9, 2003
June 30, 2004
September 22, 2004
June 10, 2005
July 20, 2006
October 13, 2006
April 13, 2007
June 22, 2007
August 2, 2007
August 29, 2007
November 15, 2007
November 19, 2007

181.34
180.95
180.76
180.15
179.64
179.40
179.50
179.00
178.98
179.35
179.35
179.35
Top of casing elevation, ft:

3,238.91
3,239.30
3,239.49
3,240.10
3,240.61
3,240.85
3,240.75
3,241.25
3,241.27
3,240.90
3,240.90
3,240.90
3,420.25

Coso Ranch North Well
January 13, 2003
May 6, 2003
October 30, 2003
June 30, 2004
September 22, 2004
June 10, 2005
July 20, 2006
October 23, 2006
February 16, 2007
April 13, 2007
June 22, 2007
August 2, 2007
November 14, 2007
November 15, 2007
November 19, 2007
November 20, 2007
November 22, 2007
November 28, 2007

172.07
171.97
171.84
171.80
171.32
170.60
170.60
170.60
170.10
170.10
170.15
170.20
170.20
169.93
170.02
170.10
170.07
170.44
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3,230.65
3,230.75
3,230.88
3,230.92
3,231.40
3,232.12
3,232.12
3,232.12
3,232.62
3,232.62
3,232.57
3,232.52
3,232.52
3,232.79
3,232.70
3,232.62
3,232.65
3,232.28

Table C2-2
Rose Valley EIR
Historic Water Level Monitoring Data
Date

Depth to
Groundwater, ft

Groundwater
Elevation, ft

Coso Ranch North (continued)
November 29, 2007
December 2, 2007
December 3, 2007
December 5, 2007

170.22
170.50
170.56
170.25
Top of casing elevation, ft:

3,232.50
3,232.22
3,232.16
3,232.47
3,402.72

LADWP Well V817 (LADWP #1)
June 30, 2004
September 22, 2004
June 10, 2005
July 20, 2006
October 13, 2006
February 16, 2007
April 13, 2007
June 22, 2007
August 2, 2007
August 29, 2007
November 15, 2007
November 19, 2007
November 20, 2007
November 22, 2007
November 28, 2007
November 29, 2007
December 2, 2007
December 3, 2007
December 5, 2007

72.90
77.63
79.70
77.70
78.09
76.70
76.45
77.15
76.63
77.15
78.70
78.81
78.82
78.88
79.07
79.00
79.17
79.17
79.06
Top of casing elevation, ft:
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3,438.96
3,434.23
3,432.16
3,434.16
3,433.77
3,435.16
3,435.41
3,434.71
3,435.23
3,434.71
3,433.16
3,433.05
3,433.04
3,432.98
3,432.79
3,432.86
3,432.69
3,432.69
3,432.80
3,511.86

Table C2-2
Rose Valley EIR
Historic Water Level Monitoring Data
Date

Depth to
Groundwater, ft

Groundwater
Elevation, ft

LADWP Well V816 (LADWP #2)
May 6, 2003
October 30, 2003
June 10, 2005
July 20, 2006
October 13, 2006
February 19, 2007
April 13, 2007
June 22, 2007
August 2, 2007
August 29, 2007
November 14, 2007
November 15, 2007
November 19, 2007
November 20, 2007
November 22, 2007
November 28, 2007
November 29, 2007
December 2, 2007
December 3, 2007
December 5, 2007

77.08
79.14
80.80
78.85
77.01
75.42
75.35
76.00
77.82
78.30
80.20
80.20
80.14
80.16
80.18
80.34
80.31
80.46
80.43
80.39
Top of casing elevation, ft:

3,438.27
3,436.21
3,434.55
3,436.50
3,438.34
3,439.93
3,440.00
3,439.35
3,437.53
3,437.05
3,435.15
3,435.15
3,435.21
3,435.19
3,435.17
3,435.01
3,435.04
3,434.89
3,434.92
3,434.96
3,515.35

Lego Well
February 11, 2003
February 18, 2003
June 10, 2005
July 20, 2006
October 13, 2006
February 16, 2007
June 22, 2007
August 2, 2007
November 15, 2007
November 19, 2007
November 20, 2007
November 22, 2007

223.40
223.60
222.82
222.82
227.10
222.70
222.50
222.50
222.34
222.32
222.42
222.41
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3,199.41
3,199.21
3,199.99
3,199.99
3,195.71
3,200.11
3,200.31
3,200.31
3,200.47
3,200.49
3,200.39
3,200.40

Table C2-2
Rose Valley EIR
Historic Water Level Monitoring Data
Date

Depth to
Groundwater, ft

Groundwater
Elevation, ft

Lego (continued)
November 28, 2007
November 29, 2007
December 2, 2007
December 3, 2007
December 5, 2007

222.58
222.37
222.69
222.63
222.41
Top of casing elevation, ft:

3,200.23
3,200.44
3,200.12
3,200.18
3,200.40
3,422.81

Cal-Pumice (Pumice Mine) Well
December 15, 1998
June 30, 2004
September 22, 2004
June 10, 2005
July 20, 2006
October 23, 2006
February 16, 2007
April 13, 2007
June 22, 2007
August 2, 2007
August 29, 2007
November 14, 2007
November 15, 2007
November 19, 2007
November 20, 2007
November 22, 2007
November 28, 2007
November 29, 2007
December 2, 2007
December 3, 2007
December 5, 2007

242.00
241.52
241.24
240.91
240.74
240.73
241.70
240.60
240.00
239.98
240.00
240.31
240.30
240.42
240.40
240.50
240.83
240.52
241.14
241.05
240.38
Top of casing elevation, ft:

3,264.38
3,264.86
3,265.14
3,265.47
3,265.64
3,265.65
3,264.68
3,265.78
3,266.38
3,266.40
3,266.38
3,266.07
3,266.08
3,265.96
3,265.98
3,265.88
3,265.55
3,265.86
3,265.24
3,265.33
3,266.00
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
South Culvert(1)
Coso Spring
Little Lake Weir
North Culvert(2)
South Culvert
Coso Spring
Little Lake Weir
North Culvert
South Culvert
Little Lake Weir
North Culvert
South Culvert
Coso Spring
Little Lake Weir
North Culvert
South Culvert
Coso Spring
Little Lake Weir
North Culvert
South Culvert
Coso Spring
Little Lake Weir
North Culvert
South Culvert
Coso Spring
Little Lake Weir
North Culvert
South Culvert

10/28/1996
10/28/1996
2/2/1997
2/2/1997
2/2/1997
2/2/1997
5/14/1997
5/14/1997
5/14/1997
5/14/1997
6/2/1997
6/2/1997
6/2/1997
7/11/1997
7/11/1997
7/11/1997
7/11/1997
10/1/1997
10/1/1997
10/1/1997
10/1/1997
2/7/1998
2/7/1998
2/7/1998
2/7/1998
3/25/1998
3/25/1998
3/25/1998
3/25/1998

1,311
318
1,382
1,299
3,924
515
1,451
312
2,043
583
166
2,646
676
1,976
0
885
428
1,949
217
2,384
627
1,222
1,746
5,357
1,866
874
887
3,439
917

Notes:
(1)
(2)

Most southerly surface water flow
measurement point on the property.
Flow rate in ditch discharging from lower Little
Lake pond (P-2); contains combined flow from
Little Lake Weir, Coso Spring, and siphon well.

Appendix C3 - Hydrogeochemical Data
Geochemical Database for Rose Valley Hydrological Sysyem Based on Guler, 2002 with Additional Data
SITE NAME
LATITUDE LONGITUDE DATE
TEMP
WILD ROSE RANCH SPRING
360245
1175833
790400
5.00
TUNAWEE CANYON SPRING, SIERRA NEVADA
360349
1180000
970521
16.60
SOUTH KENNEDY MEADOWS (GOVERNMENT SPRING)
355818
1180529
960824
22.60
SOUTH FORK KERN RIVER "1"
361000
1180620
960331
7.78
SACATAR CANYON SPRING
355842
1180259
960824
22.00
S. NEV. FAULT
355730
1175610
950517
16.20
ROUND MEADOW
355806
1182110
960727
14.70
ROCK HOUSE SPRING
355310
1181211
960825
25.30
RED HILL WELL, ROSE VALLEY
355903
1175630
980515
19.00
Fossil Falls
PROTUGESE BENCH SPRING, ROSE VALLEY
360244
1175826
970602
20.00
Portugese Bench-new
71213
PHIL HENNIS RANCH WELL
360500
1175704
790400
22.5
LADPW
Rose Valley Rnch
360458
115703
790400
360458
115703
790400
Rose Valley Rnch
Rose Valley Rnch
360458
115703
790400
Hay Ranch North
2002
Hay Ranch South
2002
Hay Ranch South-new
71213
LEGO
18-29GTH
MOSQUITO MEADOW
355624
1182043
960728
18.9
LL-W4 LITTLE LAKE
355615
1175355
951017
21.4
LL-W4 LITTLE LAKE
355615
1175355
950506
19.6
LL-W3 LITTLE LAKE
355728
1175400
951017
25.9
LL-W3 LITTLE LAKE
355728
1175400
950506
24.3
LL-W3 LITTLE LAKE
355728
1175400
940915
24.1
LL-W2 LITTLE LAKE
355730
1175405
951017
22.3
LL-W2 LITTLE LAKE
355730
1175405
950506
18.6
LL-W2 LITTLE LAKE
355730
1175405
940915
21.4
LL-W1 LITTLE LAKE
355726
1175349
950504
23.9
LL-W1 LITTLE LAKE
355726
1175349
940915
23.1
LL-SPG-2 LITTLE LAKE
355655
1175404
951017
20.2
LL-S2 LITTLE LAKE
355610
1175402
951007
17.1
LL-S2 LITTLE LAKE
355610
1175402
950506
15.6
LL-S1 LITTLE LAKE
355508
1175400
951007
18.7
LL-S1 LITTLE LAKE
355508
1175400
950506
15.2
LL-P1 LITTLE LAKE Pond
355615
1175355
951017
21.4
LL-P1 LITTLE LAKE
355615
1175355
950506
19.5
LL-L2 LITTLE LAKE Lake
355630
1175350
951007
17.6
LL-L2 LITTLE LAKE
355630
1175350
950520
21.4
LL-L1 LITTLE LAKE
355706
1175340
960413
15.0
LL-L1 LITTLE LAKE
355706
1175340
951007
19.9
LL-L1 LITTLE LAKE
355706
1175340
950520
23.6
LL-L1 LITTLE LAKE
355706
1175340
940901
22.3
LL STREAM, S. CULVERT, ROSE VALLEY
355530
1175500
970514
22.2
LL S. DOCK, LITTLE LAKE
355644
1175400
980517
18.0
LL RANCH HOUSE WELL, ROSE VALLEY
355729
1175417
970602
21.1
LL N. DOCK, LITTLE LAKE
355716
1175400
980207
8.0
LL FAULT SPRING, ROSE VALLEY
355546
1175450
970214
20.4
LL EFF. STRM (6838), LITTLE LAKE
355630
1175400
940901
19.4
LL CANYON SPRING, SIERRA NEVADA
355704
1175610
970531
25.5
LL CANYON 2
355645
1175620
950506
17.5
LL CANYON 1
355700
1175610
950328
-9999.0
LITTLE LAKE SPRING
355527
1175436
940227
17.1
Northern LL Ranch Well
Little Lake N-new
71213
Little Lake E Spring-new
71213
86
Little Lake Spring, upper
Little Lake surface, lower
86
Little Lake surface, middle
86
COSO SPRING, LL RANCH, ROSE VALLEY
355615
1175250
970514
21.1
B01, LITTLE LAKE
355637
1175417
930311
17.0
LIEN WELL, SAGEFLAT RD.
361038
1175855
980502
17.0
KENNEDY MEADOWS, D5
360422
1180344
930413
8.0
JORDAN HOT SPRING
361339
1181808
770000
43.0
HAIWEE SPRING, COSO RANGE
360702
1174520
930506
12.0
HAIWEE SPRING, COSO RANGE
360702
1174520
790400
17.0
HAIWEE SPRING, COSO RANGE
360702
1174520
740000
20.0
HAIWEE RIDGE SPRING
360811
1175620
980517
18.0
HAIWEE RESERVOIR, SOUTH DAM, ROSE VALLEY
360827
1175700
970531
8.0
HAIWEE RESERVOIR, ROSE VALLEY
361106
1175745
790400
14.0
HAIWEE PUMP STATION STREAM, ROSE VALLEY
360612
1175715
970531
16.0
HAIWEE CREEK
360815
1180148
980517
7.0
Haiwee Cyn
360818
1180173
790400
GRUMPY BEAR WELL IWV1
355920
1180556
860916
12.0

ALK
HARDNESS
232.79
209.94
312.00
266.46
242.00
214.74
59.40
37.15
285.00
180.19
167.21
272.44
12.00
16.30
162.00
56.83
204.00
177.65
190.00
250.00

196.50
292.50

COND
-9999
620
525
138
501
-9999
56
330
570

pH
7.70
8.13
7.80
8.47
7.90
7.40
6.90
7.80
7.53

Ca
66.00
77.11
57.70
10.70
48.80
80.00
5.13
20.80
46.33

Mg
11.00
18.00
17.20
2.54
14.20
17.70
0.85
1.20
15.08

Na
24.00
26.99
18.30
11.10
21.80
58.00
2.50
50.10
44.04

K
4.00
4.50
3.71
1.78
3.91
7.10
0.22
0.76
6.51

Cl
SO4
9.0 37.0
8.6 35.9
8.8 49.7
7.9
3.0
12.3 29.8
45.4 161.0
0.2
0.4
2.6
8.1
25.3
8.2

HCO3
284.0
343.0
256.0
54.2
252.0
204.0
22.9
186.0
346.0

SiO2
30.0
26.2
28.9
20.3
25.9
23.0
16.6
53.7
0.0

Cl/B
45.0
107.5
175.8
98.4
246.0
4.4
52.0
361.4

B
0.20
0.08
0.05
0.08
0.05
0.05
0.05
0.05
0.07

450

7.73

61.49

10.47

17.81

3.37

5.1 26.9
5.8
65.0 140.0

248.8

25.0

0.05
0.11
0.95

-9999

7.20

76.00

8.13 111.00
7.93 110.00
7.8 109.00
96.30
113.00

1183.00
18.00
392.62
639.00
510.66
631.00
660.00
300.82
418.00
370.00
1430.00
1700.00
346.72
450.82
655.00
444.26
614.00
513.11
633.00
122.95
565.00
646.77
184.43
567.00
530.00
916.00
218.00
312.00
396.00
143.00
500.00
251.00
294.00
246.00
431.15

18.33
410.93
429.18
395.17
400.76
420.00
295.80
350.86
300.00
820.35
970.00
296.75
365.16
430.41
343.65
365.54
408.48
434.17
70.63
337.21
366.10
134.45
347.69
84.00
342.84
233.35
280.95
300.08
263.14
390.00
305.42
295.13
251.61
327.70

64
1580
-9999
1260
-9999
1400
1300
-9999
1300
1570
3300
983
1730
-9999
1700
-9999
1720
-9999
2260
-9999
1980
2090
-9999
3100
2030
1470
1330
1800
1110
1900
810
-9999
-9999
1169

953.00
615.00
280.00
42.00
1213.11
221.00
140.16
140.16
142.00
39.00
124.59
37.00
233.00

411.11
414.00
315.56
28.00
430.83
234.00
135.83
157.72
87.15
70.79
68.86
93.41
193.57

1250
1900
870
102
-9999
645
-9999
-9999
400
300
-9999
380
560

290.00

312.00

830

8.42
7.10
8.17
7.20
7.57
7.00
7.30
8.04
7.70
8.10
7.30
6.90
7.12
8.15
8.20
8.26
8.70
7.85
7.40
10.18
9.20
8.85
9.71
9.00
11.00
8.82
9.98
7.58
8.35
7.90
8.40
7.99
8.30
8.80
7.58

7.31
8.30
7.72
6.98
6.15
7.60
7.20
7.84
8.08
8.20
7.60
8.20
8.45
7.90
7.49

91.10
34.20
5.02
75.80
78.00
93.40
93.00
98.00
66.60
73.00
65.00
182.00
220.00
68.30
46.90
62.00
39.10
36.00
79.60
80.00
5.71
13.10
26.00
8.53
17.30
7.00
39.60
6.29
63.14
30.99
73.80
49.00
88.12
82.00
70.00
71.80
90.58

82.70
59.00
92.25
8.00
110.00
64.00
33.00
36.00
25.43
20.90
21.00
27.64
52.99
62.00
82.00

25.00

109.00

10.20

28 114.00
28 120.00
28 118.00
36.00 133.00
37.70 111.00

11.00
11.00
10.00
9.38
11.80

64.40
47.19
1.41
53.90
57.00
39.40
41.00
42.00
31.50
41.00
33.00
89.00
100.00
30.70
60.30
67.00
59.80
67.00
51.00
57.00
13.70
74.00
73.20
27.50
74.00
16.00
59.30
52.89
29.99
54.13
19.20
64.00
20.79
22.00
18.70
36.10
33.64

49.76
65.00
20.75
2.00
38.00
18.00
13.00
16.50
5.76
4.53
4.00
5.94
14.91
18.00
26.00

685.00
614.40
3.80
223.00
256.00
151.00
167.00
160.00
166.00
228.00
160.00
434.00
460.00
116.00
256.00
285.00
271.00
297.00
230.00
250.00
432.00
317.00
331.00
385.00
308.00
590.00
263.70
277.42
147.80
290.55
159.30
260.00
48.64
56.00
46.00
128.00
15.97

213.30
282.00
62.41
12.00
970.00
47.00
31.00
28.50
44.57
35.30
35.00
45.97
37.81
39.00
52.00

20.10
43.36
1.23
26.10
22.00
17.80
14.60
11.00
23.40
22.00
20.00
29.00
34.00
12.80
27.40
24.00
28.60
25.00
24.90
22.00
34.40
30.00
28.80
33.00
29.00
57.00
21.30
21.73
16.96
25.31
6.60
19.00
5.57
6.90
6.50
13.00
0.43

17.90
26.00
3.55
2.00
92.00
6.00
4.40
5.90
5.83
3.90
3.60
5.73
5.08
6.00
6.00

75.0
70.0
72.0
79.0
75.7
73.0
898.0
514.2
0.6
188.0
108.0
48.4
79.0
52.0
158.0
127.0
160.0
108.0
220.0
69.0
194.0
133.0
204.0
201.0
182.0
110.0
269.0
178.0
189.0
247.0
176.0
370.0
205.2
205.7
151.9
233.2
38.2
230.0
31.7
30.6
25.3
80.5
46.5
74.0
180.0

305.0

42.0

96.2
52.7
68.4

200.0
190.0
200.0
329.0
251.0

256.0
261.0
248.0
250.0
320.0

30.0
33.0
31.0

75.0
70.0
90.0

1.00
1.00
0.80

94.9
61.7
1.3
106.0
182.0
69.8
49.7
81.0
96.3
211.0
100.0
192.0
120.0
82.3
106.0
193.0
114.0
140.0
105.0
183.0
352.0
220.0
219.0
295.0
216.0
480.0
141.1
13.1
96.8
19.7
382.9
150.0
81.7
83.0
79.0
90.1
71.9

346.0
1183.0
27.6
479.0
780.0
623.0
770.0
810.0
367.0
510.0
450.0
1750.0
2100.0
423.0
550.0
740.0
542.0
601.0
626.0
772.0
150.0
689.0
633.0
225.0
692.0
480.0
623.2
1108.9
377.6
1388.2
194.9
600.0
343.3
359.0
291.0
526.0
315.0

28.8
108.0
21.6
53.3
66.0
52.4
64.0
75.0
46.1
61.0
69.0
76.0
110.0
35.9
50.8
59.0
18.4
51.0
44.8
67.0
5.6
22.0
38.7
12.8
25.0
4.0
46.8
0.0
54.5
0.0
26.4
72.0
27.5
28.0
26.0
57.1
55.0

56.2
707.1
13.4
11.0
32.9
20.8
21.1
37.6
28.9
39.1
25.9
55.2
9.8
20.0
33.5
30.1
22.9
32.0
34.1
32.6
21.2
35.8
33.8
47.8
35.3
33.8
52.9
35.1
41.6
55.8
100.5
50.0
194.5
161.1
148.8

1.30
1.27
38.25
0.05
5.71
5.20
2.29
2.10
1.80
4.04
4.90
2.90
11.00
11.00
2.06
6.45
5.80
6.37
5.90
5.58
5.20
7.52
5.27
3.95
6.99
5.20
7.00
5.85
0.46
3.66
4.18
0.38
4.60
0.16
0.19
0.17

24.0
43.5
32.1

1.94
1.70
5.60

34.9
35.1
1121.7
11.3
40.0
26.7
75.0
60.0
45.5
32.0
37.8
33.7
395.0
46.7
380.0

5.18
5.50
0.12
0.80
22.00
1.50
0.20
0.30
0.42
0.54
0.45
0.52
0.08
0.60
0.05

180.6 106.1
193.0 163.0
134.6
11.6
9.0
4.0
880.0 250.0
40.0 63.0
15.0 47.0
18.0 66.0
19.1 40.9
17.3 34.6
17.0 17.0
17.5 34.1
31.6 35.7
28.0 32.0
19.0 99.0

653.2
750.0
317.0
51.0
1480.0
269.0
171.0
171.0
253.8
111.2
152.0
169.6
368.8
327.0
290.0

60.8
29.0
2.0
22.0
190.0
41.0
51.0
52.6
0.6
15.8
26.0
40.6
8.3
62.0
21.5

Br
0.050
0.040
0.007
0.040
0.240
0.040
0.040
0.510

Deuterium ‰ Oxygen-18 ‰
-102.0
-13.9
-105.0
-108.0
-110.0
-101.0
-95.0
-102.0

-13.7
-14.7
-14.4
-12.5
-12.7
-13.7

-103.0

-13.7

-100.1
-112.0
-111.8
-109.0
-111.0
-109.0
-107.8

-13.9
-14.5
-14.5
-13.8
-13.9
-14.2
-14.4

-107.5
-103.8

-14.3
-10.3

-105.0
-104.0
-106.0
-98.0
-107.0
-107.0
-104.0
-108.0
-103.0

-13.6
-13.6
-12.5
-12.4
-14.1
-13.9
-14.2
-13.4
-13.3

-101.0
-103.0
-109.0
-94.0
-94.0
-92.0
-107.0
-33.0
-65.0
-58.0
-45.0
-66.0
-23.0

-12.4
-13.4
-10.5
-11.1
-9.9
-11.3
-12.7
0.2
-5.3
-5.0
-2.2
-5.6
-4.3

0.030

4.880
0.040
0.550
0.420
0.310
0.160
0.500
0.520
0.410
0.370
0.570
0.490
0.520
0.510
0.480
0.400
0.850
0.490
0.548
0.790
0.480
0.430
1.090
0.330
1.050
0.140
0.120
0.130
0.080

-105.0

-96.0

-10.8

-101.0
-95.0
-103.0

-13.0
-12.0
-13.5

-101.6
-100.5
-97.0
-95.0
-94.0

-13.8
-13.3
-12.4
-11.1
-10.8

0.380
-90.0

-10.1

-107.0
-100.0
-100.0
-96.0
-98.0

-14.3
-12.4
-13.7
-13.5
-13.2

-117.0

-14.3

-109.0

-14.7

0.370
1.600

0.050
0.030
0.030
0.040
0.210

TDS TDS(sum) BALANCE DATA SOURCE
465
465
-3.16
10
230
540
3.92
5
331
440
-2.87
25
84
112
3.90
5
293
409
-4.77
25
505
596
0.37
5
46
49
5.44
25
240
323
-1.37
25
492
492
-0.13
5
GeoTrans 2004
399
399
-0.09
5
280
Coso 07
774
773
5.23
10
GeoTrans, 04
827
826
10
825
824
10
817
817
10
945
933
GeoTrans, 04
844
920
GeoTrans, 04
820
Coso 07
2540
2230
2045
2098
2.44
Navy, 2007
53
63
6.06
25
978
1211
9.42
5
1150
1554
1.56
5
901
1097
6.67
5
890
1280
-0.83
5
920
1331
-2.89
5
837
959
4.69
5
1120
1278
3.34
5
830
1060
-2.22
5
2010
2871
0.37
5
2300
3375
-3.89
5
621
840
3.04
5
1070
1298
6.74
5
1220
1569
4.04
5
1113
1283
6.46
5
1190
1424
6.08
5
1120
1349
3.30
5
1160
1546
1.31
5
1440
1270
9.47
5
1200
1548
0.80
5
1220
1543
4.99
5
1360
1241
9.22
5
1200
1543
0.53
5
1900
2011
0.57
5
1010
1406
-0.24
5
750
1686
3.81
5
660
942
-0.27
5
900
2046
6.34
5
550
902
-0.08
5
1200
1449
-0.11
5
400
648
-0.07
5
520
668
-0.58
5
435
563
-0.32
5
683
1003
-1.25
9
631
650
Coso 07
1110
Coso 07
Bowman, UURI
Bowman, UURI
Bowman, UURI
931
1370
-0.25
5
1240
1573
0.10
12
430
644
-0.67
5
110
111
-1.59
12
3080
4032
-1.04
1
550
550
0.09
12
366
366
-0.56
10
395
395
-1.66
10
396
396
-2.63
5
244
244
-0.30
5
276
276
-5.71
10
348
348
-0.20
5
555
555
4.14
5
575
575
10
436
596
7.88
29

Geochemical Database for Rose Valley Hydrological Sysyem Based on Guler, 2002 with Additional Data
SITE NAME
LATITUDE LONGITUDE DATE
TEMP
GRUMPY BEAR WELL IWV1
355920
1180556
790400
5.0
FIVE MILE CANYON SIDE STREAM
355304
1175658
960504
17.6
EDGAR'S SPRING
355540
1180032
960824
21.0
DUNMOVIN WELL, ROSE VALLEY
360527
1175700
970531
30.0
DEWS WELL, LAKEVIEW DR.
360916
1175810
980516
17.0
DEAD END SPRING, COSO RANGE
360739
1174137
790400
12.0
COSO JUNC. WEST WELL, ROSE VALLEY
360252
1175715
970521
22.2
COSO JUNC. STORE WELL, ROSE VALLEY
360235
1175638
970521
24.4
JUNC. US395 WELL
360237
1175646
740000
23.0
Junction Store
F-04
Coso Junction #1-new
7-Dec
COLES SPRING, COSO RANGE
360900
1174008
790400
13.0
CHINA GARDEN SPRINGS, COSO RANGE
361203
1173623
790400
14.5
CHIMNEY PEAK SPRING
355301
1180328
790400
9.0
BIG PINE SPRING
355650
1180451
790400
7.0
ARTESIAN WELL, ROSE VALLEY
355603
1175417
970521
22.2
21S/32E-31Q01 KENNEDY MEADOWS
360000
1180500
950402
-9999.0
21S/32E-31Q01 KENNEDY MEADOWS
360000
1180500
940601
-9999.0
Sources
5-CSU Bakersfield, unpulished data, Guler, 2002
10-Fournier and Thompson, 1980
12-Houghton, 1994
25-Sotdick, 1997
29-Whelan et al.,1989
Coso, 2007, personal communication, 2007
GeoTrans, 2004 Report to Coso

ALK
HARDNESS
272.13
312.46
265.20
285.36
389.00
284.06
229.00
307.21
144.00
227.80
215.57
213.18
179.00
208.40
303.00
363.88
245.90
252.58

147.54
126.23
223.77
177.05
545.00
52.05
147.54

307.86
237.87
228.15
173.26
395.42
40.04
124.36

COND
pH
-9999 -9999.00
740
8.10
703
7.67
1280
8.00
610
7.42
-9999
6.95
680
7.71
970
7.39
-9999
7.53

-9999
7.18
-9999 -9999.00
-9999
6.90
-9999
7.00
1830
6.77
-9999
8.00
-9999
8.00

Ca
84.00
67.20
80.70
78.96
59.70
64.00
60.98
89.60
60.00

97.00
64.00
70.00
48.00
77.50
11.10
35.00

Mg
25.00
28.60
20.10
26.78
19.16
13.00
13.67
34.10
25.00

16.00
19.00
13.00
13.00
49.10
3.00
9.00

Na
55.00
50.80
32.00
150.70
31.64
35.00
52.46
54.50
40.00

44.00
54.00
18.00
23.00
217.30
16.70
41.00

K
5.50
8.38
3.73
6.40
2.90
1.70
5.33
9.10
3.00

Cl
SO4
21.0 90.0
26.8 91.1
25.5 37.4
52.0 330.0
77.3
11.5
23.0 30.0
40.5 71.9
45.6 119.2
26.0 68.0

2.40
8.10
3.60
3.50
18.60
4.00
5.00

33.0
30.0 140.0
55.0 130.0
18.0 36.0
12.0 32.0
181.3 104.6
13.1
3.7
40.0 16.0

HCO3
332.0
322.0
373.0
276.2
290.0
263.0
233.8
369.5
300.0

180.0
154.0
273.0
216.0
647.0
63.5
180.0

SiO2
24.0
33.7
31.3
29.6
4.3
34.0
24.7
61.7
41.3

42.0
38.0
29.0
22.0
59.1
8.9
15.0

Cl/B
140.0
141.1
212.5
29.8
286.3
115.0
663.9
138.2
130.0

B
0.15
0.19
0.12
1.75
0.27
0.20
0.06
0.33
0.20

100.00
150.00
137.50
120.00
100.00
35.55
21.13
28.57

0.33
0.20
0.40
0.15
0.12
5.10
0.62
1.40

Br
0.087
0.040
0.140
0.200

Deuterium ‰ Oxygen-18 ‰
-106.0
-13.5
-99.0
-12.5
-109.0
-14.1

-96.0

-12.9

-102.0
-100.5
-101.5
-98.0
-92.0
-102.0
-104.0

-13.6
-13.9
-13.8
-12.8
-13.1
-13.6
-13.8

-112.0
-101.0

-14.7
-10.7

0.170
0.190

0.350
0.025

TDS TDS(sum) BALANCE DATA SOURCE
637
637
5.00
10
482
629
0.94
5
417
604
-3.11
25
952
952
-0.14
5
497
497
-2.06
5
464
464
2.01
10
503
503
-0.06
5
784
784
-0.13
5
564
564
-1.53
10
GeoTrans, 2004
510
Coso, 2007
860
552
9.41
10
523
523
3.53
10
461
461
-2.71
10
370
370
-0.04
10
922
1360
-0.25
5
110
125
4.30
5
240
342
-0.21
5

APPENDIX 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
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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 LAKE 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
Conditional Use Permit (CUP 2007-003) Application
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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)
Project Elapsed
Time, years

Dunmovin
Area well

Pumice
Mine
well

Hay
Ranch
Observa
tion well

9,000

6,100

1,300

0.25

<0.2

0.5

0.5

0.3

1.3

0.75

0.7

3.3

1

1.1

5.3

11.5

1.2

1.5

6.9

13.2

1.25

1.6

7.1

11.8

1.5

1.9

7

1.75

2.1

6.5

2

2.3

3
4

Coso
Ranch
North
well

Coso
Junction
#1 well

Navy G36 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)

5
Maximum
Acceptable
Drawdown (in
feet)
Time to Max
drawdown
(years since
pumping
began)

9,700

10,900

26,000

27,300

32,000

3.1

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

4.7

0.4

0.3

<0.2

<0.2

<0.2

<0.2

<0.2

8.1

0.9

0.7

<0.2

<0.2

0.2

<0.2

<0.2

1.4

1.2

<0.2

<0.2

0.2

<0.2

<0.2

1.8

1.5

0.2

0.2

0.3

<0.2

<0.2

1.9

1.6

0.2

0.2

0.3

<0.2

<0.2

7.9

2.1

1.8

0.2

0.2

0.3

<0.2

<0.2

6.9

2.3

2

0.3

0.3

0.3

<0.2

<0.2

6

6.2

2.4

2.1

0.3

0.3

0.4

<0.2

<0.2

2.7

4.8

4.8

2.5

2.2

0.5

0.4

0.4

<0.2

0.2

2.8

4.1

4

2.5

2.2

0.6

0.6

0.5

0.2

0.3

2.7

3.6

3.5

2.4

2.2

0.7

0.7

0.6

0.3

0.3

2.8

7.2

2.5

2.3

1.1

1.1

0.7

1

0.4

4

1.3

3

3.5

14.5

13

1.2

15

12

38,000

22

42,600

13

NOTES
1) For any wells where predicted drawdown is less than or equal to 0.25 feet, actions related to these trigger points shall not be
enforced, unless the drawdown seen in these wells is greater than 0.25 feet. Drawdown values of <0.25 feet are difficult to accurately
detect.
2) Based on current groundwater flow model results, these maximum drawdown values listed above result from pumping the Hay
Ranch production wells at design rates for 1.2 years, with specific yield values of 10%. These maximum acceptable drawdowns can
occur several years after pumping at Hay Ranch ceases.
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Mitigation Measures from EIR
The following mitigation measures have been defined in the EIR to reduce potentially significant
impacts to water users in the Rose Valley. Note that references to Appendix C4 are included in the
measures since these measures are taken directly from the EIR. This HMMP is Appendix C4 of
the EIR and references are included in the sections of this document.
Hydrology-1: The project applicant shall finalize and implement the Draft Hydrological
Monitoring and Mitigation Program (HMMP) included in Appendix C4 [this appendix] of this
EIR.
Hydrology-2: Mitigation for effects to groundwater wells in Rose Valley shall depend upon
the specific characteristics of each well, and the use of the well. The applicant shall use
monitoring data and the numerical groundwater flow model described in Appendix C2 to
track groundwater levels throughout the valley. The applicant shall work with the County
Water Department to identify wells that may be affected by groundwater drawdown as the
project progresses. The evaluation of wells depths and uses in the Rose Valley as
compared with groundwater drawdown shall be made semi-annually and reported to the
Inyo County Water Department. The owner of any wells that may potentially be impacted
within the six months after an evaluation shall be contacted by the applicant to assess the
need for additional pumping equipment on the well or deepening of the well. The applicant
shall be responsible for the cost of equipping or deepening wells that are impacted by
groundwater drawdown as a result of the proposed project. The applicant shall also evaluate
any wells that are brought to the attention of the applicant by the user to evaluate if
groundwater drawdown from the proposed project is impacting the well. If it is determined by
the County or by the applicant (using well monitoring data and modeling) that the well in
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
Conditional Use Permit (CUP 2007-003) Application
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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
Conditional Use Permit (CUP 2007-003) Application
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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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−

i.

(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.

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-07700. 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, Extraction
Hay Ranch North
and Hay Ranch
South wells

Total Groundwater
Extracted

Daily

Pumpage not to
exceed 4,839 acre-ft
per year

Reduce or
discontinue pumping.

Six New Hay Ranch
Observation wells (2
nests of 3 wells)

Groundwater
Elevation

Measured hourly at a
minimum using
dedicated pressure
transducer with data
downloaded and
plotted weekly for the
first 3 months, then
monthly. Supplement
with manual
measurements
weekly for the first
three months, then
monthly.

Deviation of
observed drawdown
in two or more wells
is at least 0.25 feet
more than predicted
trigger level value at
any time beyond 4
months.

Alert County. County
evaluates whether
reduced pumping is
appropriate prior to
model recalibration.
If appropriate,
recalibrate model
within one month and
reassess impact to
Little Lake.

Groundwater level
decline in two or
more wells
exceeding updated
model predicted
drawdown trigger
levels by more than
0.25 feet in any
quarterly data
collection and
monitoring period

Alert County. County
to determine if
decreased pumping
is necessary
immediately.
Increase monitoring
frequency to weekly
for one month to
confirm observation.
Include results as
part of quarterly data
submittal.
Recalibrate model
within one month.
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Table C4-2 (Continued): Hydrologic Monitoring Parameter Summary Rose Valley Hydrologic
Monitoring and Mitigation Program
Monitored
Location (1)

Pumice Mine well

Parameters
Monitored

Groundwater
Elevation

Monitoring
Frequency

Monthly for first two
years, then quarterly

LADWP V816
Dunmovin well
Coso Junction #1,
Coso Ranch North
Well
Lego well
Well G-36

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.

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.

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.

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.

Deviation of
observed drawdown
at least 0.25 feet

Revise trigger level
based on Little Lake
hydrology study

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

Little Lake Ranch
North well

C4-16 MHA|RMT

Groundwater
Elevation

Monthly for first two
years, then quarterly

Coso Operating Company Hay Ranch Water Extraction and Delivery System
July 2008

APPENDIX C4: ROSE VALLEY HYDROLOGIC MONITORING AND MITIGATION PROGRAM

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
decline exceeding
updated model
predicted drawdown
by more than 50% in
the well in any
quarterly data
collection and
monitoring period

Alert County.
Increase monitoring
frequency to weekly
for one month to
confirm observations.
Include results as
part of quarterly data
submittal.
Recalibrate model
within one month.
County to evaluate
whether and when a
reduction in pumping
is warranted. .

Maximum acceptable
drawdown level from
Table C4-1
exceeded

Pumping ceases until
the model is
recalibrated and will
re-start only if it can
be shown that
pumping can
continue at a rate
that will maintain
wetlands and water
levels at Little Lake
Ranch.

At least two of
McNalley, Toone,
Dews, or Buckland
wells located west of
Haiwee Reservoir

Groundwater
Elevation

Monthly for first two
years, then quarterly

N/A. Information
used to update
model

N/A

Haiwee Reservoir

Stage level
Flow rate

N/A. Information
used to update
model

N/A

LADWP Aqueduct

Request average
weekly values from
LADWP

Groundwater
Elevation (or closed
well pressure)

Measured hourly
using dedicated
pressure transducer

No threshold applied,
Information used to
update model and

N/A

Little Lake Hydrology
Little Lake Hotel Well
and Little Lake North
Dock well
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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

Little Lake

Lake Water Level
Elevation

trigger levels.

Little Lake Weir

Little Lake Weir
Discharge and Weir
Height(1)

with data
downloaded and
plotted weekly for the
first 2 months, then
monthly.

Little Lake North
Culvert Weir

Little Lake System
Discharge Rate

Groundwater
beneath Little Lake

Groundwater
elevation relative to
lake

Monthly for 6 months
after startup; then
Quarterly

Little Lake Ranch
Pond P1

Occurrence of
Siphon Well
Discharge

Weekly by visual
inspection;
discontinue at end of
baseline monitoring
period

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

Hay Ranch North
and Hay Ranch
South wells

Specific
Conductivity/TDS

Quarterly

TDS increase to
2,000 mg/L or
greater

Increase monitoring
frequency to monthly
for 3 months and
monitor 18-28, G-36;
evaluate basin wide
response and
determine whether
reduction in pumping
or supply of
alternative water
source is warranted

Coso Junction #2,
Little Lake Ranch
North well

Specific
Conductivity/TDS

Quarterly

TDS increase to
1,500 mg/L or
greater

Increase monitoring
frequency to monthly
for 3 months and
monitor 18-28, G-36;
evaluate basin wide
response and
determine whether
reduction in pumping
or supply of
alternative water
source is warranted

(minimum of four
locations)

Action if
Threshold
Exceeded

Groundwater Quality
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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 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

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

Well Yield
Dunmovin wells,
Coso Junction wells,
Red Hill well, Fossil
Falls Campground
well

Precipitation Recharge
Little Lake Canyon
Precipitation Gauge

Precipitation totals

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 recalibration 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 recalibration 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 recalibrations, 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 experience a
greater than 10% 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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Appendix D: Additional Biological Information
SPECIES OBSERVATIONS
Plant Species Identified During Field Surveys
Table D-1: Plant Species Identified on Site During 2004 Field Surveys by UltraSystems Covering
the Entire Project Area
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
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Table D-1 (Continued): Plant Species Identified on Site During 2004 Field Surveys by
UltraSystems Covering the Entire Project Area
Scientific Name

Common Name

Salvia carduacea

Sage Thistle

Salvia columbariae

Chia

Sphaeralcea ambigua

Desert Mallow

Suaeda calceoliformis

Pursh’s Seepweed

Yucca brevifolia

Joshua Tree

SOURCE: UltraSystems 2005

Table D-2: Plant Species Identified On-Site During 2007 Field Surveys for the Gill Station Coso
Road Improvements Project
1

FAMILY

HABITAT

SCIENTIFIC NAME

COMMON
NAME

HABIT

CB-WB

SS

goldback fern

fern



Nevada ephedra

shrub



Acamptopappus sphaerocephalus var. hirtellus

goldenhead

shrub





Ambrosia dumosa

white bursage,
burro-bush

shrub





Artemisia spinescens

budsage

shrub

Brickellia arguta var. arguta

pungent
brickellbush

shrub



Chaenactis carphoclinia var. carphoclinia

pebble pincushion

annual



Chrysothamnus nauseosus

rubber rabbitbrush

shrub



Chrysothamnus teretifolius

green rabbitbrush

shrub



Ericameria cooperi

Cooper
goldenbush

shrub



Gutierrezia microcephala

matchweed

shrub



Hymenoclea salsola

cheesebush

shrub



Lessingia lemmonii

vinegar-weed

annual

Malacothrix glabrata

desert dandelion

annual



Stephanomeria pauciflora var. pauciflora

desert milk-aster

subshrub



Tetradymia stenolepis

Mojave horsebrush

shrub



Xylorhiza tortifolia var. tortifolia

Mojave-aster

subshrub



PTERIDACEAE
Pentagramma triangularis ssp. triangularis
EPHEDRACEAE
Ephedra nevadensis
ASTERACEAE
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Table D-2 (Continued): Plant Species Identified On-Site During 2007 Field Surveys for the Gill
Station Coso Road Improvements Project
1

FAMILY

HABITAT

SCIENTIFIC NAME

COMMON
NAME

HABIT

CB-WB

SS

fiddleneck

annual





BORAGINACEAE
Amsinckia tessellata var. tessellata
BRASSICACEAE
Descurainia

pinnata

tansy mustard

annual



Descurainia

sophia*

flixweed

annual



Lepidium fremontii

bush peppergrass

shrub

Sisymbrium altissimum*

tumble-mustard

annual

Echinocactus polycephalus

cotton-top cactus

cactus



Opuntia basilaris var. basilaris

beavertail cactus

cactus



Opuntia echinocarpa

golden cholla

cactus



Atriplex canescens

four-winged
saltbush

shrub



Atriplex confertifolia

shadscale

shrub





Atriplex polycarpa

allscale

shrub





Grayia spinosa

spiny hop-sage

shrub





Krascheninnikovia lanata

winter fat

shrub





rattlesnake weed

herb. perennial



Astragalus lentiginosus var. variabilis

varied milk-vetch

herb. perennial



Psorothamnus arborescens var. minutifolius

indigo bush

shrub



red-stemmed
filaree

annual



Phacelia

annual



bladder sage

shrub



apricot mallow

herb. perennial



wishbone bush

herb. perennial




CACTACEAE



CHENOPODIACEAE

EUPHORBIACEAE
Chamaesyce albomarginata
FABACEAE

GERANIACEAE
Erodium cicutarium*



HYDROPHYLLACEAE
Phacelia sp.
LAMIACEAE
Salazaria mexicana
MALVACEAE
Sphaeralcea ambigua var. ambigua



NYCTAGINACEAE
Mirabilis bigelovii
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Table D-2 (Continued): Plant Species Identified On-Site During 2007 Field Surveys for the Gill
Station Coso Road Improvements Project
1

FAMILY

HABITAT

SCIENTIFIC NAME

COMMON
NAME

HABIT

CB-WB

SS

Camissonia boothii ssp. desertorum

woody
bottlewasher

annual



Oenothera deltoides

devil’s lantern

annual

woolly-star

annual





Eriogonum brachyanthum

yellow buckwheat

annual





Eriogonum fasciculatum var. polifolium

California
buckwheat

shrub



Eriogonum inflatum var. inflatum

desert trumpet

herb. perennial



Eriogonum nidularium

bird’s-nest
buckwheat

annual



Eriogonum pusillum

yellow turbans

annual

Oxytheca perfoliata

saucer plant

annual



desert tomato

shrub



desert Indian
paintbrush

herb. perennial



creosote bush

shrub



Joshua tree

tree



Achnatherum hymenoides

Indian ricegrass

perennial





Achnatherum speciosum

desert needlegrass

perennial





Bromus madritensis ssp. rubens*

red brome

annual





Bromus tectorum*

cheatgrass

annual





Poa secunda

varied bluegrass

perennial



Schismus arabicus*

Arabian schismus

annual





Schismus barbatus*

Mediterranean
schismus

annual





ONAGRACEAE



POLEMONIACEAE
Eriastrum sp.
POLYGONACEAE





SOLANACEAE
Lycium andersonii



SCROPHULARIACEAE
Castilleja angustifolia
ZYGOPHYLLACEAE
Larrea tridentata
LILIACEAE
Yucca brevifolia
POACEAE

NOTE:
1

CB-WB = creosote bush-white bursage series; SS = allscale series or mixed saltbush series.
* non-native species
SOURCE: EREMICO 2007
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Wildlife Species Identified During Field Surveys
Table D-3: Wildlife Species Identified on Site During 2004 Field Surveys by UltraSystems
Covering the Entire Project Area
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

SOURCE: UltraSystems 2005
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Table D-4: Wildlife Species Identified On-Site During 2007 Field Surveys for the Gill Station Coso
Road Improvements Project
SCIENTIFIC NAME

COMMON NAME

CLASS

CLASS

FAMILY

FAMILY

Species

Species

REPTILIA

REPTILES

TESTUDINIDAE

LAND TORTOISES

Gopherus agassizii†

desert tortoise

IGUANIDAE

SPINY-TAILED LIZARDS AND CHUCKWALLAS

Sauromalus ater†

chuckwalla

CROTAPHYTIDAE

COLLARED AND LEOPARD LIZARDS

Gambelia wislizenii

long-nosed leopard lizard

PHRYNOSOMATIDAE

SPINY LIZARDS AND RELATIVES

Callisaurus draconoides

zebra-tailed lizard

Uta stansburiana

side-blotched lizard

Urosaurus graciosus

long-tailed brush lizard

Phrynosoma platyrhinos

desert horned lizard

TEIIDAE

WHIPTAILS

Cnemidophorus tigris

western whiptail

VIPERIDAE

VIPERS

Crotalus mitchellii stephensi
AVES

Panamint rattlesnake
BIRDS

ACCIPITRIDAE
Circus cyaneus†
Aquila chrysaetos†
STRIGIDAE
Athene cunicularia†
CAPRIMULGIDAE
Phalaenoptilus nuttallii
PICIDAE
Picoides scalaris
TYRANNIDAE

KITES, EAGLES, HAWKS, AND ALLIES
Northern Harrier†
Golden Eagle†
TYPICAL OWLS
Burrowing Owl
GOATSUCKERS
Common Poorwill
WOODPECKERS AND ALLIES
Ladder-backed Woodpecker
TYRANT FLYCATCHERS

Empidonax wrightii

Gray Flycatcher

Sayornis saya

Say’s Phoebe

Myiarchus cinerascens
ALAUDIDAE
Eremophila alpestris
CORVIDAE
Corvus corax
REMIZIDAE
Auriparus falviceps
MUSCICAPIDAE
Polioptila caerulea
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Table D-4 (Continued): Wildlife Species Identified On-Site During 2007 Field Surveys for the Gill
Station Coso Road Improvements Project
SCIENTIFIC NAME

COMMON NAME

CLASS

CLASS

FAMILY

FAMILY

Species
MIMIDAE

Species
MOCKINGBIRDS, THRASHERS, AND ALLIES

Toxostoma lecontei†
PARULIDAE

Le Conte’s Thrasher†
WOOD WARBLERS

Dendroica petechia

Yellow Warbler

Dendroica townsendi

Townsend’s Warbler

Wilsonia pusilla

Wilson’s Warbler

AVES

BIRDS

EMBERIZIDAE

TOWHEES, SPARROWS, AND LONGSPURS

Amphispiza bilineata

Black-throated Sparrow

Amphispiza belli

Sage Sparrow

ICTERIDAE

BLACKBIRDS AND ORIOLES

Sturnella neglecta
MAMMALIA
LEPORIDAE

Western Meadowlark
MAMMALS
HARES AND RABBITS

Lepus californicus

black-tailed jackrabbit

Sylvilagus audubonii

desert cottontail

SCIURIDAE

SQUIRRELS

Ammospermophilus leucurus
GEOMYIDAE

white-tailed antelope squirrel
POCKET GOPHERS

Thomomys bottae
CRICETIDAE

Botta pocket gopher
RATS AND MICE

Neotoma lepida
CANIDAE

desert wood rat
FOXES, WOLVES, AND COYOTES

Canis latrans

coyote

Vulpes macrotus assipis

desert kit fox

MUSTELIDAE

WEASELS

Taxidea taxa†
FELIDAE

American badger†
CATS

Lynx rufus
EQUIDAE

Bobcat
HORSES AND BURROS

Equus asinus
BOVIDAE

feral burro
CATTLE, SHEEP, AND GOATS

Ovis aries
SOURCE: EREMICO 2007
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SPECIAL STATUS SPECIES NARRATIVES
Overview
The following includes a description of all special status plant and animal species that could occur
on the project site. Survey result information is from the 2007 field surveys performed along Gill
Station Coso Road for the Gill Station Coso Road Improvements project. This project includes the
stretch of project along Gill Station Coso Road from where the unpaved road (where the pipeline
route is proposed) meets Gill Station Coso Road to the CLNAWS boundary. Since the habitat is
fairly homogenous from the Hay Ranch parcel up to the CLNAWS boundary and for some distance
onto CLNAWS, the wildlife species encountered during this survey are representative of the whole
project area, with the exception of one plant species endemic to higher elevation volcanics found in
the Coso Range (on CLNAWS). This plant is the Inyo Hulsea and is potentially present in the
project area.
Information on each species was compiled from Ehrlich et al. (1988), Garrett and Dunn (1981),
Garth and Tilden (1986), Grinnell and Miller (1944), Harrison (1979), Harvey et al. (1999), Jennings
and Hayes (1994), Remsen (1978), Stebbins (2003), USGS (2003), Williams (1986), Zeiner et al.
(1988, 1990a, 1990b). Information on bird species distribution and seasonal status in Inyo County
was obtained from Heindel and Heindel (2003).

Special Status Plants
Charlotte’s Phacelia (Phacelia nashiana)
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 CLNWC.
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 2,000 to 7,200 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.
Darwin Mesa Milk-Vetch (Astragalus atratus var. mensanus)
Darwin mesa milk-vetch is found in Desert Mountains (north and west of Panamint Valley, Inyo
County). It occurs at elevations of 4,288 – 7,408 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 (Cymopterus ripleyi var. saniculoides)
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.
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Inyo Hulsea (Hulsea vestita ssp. Inyoensis)
Inyo hulsea is known from the Inyo, Coso, and Panamint Mountains, in Inyo County. Known
locations of Inyo hulsea are sparse 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 CLNAWS.
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 a small potential to occur within the project boundaries at the higher elevations.
Pinyon Rock Cress (Arabis dispar)
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 (Mentzelia tridentate)
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.
Booth’s Evening Primrose (Camissonia boothii ssp. Boothii)
Booth’s evening primrose is found in Joshua tree woodland, Mohavean desert scrub; pinyon-juniper
woodland; sandy flats, steep, loose slopes from elevations of 2,800 feet to 4,600 feet. It is found in
the west and north Mojave Desert, west Great Basin, to northwest Arizona, west Nevada, and east
Washington. There is one record of evening primrose in Record in Rose Valley.
Booth’s evening primrose has the potential to occur on the project site.
Pygmy Poppy (Canbya candida)
Pygmy poppy is found in creosote bush scrub, saltbush scrub, Joshua tree woodland, pinyonjuniper woodland, predominantly in sand. Elevations are from about 2,000 to 4,000 feet.
Populations are known from the South Fork Kern River Valley and the west Mojave Desert.
Pygmy poppy has the potential to occur on the project site.
Death Valley Beardtongue. (Penstemon fruticiformis var. amargosae)
Death Valley beardtongue occurs in Mohavean desert scrub on sandy or gravelly washes, and
canyon floors. It is known from the north desert mountains of eastern California and western
Nevada from elevations of about 3000 feet to 7,900 feet. There is a record of occurrence of this
species near Cactus Peak.
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Special Status Wildlife
Desert Tortoise (Gopherus agassizii) - present
The Mojave population of desert tortoises occurs in the Colorado Desert of California and in the
Mojave Desert of California, southern Nevada, southern Utah, and northwest Arizona, north and
west of the Colorado River. Desert tortoises primarily inhabit flats and bajadas characterized by
scattered shrubs and abundant inter-space for growth of herbaceous plants, with soils ranging from
sand to sandy gravel. They also occur on rocky terrain and slopes. The declines in the Mojave
population of desert tortoises are mainly attributed to 1) direct human-caused mortality (i.e., the
illegal collection of tortoises for pets, food, or commercial trade and the killing of tortoises by
gunshot or vehicle strike; 2) indirect human-caused mortality (i.e., destruction, degradation, and
fragmentation of desert tortoise habitat as a result of urbanization, agricultural development,
livestock grazing, mining, and roads); 3) predation on young tortoises by common ravens, 4)
disease, including an upper respiratory tract disease and a shell disease; and 5) inadequate
regulatory mechanisms to protect desert tortoise habitat (USFWS 1994).
The north-westernmost limit of the known range of the desert tortoise occurs in Rose Valley (BLM
2005), where the first segment of the project area occurs. Surveys conducted in 1993 and 1999
found desert tortoises or their sign in low densities throughout Rose Valley (Juarez and MHA, Inc.
1993; Woodman 2007).
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. Desert tortoises are mostly found in flats, valleys, bajadas, and
rolling hills between 2,000 and 3,300 feet.
Tortoises excavate and use burrows for protection from both high and low temperatures in the
desert. Burrows are also used for winter hibernation. Friable soil is required for burrow and nest
excavation. Tortoises mate in late March and early April, with eggs being laid in early summer.
Eggs hatch in early fall generally coinciding with the growth of grasses and forbs from fall rains.
Desert tortoise is known to occur on the China Lake Naval Weapons Center and in Rose Valley,
although in lower densities than in more southerly portions of the tortoise’s range. Desert tortoises
were not observed during field surveys in 2004 and 2007. Burrows and other signs were noted.
Mohave Ground Squirrel (Spermophilus mohavensis) – assumed to be present
The Mohave ground squirrel’s range is limited to the western Mojave Desert, generally from
Lucerne Valley in San Bernardino County to Cartago in Inyo County. Within its range it has a
patchy distribution but occupies a variety of habitats, including desert saltbush scrub, creosote bush
scrub, Joshua tree woodland, shadscale scrub, blackbrush scrub, and sagebrush scrub. It occurs
at elevations up to at least 1,700 m. Mohave ground squirrels eat mainly leaves of forbs, shrubs,
and grasses; fruit and flowers of forbs; seeds of forbs, grasses, shrubs, and Joshua trees; fungi;
and anthropods (Gustafson 1993).
Reasons for decline and extirpation of local populations include persistent drought, habitat
destruction, degradation and fragmentation; use of pesticides for rodent control; domestic cat
predation; and, possibly, shooting and vehicle strike (Gustafson 1993). The Mohave ground
squirrel is a State-listed threatened species (CDFG 2006).
No Mohave ground squirrels were observed during the surveys along Gill Station Coso Road in
2007 or the survey of the entire project area in 2004; however, there are a number of records of this
species in the project area (CDFG 2007, Leitner 2007), and presence should be assumed. The
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entire project area traverses Mohave ground squirrel habitat, and this species can occur anywhere
along the alignment. However, the quality of habitat varies in relation to differences in topography,
soils, and vegetation, which, in turn, may influence population size along the route.
The Mohave ground squirrel is a small diurnal ground squirrel found in the western Mojave Desert.
The ground squirrel ranges from Palmdale in the south, to Olancha in the north, and from the town
of Mojave eastward to Fort Irwin. The Mohave ground squirrel occupies all major desert scrub
habitats in the western Mojave Desert. It has been observed in Creosote Scrub, Desert Saltbush
Scrub, Desert Sink Scrub, Desert Greasewood Scrub, Shadscale Scrub, and Joshua tree
woodland.
They spend the majority of the year in estivation to avoid temperature extremes and food scarcity.
They are active above ground from early February for brief periods. Above ground activity
increases in mid-March with the breeding season. Ground squirrels begin entering estivation by
July with most above ground activity ending by August.
Mohave ground squirrels were not observed during the field surveys. Burrows of appropriate size
for Mohave ground squirrel were found during the surveys.
The Mohave ground squirrel is known to occur on the China Lake Naval Weapons Center and is
expected to occur on the project site in creosote white bursage scrub and desert saltbush scrub
habitats.
Chuckwalla (Sauromalus ater) - present
The chuckwalla is widely distributed throughout the Mojave and Colorado Deserts from sea level to
1,250 m in elevation. It is found in a variety of woodland and scrub habitat but is most common in
creosote bush scrub communities. It is nearly restricted to areas with large rocks, boulder piles, or
large rocky outcrops on slopes. It is an herbivore, feeding on flowers, fruits, and leaves of creosote
bush and, to a lesser extent, on other perennials and annuals. The major threats to this species
include shooting and collecting.
During the 2007 survey for the Gill Station Coso Road Improvements project, three chuckwalla
scats were found on rocky outcrops and steep rocky slopes along segment 3 of Gill Station Coso
Road. Chuckwallas may also occur on the steep, rocky slopes along the eastern portion of the
alignment near the entrance to CLNAWS.
Northern Harrier (Circus cyaneus) - present
Northern Harriers occur in a variety of habitats from annual grasslands up to lodgepole pine and
alpine meadow habitats. It breeds from sea level to 1,700 m in the Central Valley and Sierra
Nevada and up to 800 m in northeastern California. They frequently occur in meadows,
grasslands, open rangelands, desert sinks, and fresh and saltwater emergent wetlands. Major
threats include destruction of wetland habitat, native grasslands, and moist meadows, and burning
and plowing of nesting areas during early stages of the breeding cycle. They feed mostly on voles
and other small mammals, birds, frogs, small reptiles, crustaceans, and insects. They nest on
ground in shrubby vegetation, usually at the edge of a marsh. They may also nest in grasslands,
grain fields, or on sagebrush flats several miles from water. Northern Harriers are fairly common,
year-round residents in Inyo County.
One adult Northern Harrier was observed hunting along the southern edge of Gill Station Coso
Road in Rose Valley on 23 May 2007, during surveys for the Gill Station Coso Road Improvements
project. It probably nested near Little Lake, about 12 km south of the project site, or near Haiwee
Reservoirs, at least 9 km north of the project site. No nesting habitat was found on the project site.
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Golden Eagle (Aquila chrysaetos) - present
Golden eagles occur in open habitats, especially in the mountains and hills, where it can spot prey
from the air. Their diet consists mainly of hares but also birds, reptiles, and insects. They will also
eat carrion. They nest atop tall trees or high on rocky cliffs. Major threats to this species include
habitat destruction, especially the conversion of grasslands to agriculture; shooting; and human
disturbances at nest sites. Golden eagles are uncommon year-round residents in Inyo County.
One immature golden eagle was observed along the Rose Valley segment of Gill Station Coso
Road on 17 May 2007, during surveys for the Gill Station Coso Road Improvements Project. It
appeared to be hunting. It probably fledged from a nest high on the east slope of the Sierra
Nevada, above and west of the project site, or in the Coso Mountains, east of the project site.
Golden eagles probably use the project area for hunting on a regular basis. No nesting habitat was
found on the project site.
Burrowing Owl (Athene cunicularia) - present
Burrowing owls inhabit grasslands, deserts, sagebrush flats, and open areas near human
habitation, occupying burrows constructed by other animals. It eats rodents, small birds, insects,
and lizards. The conversion of grasslands and pasturelands to agriculture and the destruction of
ground squirrel colonies have contributed to the decline of burrowing owls. In addition, their
propensity for nesting in roadside banks also makes them vulnerable to roadside shooting, vehicle
strike, and road maintenance activities.
Burrowing owls are rare to uncommon year-round residents in Inyo County. They are known to
breed along the western shore of Owens Lake just north of Cartago, approximately 32 km north of
the project site.
During the 2007 surveys for the Gill Station Coso Road Improvements project, nine burrows with
evidence of burrowing owl use (e.g., whitewash, pellets) were found. No burrowing owls and no
active natal dens were found during the survey. However, they may nest occasionally in the project
area.
Le Conte’s Thrasher (Toxostoma lecontei) - present
Le Conte’s thrashers inhabit low, hot, barren deserts and valleys, usually in regions of scant
vegetation where the bird’s light color blends with the sandy gravel environment. It usually nests in
densely branched cholla cactus (Opuntia echinocarpa) or in shrubs such as creosote bush (Larrea
tridentata), saltbush (Atriplex spp.), or sagebrush (Artemisia tridentata). It feeds mainly on insects
but also small vertebrates and seeds and fruit. Potential threats to this species include disturbance
by off-road vehicles and agricultural development. In Inyo County Le Conte’s thrashers are
uncommon, year-round residents.
During the 2007 surveys for the Gill Station Coso Road Improvements project, a family of Le
Conte’s thrashers (2 adults and 2 juveniles) were observed along the north edge of Gill Station
Coso Road. They were in an area with large allscale plants, suitable for nesting. In addition to
Rose Valley, they are expected to occur and nest in the narrow valleys and in the major washes.
American Badger (Taxidea taxa) - present
The American badger is an uncommon resident throughout most of California. It is most abundant
in drier, open sites with friable soils in most shrub, forest, and herbaceous habitats. Badgers dig
burrows for shelter and for natal dens. They are carnivorous and eat a varied diet including
fossorial rodents, reptiles, insects, earthworms, birds, and carrion. Agricultural and urban
developments are the primary causes of decline and extirpation of badger populations in California.
Rodent and predator poisoning and shooting and trapping have also contributed to the declines.
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No badgers were observed during the 2007 surveys for the Gill Station Coso Road Improvements
project, but numerous badger burrows were found along Gill Station Coso Road. Most of the
burrows were in Rose Valley and on the lower alluvial slopes above Rose Valley.
San Emigdio Blue Butterfly (Plebulina emigdionis) - expected
San Emigdio blue butterfly has a very limited range, from Inyo County south through the Mojave
Desert, San Joaquin Valley, and Los Angeles County. It occupies desert saltbush scrub, and its
caterpillar host plant is four-winged saltbush (Atriplex canescens). It has three flights from April
through September. Eggs are laid singly on the leaves of the host plant, and the caterpillars eat the
leaves after hatching. Older caterpillars hibernate (USGS 2003). This species is known to occur in
an area south of Grant, 23 km north of the project site (CDFG 2007).
No San Emigdio blues were observed during the 2007 surveys for the Gill Station Coso Road
Improvements project, but they are expected to occur in the project area. A few four-winged
saltbushes, the host plant, were observed along a portion of Gill Station Coso Road, so these
butterflies may breed and lay eggs in the project area.
Rosy Boa (Charina trivirgata) - expected
The rosy boa has a wide range, occurring in desert and chaparral habitats throughout southern
California, but it is uncommon. In coastal areas it inhabits rocky chaparral-covered hillsides and
canyons. In the deserts it is found on scrub flats and in the mountains. It prefers areas with
moderate to dense vegetation and rocky cover. Its diet consists mainly of small rodents and birds.
No rosy boas were observed during the 2007 surveys for the Gill Station Coso Road Improvements
project. However, they are very secretive and are expected to occur in low numbers throughout the
project area, especially on and near the rocky slopes above the upper end of Gill Station Coso
Road near the CLNAWS entrance.
Ferruginous Hawk (Buteo regalis) - expected
Ferruginous Hawks inhabit open country, feeding almost exclusively on small mammals, especially
ground squirrels and hares. Only their wintering range includes California; they breed at more
northerly latitudes. Ferruginous Hawks are fairly common winter visitors in Inyo County.
Ferruginous hawk are expected to occur in low numbers during autumn and winter in the project
area, hunting in the project area and perching on the utility towers that traverse the area.
Prairie Falcon (Falco mexicanus) - expected
Prairie Falcons occur in open habitats and nest on ledges of cliffs. They feed mainly on small birds,
but their diet also consists of small mammals and insects. Major threats include pesticide
poisoning, the take of individuals for falconry, shooting, and human disturbances at nest sites.
Prairie Falcons are uncommon to fairly common year-round resident in Inyo County.
Prairie Falcons are expected to use the area for hunting throughout the year, but they will not nest
there.
Costa’s Hummingbird (Calypte costae) - expected
Costa’s Hummingbirds occur in southern California, western and southern Arizona, southern
Nevada, the extreme southwestern portion of Utah, Baja California, and along the west coast of
Mexico. They primarily occupy arid regions, inhabiting desert washes, edges of desert riparian,
valley foothill riparian, coastal scrub, desert scrub, desert succulent scrub, lower-elevation
chaparral, and palm oasis. They are fairly common breeders in the arid habitats of Inyo County.
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Costa’s hummingbirds are expected to occur and nest in low numbers throughout the project area.
Loggerhead Shrike (Lanius ludovicianus) - expected
The loggerhead shrike occupies open country with lookout perches, woodlands, open scrub, and
the margins of dry grasslands. It nests in dense trees or shrubs. Shrikes hunt by aerial pursuit,
preying on large insects, small birds, mice, and lizards. It is a fairly common year-round resident in
Inyo County.
Loggerhead shrikes are expected to occur and nest in low numbers throughout the project area,
especially near the transmission line corridors, where they can perch high above the habitat to
search for prey.
Pallid Bat (Antrozous pallidus) - expected
Pallid bats occupy a variety of habitats but is most common in open, dry habitats with rocky areas
for roosting. Most of their prey are taken on the ground by gleaning. Day roosts are mainly in
caves, rock crevices, and mines. Some roosts are in tree hollows and in buildings. In the project
site only rock crevices are potential roosting sites. Decline in pallid bat populations have been
attributed to human disturbances around colonies and the use of insecticides. Pallid bats are
known to roost in the building at Coso Hot Springs (CDFG 2007).
The rock outcrops along small portions of Gill Station Coso Road provide the best habitat for
roosting pallid bats.
Townsend’s Big-eared Bat (Corynorhinus townsendii) - expected
Townsend’s big-eared bats are most abundant in mesic habits throughout California. When
foraging, they most often gleans prey from foliage but will also take prey in flight. Cover sites
include caves, mines, tunnels, buildings, or other man-made structures. Roosting sites are the
most important limiting resource, and this species is extremely sensitive to disturbance at these
sites. Indeed, human disturbance at roost sites is considered a major reason for the decline of this
species. Townsend’s big-eared bats are known to roost on walls in the farthest reaches of the small
canyon at Devil’s Kitchen, 6 km east-southeast of the terminus of the project (CDFG 2007).
The rock outcrops along small sections of Gill Station Coso Road may provide habitat for roosting
Townsend’s big-eared bats.
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EREMICO Biological Services
211 Snow Street Weldon, California 93283-9544
office/fax 760-378-3021
eremico@aol.com

May 1, 2008
Tania Treis
MHA, an RMT Business
4 West Fourth Avenue, Suite 303
San Mateo, California 94402
Subject:

Letter Report
Hay Ranch Water Extraction and Delivery System Project

Dear Tania:
At your request EREMICO Biological Services conducted 1) a vegetation survey for the
Hay Ranch Water Extraction and Delivery System project, to document the flora on the project
site and to determine if special status species could potentially be affected by the proposed
project and 2) a reconnaissance-level survey at Rose Spring to document the presence or absence
of wetland vegetation and to determine if focused surveys will be necessary to document the
presence or absence of sensitive wildlife or plant species. This letter serves as the report of
results of these surveys.
METHODS
Review of Special Status Species. Prior to the site visits, we reviewed the habitat
requirements, physical description, distribution, and other pertinent information for special status
plant species that may occur in the project area, identified from a search of the California Natural
Diversity Data Base (CNDDB) (CDFG 2007). These species are listed in Attachment 1. A
special status species was judged to occur on the project site if there were locality records, either
historic or recent, indicating its presence. A special status species was judged to have some
potential for occurring on the project site if it is known to occur in the same general area, in a
similar habitat, and/or at a similar elevation as the project site.
Water Pipeline and Associated Facilities. Bruce Garlinger and I conducted the
vegetation survey along the water pipeline alignment, including a 30-m buffer zone on each side;
at the High Point Tank site and a 30-m buffer around the site; and at new facilities on the Hay
Ranch property, including a 30-m buffer zone around each facility. The survey was conducted
on May 5, 6, 8, 11, 2008. We walked 15-m wide transects over the project site, recording plants
and animals that we encountered. We also evaluated the habitat in the project area for its
potential in supporting any special status plant species.
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The field survey was floristically based, that is, we identified all plant species
encountered in the project area to at least genus and to the level necessary to ensure that they
were not plant species of concern. I collected and later identified plants that were not readily
identifiable in the field. I prepared a list of all plant species observed on the project site.
Nomenclature throughout this report follows The Jepson Manual (Hickman 1993).
Rose Spring. Bruce Garlinger and I visited Rose Spring on May 5, 2008. We walked
around the riparian vegetation, measuring its area, noting wetland plant species and the presence
or absence of surface water, and evaluating the habitat for its potential in supporting special
status wildlife and plant species.
RESULTS
Water Pipeline and Associated Facilities. A description of the physical environment,
including a discussion of plant communities found in the project area can be found in the EIR for
the Hay Ranch Water Extraction and Delivery System Project.
Plant species that were noted along the water pipeline and at associated facilities are
listed in Attachment 2 and include 159 taxa in 27 plant families. One special status plant species
occurred near the water pipeline. Three crowned muillas (Muilla coronata) were found in a 1 sq
m area south of the alignment. The location is described in Attachment 3 and mapped in
Attachment 4. This species is on List 4 of the California Native Plant Society (CNPS 2001), a
watch list that includes plants of limited distribution in California. A completed California
Native Species Field Survey Form for this species appears in Attachment 6.
Five individual Joshua trees (Yucca brevifolia) were found within the limits of or very
near the project. Their locations are described in Attachment 3 and mapped in Attachment 4.
Joshua tree woodland is considered a sensitive natural community by Inyo County (Jones &
Stokes et al. 2001). A sensitive natural community is a community that is especially diverse,
regionally uncommon, or of special concern to local, state, and federal agencies. Elimination of
substantial degradation of such a community would constitute a significant impact under the
California Environmental Quality Act (Jones & Stokes et al. 2001). The 5 Joshua trees,
however, did not constitute a Joshua tree woodland. Nevertheless, it is Inyo County’s policy to
avoid the take of individual Joshua trees, wherever possible.
Vertebrate wildlife species (or their sign) that were observed in the project area during
the survey are listed in Attachment 5. These species include 6 reptiles, 21 birds, and 9 mammals.
Three of these species, Burrowing Owl (Athene cunicularia), Loggerhead Shrike (Lanius
ludovicianus), and Le Conte’s Thrasher (Toxostoma lecontei) are California bird species of
special concern (CDFG 2006) and are discussed below. Completed California Native Species
Field Survey Forms for these species are in Attachment 6. The remaining species are commonly
found in the area, either as year-round residents or as migrants.
Four burrows with evidence of Burrowing Owl use (e.g., whitewash, pellets) were found
along the water pipeline alignment on the Hay Ranch property between the south well and the
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property boundary towards the southeast. Locations of these burrows are described in
Attachment 3 and mapped in Attachment 4. No Burrowing Owls and no active natal dens were
found during the survey. However, they may nest occasionally in the project area. Burrowing
Owls inhabit grasslands, deserts, sagebrush flats, and open areas near human habitation,
occupying burrows constructed by other animals. They eat rodents, small birds, insects, and
lizards. The conversion of grasslands and pasturelands to agriculture and the destruction of
ground squirrel colonies have contributed to the decline of Burrowing Owls. In addition, their
propensity for nesting in roadside banks also makes them vulnerable to roadside shooting,
vehicle strike, and road maintenance activities (Zeiner et al. 1990, Remsen 1978).
One Loggerhead Shrike was noted south of the water pipeline alignment (Attachment 4)
at coordinates given in Attachment 3. Shrikes likely nest in low numbers throughout the project
area. They generally occupy open country with lookout perches, woodlands, open scrub, and the
margins of dry grasslands, nesting in dense trees or shrubs. They hunt by aerial pursuit, preying
on large insects, small birds, mice, and lizards (Zeiner et al. 1990).
One Le Conte’s Thrasher was singing south of the water pipeline alignment during the
survey. The location is given in Attachment 3 and mapped in Attachment 4. Le Conte’s
Thrasher inhabits low, hot, barren deserts and valleys, usually in regions of scant vegetation
where the bird’s light color blends with the sandy gravel environment. It usually nests in
densely branched cholla cactus (Opuntia echinocarpa) or in shrubs such as creosote bush
(Larrea tridentata), saltbush (Atriplex spp.), or sagebrush (Artemisia tridentata). It feeds mainly
on insects but also small vertebrates and seeds and fruit. Potential threats to this species include
disturbance by off-road vehicles and agricultural development (Zeiner et al. 1990, Remsen
1978). Le Conte’s Thrashers likely nest in low numbers in the project area.
Rose Spring. 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. The piping system is no longer functional. No surface water was presence during the
survey on April 5, 2008. Plants observed at the spring on this date included narrow-leaved
willow (Salix exigua), desert olive (Forestiera pubescens), wildrye (Leymus sp.), yerba mansa
(Anemopsis californica), wire grass (Juncus balticus), allscale (Atriplex polycarpa), desert plume
(Stanleya pinnata var. pinnata), and rubber rabbitbrush (Chrysothamnus nauseosus). The
willow patch measured approximately 580 sq m. The spring was surrounded by creosote bush
scrub and supported species similar to the ones found in the same plant community along Hay
Ranch pipeline (see Attachment 2). No sensitive plants were observed or are expected to occur
at this spring.
Wildlife species observed during the reconnaissance survey included Common Raven
(Corvus corax), Black-throated Sparrow (Amphispiza bilineata), and Lesser Goldfinch
(Carduelis psaltria). No sensitive wildlife species were observed. This small, dry site likely
does not support nesting Least Bell’s Vireos (Vireo bellii pusillus) or Southwestern Willow
Flycatchers (Empidonax traillii extimus). Therefore, surveys for these two Federally endangered
birds are not necessary. The site may, however, support habitat for the Owens Valley vole
(Microtus californicus vallicola). These voles were recently observed at another isolated spring
in the area, at Olancha Spring, approximately 14 km north of Rose Spring. A trapping study
should be performed to determine presence or absence of these voles at Rose Spring.
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________________________________
If you have any questions regarding this letter report, please give me a call. It was a
pleasure conducting this survey for you.
Sincerely,

Denise L. LaBerteaux
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Attachments:
1. Special status plant species that are known or have some potential to occur in the vicinity of
the project site.
2. Vascular plants that were found on the project site in April 2008.
3. Locations of special status species on or near the project site.
4. Special status species (or their sign) that were detected in the project area.
a. western portion of project site
b. eastern portion of project site
5. Vertebrate wildlife species (or their sign) that were observed on and near the project site in
April 2008.
6. California Native Species Field Survey Forms.
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Cymopterus ripleyi var.
saniculoides
sanicle cymopterus
Apiaceae, herbaceous
perennial

Hulsea vestita ssp. inyoensis
Inyo hulsea
Asteraceae
perennial

Astragalus atratus var.
mensanus
Darwin Mesa milk-vetch
Fabaceae, herbaceous
perennial

Arabis dispar
pinyon rock cress
Brassicaceae, herbaceous
perennial

Phacelia nashiana
Charlotte’s phacelia
Hydrophyllaceae, annual

Mentzelia tridentata
creamy blazing star
Loasaceae, annual
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S2.3

S3.2

S2.3

S2.1

S1.2

NDDB

Rank or Status 2
FWS

Scientific name
Common Name
Plant Family, Life Form

L1B
2-1-3

L1B
1-2-3

L2
2-1-1

L1B
2-3-3

L2

L1B
3-2-2

CNPS

Potential for Occurrence on the Project
Site

MarchMay

April-May

MEDIUM
gravelly and rocky slopes

700-1160 m. Mohavean desert scrub; central
Mojave Desert. Vague records near Haiwee
Reservoir and Little Lake.

LOW
chenopod scrub and creosote bush scrub in
Rose Valley

600-2200 m. Joshua tree woodland, Mohavean MEDIUM
desert scrub; pinyon-juniper woodland; granitic sandy, gravelly, rocky sites throughout area
soils, sandy or rocky areas on steep slopes or
flats; w edge of Mojave Desert, e slopes of
Tehachapi Mtns and Sierra Nevada. Records
near Volcano Peak, Little Lake, Five Mile
Canyon.

1200-2400 m. Joshua tree woodland,
Mohavean desert scrub; pinyon-juniper
woodland; granitic, gravelly slopes and mesas;
Mojave Desert Mtns, e of Sierra Nevada to s
NV. Records near Coso and Silver Peaks.

LOW
1340-2315 m. Great Basin Scrub, Joshua tree
woodland, pinyon-juniper woodland; volcanic slopes throughout area
clay and gravelly, dry slopes and mesas; desert
mtns n and w of Panamint Range, Inyo County.
Records in Coso Mtns.

April-June

MarchJune

1700-3000 m. Pinyon juniper woodland, Great
Basin scrub; volcanic ash, steep rocky sites; n
CA desert mtns to w NV. Known from Inyo
and Mono Counties.

LOW
steep, rocky slopes throughout area

LOW
1000-1660 m. Joshua tree woodland,
Mohavean desert scrub; sandy soils, often with loose, sandy soils in chenopod scrub and
carbonate; n. desert mtns, e of Sierra Nevada to creosote bush scrub in Rose Valley
s NV. Records near Haiwee Reservoir, Inyo
Co.

Habitat and Distribution Notes

May-June

April-June

Flowering
Period

Attachment 1. Special status plant species that are known or have some potential to occur in the vicinity of the project site. 1
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–

–

–

Penstemon fruticiformis var.
amargosae
Death Valley beardtongue
Scrophulariaceae,
herbaceous perennial

Muilla coronata
S3.2?

S2.3

–

S2.3

NDDB

L4.2
1-2-2

L2
2-1-1

L4
1-2-3

L1B
3-1-2

CNPS

March-April

JuneAugust

1000-1600 m. Joshua tree woodland, Mojavean
desert scrub, pinyon-juniper woodland; in heavy
soils; e of Sierra Nevada, n&w Mojave Desert to w
NV. Known from Alabama Hills.

900-2400 m. Mohavean desert scrub; sandy or
gravelly washes, canyon floors; n desert mtns
of e CA and w NV. Record near Cactus Peak.

HIGH
loamy soils in chenopod scrub, and creosote
bush scrub in alluvial valleys.

MEDIUM
in major washes

MEDIUM
sandy soils in chenopod scrub, and creosote
bush scrub throughout area

600-1200 m. Creosote bush scrub, saltbush
scrub, Joshua tree woodland, pinyon-juniper
woodland; sand; South Fork Kern River
Valley, w Mojave Desert.

April-May

Potential for Occurrence on the Project
Site

850-1400 m. Joshua tree woodland, Mohavean MEDIUM
sandy soils in chenopod scrub, and creosote
desert scrub; pinyon-juniper woodland; sandy
bush scrub throughout area
flats, steep, loose slopes; w and n Mojave
Desert, w Great Basin, to nw AZ, w NV, e
WA. Record in Rose Valley.

Habitat and Distribution Notes

April-June

Flowering
Period

– = not listed or proposed for listing.

NDDB (Calif. Natural Diversity Data Base) ranks are (CDFG 2007): S1= extremely endangered; S2= endangered; S3= restricted range, rare; S4= apparently
secure; S5= demonstrably secure; SH= all Calif. sites are historical. A more precise degree of threat is sometimes expressed by a decimal followed by a
number. The possible range of values is 1-3 with 1 signifying the most threatened and 3 the least threatened. Example: A species ranked S2.1 is
endangered and extremely threatened in Calif. Uncertainty about the rank of an element is expressed in two major ways: 1) by expressing the rank as a
range of values: e.g., S2S3 means the rank is somewhere between S2 and S3; and 2) by adding a ? to the rank: e.g., S2? This represents more certainty than
S2S3, but less than S2.

DFG (Calif. Department of Fish and Game) listings under the Calif. Endangered Species Act (CDFG 2007):

FWS (U.S. Fish and Wildlife Service) listings under the Endangered Species Act (CDFG 2007):
– = not listed or proposed for listing.

Information taken from the California Natural Diversity Database report (CDFG 2007); rank or status data checked in CNPS (2001).
Rank or status abbreviations:
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1

–

–

Canbya candida
pygmy poppy
Papaveraceae, annual

–

–

–

Camissonia boothii ssp.
boothii
Booth’s evening primrose
Onagraceae, annual

crowned muilla
Liliaceae, perennial

DFG

Rank or Status 2
FWS

Scientific name
Common Name
Plant Family, Life Form

Attachment 1 (continued). Special status plant species that are known or have some potential to occur in the vicinity of the project
site. 1
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CNPS (Calif. Native Plant Society) ranks are (CNPS 2001): L1A= List 1A, plants presumed extinct in Calif.; L1B= List 1B, plants rare and endangered in
Calif. and elsewhere; L2= List 2, plants rare, threatened, or endangered in Calif., but more common elsewhere; L3= List 3, plants about which we need more
information - a review list; and L4= List 4, plants of limited distribution - a watch list. The three numbers below are the R-E-D (rarity-endangermentdistribution) code. R code: 1= rare, but found in sufficient numbers and distributed widely enough that the potential for extinction is low at this time; 2=
distributed in a limited number of occurrences, occasionally more if each occurrence is small; 3= distributed in one to several highly restricted occurrences,
or present in such small numbers that it is seldom reported. E code: 1= not endangered; 2= endangered in a portion of its range; 3= endangered throughout
its range. D code: 1= more or less widespread outside Calif.; 2= rare outside Calif.; 3= endemic to Calif.

Attachment 1 (continued). Special status plant species that are known or have some potential to occur in the vicinity of the project
site. 1

Attachment 2. Vascular plants that were found on the project site in April 2008.
FAMILY
SCIENTIFIC NAME

COMMON NAME

EPHEDRACEAE
Ephedra nevadensis

Nevada ephedra

APIACEAE
Lomatium mohavense

HABIT

HABITAT1
PIPELINE
HAY
CB
SS
AS
DIST

shrub

√

√

desert parsley

herb. per.

√

√

√

ASTERACEAE
Acamptopappus sphaerocephalus var. hirtellus
Ambrosia acanthicarpa
Ambrosia dumosa
Ambroisa salsola
Anisocoma acaulis
Artemisia spinescens
Calycoseris parryi
Chaenactis carphoclinia var. carphoclinia
Chaenactis fremontii
Chaenactis macrantha
Chaenactis stevioides
Chrysothamnus nauseosus
Chrysothamnus teretifolius
Coreopsis bigelovii
Ericameria cooperi
Ericameria linearifolia
Eriophyllum ambiguum var. paleaceum
Eriophyllum pringlei
Eriophyllum wallacei
Glyptopleura marginata
Gutierrezia microcephala
Layia glandulosa
Lessingia lemmonii
Malacothrix coulteri
Malacothrix glabrata
Monoptilon bellidiforme
Prenanthella exigua
Rafinesquia neomexicana
Stephanomeria exigua ssp. exigua
Stephanomeria parryi
Stephanomeria pauciflora var. pauciflora
Stylocline gnaphalioides
Syntrichopappus fremontii
Tetradymia axillaries var. longispina
Tetradymia stenolepis
Uropappus lindleyi
Xylorhiza tortifolia var. tortifolia

goldenhead
sand bur
white bursage
cheesebush
scale bud
budsage
yellow tackstem
pebble pincushion
Fremont pincushion
large-flowered pincushion
gray-leaved pincushion
rubber rabbitbrush
green rabbitbrush
Bigelow coreopsis
Cooper goldenbush
showy goldenbush
woolly daisy
Pringle eriophyllum
Wallace eriophyllum
holly dandelion
matchweed
white tidy-tips
vinegar-weed
snake’s head
desert dandelion
desert star
bright white
desert chicory
annual mitra
Parry rock pink
desert milk-aster
mountain desert-straw
Fremont gold
cotton-thorn
Mojave horsebrush
silver stars
Mojave-aster

shrub
annual
shrub
shrub
annual
shrub
annual
annual
annual
annual
annual
shrub
shrub
annual
shrub
shrub
annual
annual
annual
annual
shrub
annual
annual
annual
annual
annual
annual
annual
annual
annual
subshrub
annual
annual
shrub
shrub
annual
subshrub

√

√
√
√
√

√

√

√

BORAGINACEAE
Amsinckia tessellata var. tessellata
Cryptantha cf. angustifolia
Cryptantha barbigera
Cryptantha circumscissa
Cryptantha decipiens
Cryptantha dumetorum
Cryptantha micrantha
Cryptantha nevadensis

fiddleneck
Panamint cryptantha
fuzzy cryptantha
capped cryptantha
gravel cryptantha
flexuous cryptantha
purple-rooted cryptantha
Nevada cryptantha

annual
annual
annual
annual
annual
annual
annual
annual

√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√

TANK
CB
√

√

√
√
√
√
√
√
√

√
√
√

√

√

√

√

√

√
√
√

√
√

√

√
√
√
√
√
√
√
√
√
√
√
√

√
√
√
√
√
√

√
√

√

√
√
√

√

√

√
√
√

√

√

√

√
√
√
√
√
√
√
√
√
√
√
√

√
√
√

√
√
√
√
√
√
√
√

√

√

√

√

√

√

√

Attachment 2 (continued). Vascular plants that were found on the project site in April 2008.
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FAMILY
SCIENTIFIC NAME

COMMON NAME

HABIT

HABITAT1
PIPELINE
HAY
CB
SS
AS
DIST

BORAGINACEAE
Cryptantha pterocarya
Cryptantha utahensis
Pectocarya heterocarpa
Pectocarya penicillata
Pectocarya platycarpa
Pectocarya recurvata
Pectocarya setosa
Plagiobothrys sp.
Tiquila plicata

wing-nut cryptantha
Fragrant cryptantha
wing-nutted combseed
slender combseed
broad-margined combseed
curved combseed
round combseed
popcorn flower
string plant

annual
annual
annual
annual
annual
annual
annual
annual
herb. per.

√
√
√
√
√
√
√
√

BRASSICACEAE
Arabis pulchra var. pulchra
Caulanthus cooperi
Descurainia pinnata
Descurainia
sophia*
Dithyrea californica
Guillenia lasiophylla
Lepidium flavum var. flavum
Lepidium fremontii
Lepidium lasiocarpum
Stanleya pinnata var. pinnata
Sisymbrium orientale*
Streptanthella longirostris
Thysanocarpus laciniatus

Prince’s rock-cress
Cooper caulanthus
tansy mustard
flixweed
spectacle-pod
California mustard
yellow peppergrass
bush peppergrass
modest peppergrass
desert plume
Eastern rocket
streptanthella
lesser fringe-pod

herb. per.
annual
annual
annual
annual
annual
annual
shrub
annual
subshrub
annual
annual
annual

√
√
√

CACTACEAE
Cylindropuntia echinocarpa
Echinocactus polycephalus
Opuntia basilaris var. basilaris

golden cholla
cotton-top cactus
beavertail cactus

cactus
cactus
cactus

√
√
√

CHENOPODIACEAE
Atriplex canescens
Atriplex confertifolia
Atriplex polycarpa
Grayia spinosa
Krascheninnikovia lanata
Salsola tragus*

four-winged saltbush
shadscale
allscale
spiny hop-sage
winter fat
Russian thistle

shrub
shrub
shrub
shrub
shrub
annual

√
√
√
√
√

CONVOLVULACEAE
Cuscuta sp.

dodder

parasitic

√

EUPHORBIACEAE
Chamaesyce albomarginata

rattlesnake weed

herb. per.

√

FABACEAE
Astragalus acutirostris
Astragalus lentiginosus var. variabilis
Lotus humistratus
Lotus strigosus
Lupinus concinnus
Lupinus microcarpus var. horizontalis
Lupinus odoratus
Lupinus shockleyi
Psorothamnus arborescens var. minutifolius

keel beak
varied milk-vetch
short-podded lotus
stiff-haired lotus
bajada lupine
sunset lupine
royal lupine
sand lupine
indigo bush

annual
herb. per.
annual
annual
annual
annual
annual
annual
shrub

√
√
√
√
√
√
√
√
√

√
√

√

TANK
CB
√

√
√
√
√
√

√
√
√

√
√

√

√
√
√

√

√
√
√

√

√
√
√

√
√

√

√
√
√
√
√

√
√

√

√
√

√
√

√

√

√
√
√
√

√
√
√
√

√

√
√
√

Attachment 2 (continued). Vascular plants that were found on the project site in April 2008.
FAMILY
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PIPELINE
SS
AS

SCIENTIFIC NAME

COMMON NAME

HABIT

CB

GERANIACEAE
Erodium cicutarium*

red-stemmed filaree

annual

√

HYDROPHYLLACEAE
Eucrypta chrysanthemifolia var. bipinnatifida
Nama demissum
Nama depressum
Phacelia distans
Phacelia fremontii
Phacelia vallis-mortae

spotted eucrypta
purple mat
narrow-leaved nama
blue phacelia
yellow-throats
Death Valley phacelia

annual
annual
annual
annual
annual
annual

√
√
√
√
√
√

LAMIACEAE
Monardella exilis
Salazaria mexicana
Salvia carduaceae
Salvia columbariae

desert monardella
bladder sage
thistle sage
chia

annual
shrub
annual
annual

√
√
√

LOASACEAE
Mentzelia spp.

blazing star

annual

√

√

MALVACEAE
Eremalche exilis
Sphaeralcea ambigua var. ambigua

white mallow
apricot mallow

annual
herb. per.

√
√

√

NYCTAGINACEAE
Abronia pogonatha
Mirabilis laevis

Mojave sand verbena
wishbone bush

annual
herb. per.

√
√

√

ONAGRACEAE
Camissonia boothii ssp. desertorum
Cammisonia campestris
Camissonia claviformis
Camissonia palmeri

woody bottlewasher
Inyo suncups
brown-eyed primrose
Palmer primrose

annual
annual
annual
annual

√

√

√
√

√
√
√

PAPAVERACEAE
Eschscholzia minutiflora

little gold-poppy

annual

√

√

√

POLEMONIACEAE
Eriastrum sp.
Gilia cana ssp. cana
Gilia filiformis
Gilia latiflora ssp. elongata
Gilia leptomeria
Gilia micromeria
Gilia modocensis
Gilia cf. subacaulis
Linanthus aureus ssp. aureus
Linanthus dichotomus
Linanthus parryae
Loeseliastrum matthewsii
Loeseliastrum schottii

woolly-star
showy gilia
slender-stemmed gilia
fragrant gilia
sand gilia
dainty gilia
Modoc gilia
gilia
golden linanthus
evening snow
desert snow
desert calico
little sunbonnets

annual
annual
annual
annual
annual
annual
annual
annual
annual
annual
annual
annual
annual

√
√
√
√
√
√
√
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HAY
DIST
√

√
√
√
√

TANK
CB
√

√
√
√
√

√
√

√

√
√
√
√

√

√
√

√

√

√
√

√
√

√
√

√
√
√
√

√
√
√
√
√

√

√

√
√
√
√

√
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Attachment 2 (continued). Vascular plants that were found on the project site in April 2008.
FAMILY
SCIENTIFIC NAME

COMMON NAME

POLYGONACEAE
Centrostegia thurberi
Chorizanthe brevicornu var. brevicornu
Chorizanthe rigida
Chorizanthe watsonii
Eriogonum brachyanthum
Eriogonum deflexum
Eriogonum fasciculatum var. polifolium
Eriogonum inflatum var. inflatum
Eriogonum gracillimum
Eriogonum maculatum
Eriogonum nidularium
Eriogonum pusillum
Eriogonum reniforme
Eriogonum trichopes
Oxytheca perfoliata

red triangles
brittle chorizanthe
rosy-thorn
Watson chorizanthe
yellow buckwheat
skeleton weed
California buckwheat
desert trumpet
rose & white buckwheat
spotted buckwheat
bird’s-nest buckwheat
yellow turbans
kidney-leaved buckwheat
little trumpet
saucer plant

PORTULACACEAE
Calyptridium monandrum

sand cress

RANUNCULACEAE
Delphinium parishii ssp. parishii

HABIT

HABITAT1
PIPELINE
HAY
CB
SS
AS
DIST

annual
annual
annual
annual
annual
annual
shrub
herb. per.
annual
annual
annual
annual
annual
annual
annual

√
√
√
√
√

annual

√

desert larkspur

herb. per.

√

SCROPHULARIACEAE
Castilleja angustifolia
Castilleja exerta

Indian paintbrush
owl’s clover

herb. per.
annual

√
√

SOLANACEAE
Lycium andersonii
Lycium cooperi

desert tomato
peach-thorn

shrub
shrub

√

ZYGOPHYLLACEAE
Larrea tridentata

creosote bush

shrub

√

LILIACEAE
Calochortus kennedyi var. kennedyi
Dichelostemma capitatum ssp. pauciflorum
Muilla coronata
Muilla transmontana
Yucca brevifolia

desert mariposa lily
blue dicks
crowned muilla
Great Basin muilla
Joshua tree

herb. per.
herb. per.
herb. per.
herb. per.
tree

√
√
√
√

POACEAE
Achnatherum hymenoides
Achnatherum speciosum
Bromus madritensis ssp. rubens*
Bromus tectorum*
Bromus trinii*
Hordeum sp.*
Poa secunda
Schismus arabicus*
Schismus barbatus*

Indian ricegrass
desert needlegrass
red brome
cheatgrass
Chilean chess
barley
varied bluegrass
Arabian schismus
Mediterranean schismus

perennial
perennial
annual
annual
annual
annual
perennial
annual
annual

√
√
√
√
√

√
√
√
√
√
√
√
√
√

TANK
CB

√
√

√
√

√
√
√
√

√
√
√
√

√

√
√

√

√
√

√

√

√

√

√
√
√
√

√
√
√
√
√

√
√
√

√
√

1

PIPELINE = water pipeline right-of-way and adjacent areas; HAY = Hay Ranch; TANK = high point tank site and adjacent area; CB =
creosote bush series; SS = shadscale series; AS = allscale series; DIST = disturbed (recovering fallow field).
* non-native species
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Attachment 3. Locations of special status species on or near the project site.
Species
Crowned Muilla
Joshua Tree
Joshua Tree
Joshua Tree
Joshua Tree
Joshua Tree
Burrowing Owl
(burrow with sign)
Burrowing Owl
(3 burrows with sign)
Loggerhead Shrike
Le Conte’s Thrasher

UTM Coordinates, NAD83, Zone 11S
Easting
Northing
0421219
3991451
0425299
3989282
0425385
3989219
0425396
3989228
0425428
3989262
0425231
3989254

EREMICO BIOLOGICAL SERVICES
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Position Relative to Project Site
north of pipeline ROW
within pipeline ROW
south of pipeline ROW
south of pipeline ROW
within pipeline ROW
south of pipeline ROW

0414502

3992601

within pipeline ROW

0414512

3992597

within pipeline ROW

0421096
0416104

3991282
3991374

south of pipeline ROW
south of pipeline ROW
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Attachment 5. Vertebrate wildlife species (or their sign) that were observed on and near the
project site in April 2008.
SCIENTIFIC NAME
CLASS
FAMILY
Species

CLASS
FAMILY
Species

REPTILIA
CROTAPHYTIDAE
Gambelia wislizenii
PHRYNOSOMATIDAE
Uta stansburiana
Urosaurus graciosus
TEIIDAE
Cnemidophorus tigris
COLUBRIDAE
Pituophis catenifer
Masticophis flagellum piceus

REPTILES
COLLARED AND LEOPARD LIZARDS
long-nosed leopard lizard
SPINY LIZARDS AND RELATIVES
side-blotched lizard
long-tailed brush lizard
WHIPTAILS
western whiptail
COLUBRIDS
gopher snake
red racer

AVES
ACCIPITRIDAE
Buteo jamaicensis
STRIGIDAE
Athene cunicularia†
PICIDAE
Picoides scalaris
ALAUDIDAE
Eremophila alpestris
LANIIDAE
Lanius ludovicianus†
CORVIDAE
Corvus corax
HIRUNDINIDAE
Hirundo rustica
TROGLODYTIDAE
Salpinctes obsoletus
REGULIDAE
Regulus calendula
SYLVIIDAE
Polioptila caerulea
MIMIDAE
Mimus polyglottos
Oreoscoptes montanus
Toxostoma lecontei†
STURNIDAE
Sturnus vulgaris
PARULIDAE
Dendroica coronata

BIRDS
KITES, EAGLES, HAWKS, AND ALLIES
Red-tailed Hawk
TYPICAL OWLS
Burrowing Owl†
WOODPECKERS AND ALLIES
Ladder-backed Woodpecker
LARKS
Horned Lark
SHRIKES
Loggerhead Shrike†
JAYS, MAGPIES, CROWS
Common Raven
SWALLOWS
Barn Swallow
WRENS
Rock Wren
KINGLETS
Ruby-crowned Kinglet
OLD WORLD WARBLERS, GNATCATCHERS
Blue-gray Gnatcatcher
MOCKINGBIRDS, THRASHERS, AND ALLIES
Northern Mockingbird
Sage Thrasher
Le Conte’s Thrasher†
STARLINGS
European Starling
WOOD WARBLERS
Yellow-rumped Warbler
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Attachment 5 (continued). Vertebrate wildlife species (or their sign) that were observed on and
near the project site in April 2008.
SCIENTIFIC NAME
CLASS
FAMILY
Species

CLASS
FAMILY
Species

COMMON NAME

AVES
EMBERIZIDAE
Spizella passerina
Spizella breweri
Amphispiza bilineata
Amphispiza belli
Zonotrichia leucophrys
ICTERIDAE
Sturnella neglecta
FRINGILLIDAE
Carpodacus mexicanus

BIRDS
TOWHEES, SPARROWS, AND LONGSPURS
Chipping Sparrow
Brewer’s Sparrow
Black-throated Sparrow
Sage Sparrow
White-crowned Sparrow
BLACKBIRDS AND ORIOLES
Western Meadowlark
BLACKBIRDS AND ORIOLES
House Finch

MAMMALIA
LEPORIDAE
Lepus californicus
SCIURIDAE
Ammospermophilus leucurus
GEOMYIDAE
Thomomys bottae
CRICETIDAE
Neotoma lepida
CANIDAE
Canis latrans
Vulpes macrotus assipis
FELIDAE
Lynx rufus
EQUIDAE
Equus asinus
BOVIDAE
Ovis aries

MAMMALS
HARES AND RABBITS
black-tailed jackrabbit
SQUIRRELS
white-tailed antelope squirrel
POCKET GOPHERS
Botta pocket gopher
RATS AND MICE
desert wood rat
FOXES, WOLVES, AND COYOTES
coyote
desert kit fox
CATS
Bobcat
HORSES AND BURROS
feral burro
CATTLE, SHEEP, AND GOATS
domestic sheep

† special status species
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Attachment 6. California Native Species Field Survey Forms.
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Attachment 6 (continued). California Native Species Field Survey Forms.
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Attachment 6 (continued). California Native Species Field Survey Forms.
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Attachment 6 (continued). California California Native Species Field Survey Forms.
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APPENDIX E
MEMORANDUM OF AGREEMENT
BETWEEN NAVY AND SHPO

APPENDIX F
UPPER LITTLE LAKE RANCH, INC.
HABITAT RESTORATION AND
IMPROVEMENT PLAN

