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1 INTRODUCTION

his assessment is a Revised Draft Environmental Impact Report (Revised Draft EIR) of the proposed

Mammoth Pacific I (MP-I) Replacement Project that was prepared to meet the requirements of the
California Environmental Quality Act (CEQA; Public Resources Code 21000-21178.1). This Revised
Draft EIR describes the existing environment that would be affected by, and the environmental impacts
which could result from the proposed MP-I Replacement Project and the alternatives described in
Chapter 2 of this Revised Draft EIR.

1.1 PROJECT DESCRIPTION

The Mammoth Pacific I Replacement Project (Project) has been proposed by Mammoth Pacific L.P.
(MPLP) to replace the aging Mammoth Pacific Unit I (MP-I) power plant with a modern and more
efficient binary power plant (M—1) while maintaining the existing geothermal wellfield, pipeline system
and ancillary facilities. The existing MP-I project is a commercial geothermal project located near Casa
Diablo Hot Springs in Mono County, California that has been in operation since 1984 (see Figure 1). The
existing MP-I Project is one of three existing binary geothermal power plants (MP-I, MP-II and PLES-I)
co-located in what is known as the Casa Diablo geothermal development complex (see Figure 2). The
MP-1 Project consists of a binary power plant with a design capacity of about 14 megawatts (MW), a
geothermal wellfield, production and injection fluid pipelines, and ancillary facilities located
approximately 1,200 feet northeast of the intersection of U.S. Highway 395 and California State
Route 203 on 90 acres of private (fee) land owned by Ormat Nevada, Inc. (Ormat), the parent company of
MPLP.

The M-1 replacement plant site would be located entirely on private land about 500 feet northeast of the
existing MP-1 power generation facilities and immediately adjacent to the existing MP-II power plant.
The proposed M—1 replacement power plant would be capable of generating, on average, approximately
18.8 MW (net) of electricity. The Project would replace the existing MP-1 power generation facilities. The
Project would not change the existing geothermal wellfield or wellfield operations, and it would not
change the amount of geothermal resource utilized by the existing Casa Diablo geothermal development
complex; therefore, no adverse impact on the geothermal reservoir would occur as a result of the Project
(see Appendix B).

During M-1 plant startup operations, the existing MP-I plant would continue to operate until the new
M-1 replacement plant becomes commercial, after which time MPLP would close and dismantle the old
MP-I plant. The transition period during which both the existing MP-I and the replacement M1 plant
startup operations would overlap would be a period of up to two years from the date the M—1 plant begins
startup operations. The net amount of geothermal resource utilized by the existing Casa Diablo
geothermal development complex would not change as a result of any aspect of the Project either during
the MP-I/M-1 transition overlap or after the MP-I plant operations are discontinued entirely and the M-1
plant is operating commercially.,

After the existing MP-I plant is dismantled, the plant facilities would be removed from the site, the site
would be re-graded, covered with gravel and converted to a fenced equipment storage yard that would
also be used periodically for overflow parking. This interim restoration of the MP-I plant site is described
in the Reclamation Plan submitted to Mono County (see Appendix L). In addition, site reclamation at the

-7



Comment Letter 19

Mammoth Pacific I Replacement Project
Revised Draft LIR

that could potentially result from changes to groundwater production, long—term geothermal fluid
production or other factors in the Long Valley Caldera (Thomas 2005).

The existing geothermal development at Casa Diablo is operating under a stipulated Owens tui chub
monitoring and remedial action program intended to protect the Owens tui chub critical habitat supported
by the Hot Creek headsprings. The program was initially adopted in 1990 as set forth in Stipulation No. 1
of the Bureau of Land Management approval of the Plans of Operation for Development, Injection and
Utilization for the then proposed PLES-1 Geothermal Project, but the program also considered the MP-1
and MP-II projects.

The monitoring program is coordinated by the Long Valley Hydrologic Advisory Committee (LVHAC).
The monitoring data is routinely evaluated by the Mono County Economic Development Department
(MCEDD), the LVHAC and CDFG (Mono County General Plan, Energy Resources, Goal 1,
Objectives C and D). Small changes have been observed in some of the Long Valley caldera springs since
the Casa Diablo geothermal operation began in 1984 (see Section 4.8), but, to date, there have been no
substantive impacts on the Hot Creek headsprings supporting the Owens tui chub that have been
attributed to geothermal development in the Long Valley caldera. The LVHAC will continue to conduct
the hydrologic and biologic monitoring activities (Personal Communication — Dan Lyster, Director,
MCEDD; June 22, 2011).

The proposed MP-I Replacement Project would not change the existing MP-1 wellfield or rate of
geothermal production or injection. As such, there would be no change on the effects of the existing
geothermal utilization on springs that are connected to the geothermal production or injection reservoirs.
Specific concern has been expressed that a decrease in geothermal injection fluid temperature could occur
as a possible result of additional heat extraction from the geothermal fluid by the new technology
proposed for the M-1 replacement plant. A substantial change in injection fluid temperature could lead to
changes in the geothermal reservoir with possible adverse effects on hydrogeologically connected springs.
The Applicant has provided evidence that the increased efficiency of the new technology and other
operational changes would result in both a higher rate of electrical energy production from the M-1
replacement plant as well as the return of slightly warmer (3-4°F) rather than cooler geothermal fluid
injection temperatures (see Appendix B). The return of slightly warmer injection fluid would diminish
whatever adverse effect on the injection reservoir that may be occurring from the existing return of
slightly cooler injection fluid to the injection reservoir. As such, there would be no new potential for
adverse impact on the Hot Creck headsprings habitat of the Owens tui chub as a result of the Project.

Based on this assessment there would be no potential for significant adverse impacts on the Owens tui
chub critical habitat as a result of the proposed Project. In addition, a mitigation measure is provided to
require that the existing MP-1 Project, as modernized by the proposed MP-I Replacement Project
facilities, must adopt the same monitoring and remedial action plan requirements for protecting the
Owens tui chub critical habitat as required for new projects pursuant to Mono County General Plan
(Mono County General Plan, Conservation/Open Space Element, Energy Resources, Goal 1, Objectives C
and D), and as is currently required for the existing MP-II Project (see Table 17). This requirement would
ensure that the monitoring and remedial action program requirements currently in place to protect the
headsprings supporting the Owens tui chub critical habitat would continue even if the existing MP-IT and
PLES-I projects should be abandoned. The following mitigation measure is required.”>

2 The referenced Goal 1, Objectives C and D, of the Conservation/Open Space Element are provided above in
Table 17, and the referenced MP-II Geothermal Power Plant CUP conditions are provided as Appendix K of this
Revised Draft EIR. See specifically MP-1I Project CUP conditions D.5, and D.9 through D.18, as applicable.
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1 INTRODUCTION

his assessment is a Draft Environmental Impact Report (Draft EIR) that was prepared to meet the

requirements of the California Environmental Quality Act (CEQA,; Public Resources Code 21000
21178.1). This Draft EIR describes the existing environment that would be affected by, and the
environmental impacts which could result from the proposed Mammoth Pacific I (MP-1) Replacement
Project and the alternatives described in Chapter 2 of this Draft EIR.

1.1 OVERVIEW OF THE PROPOSED PROJECT

The existing Mammoth Pacific Unit I (MP-I) project is a commercial geothermal development project
operated by Mammoth Pacific L.P. (MPLP) and located near Casa Diablo Hot Springs in Mono County,
California (see Figure 1). The existing MP—I project consists of a binary power plant with a design
capacity of about 14 megawatts (MW), a geothermal wellfield, production and injection fluid pipelines,
and ancillary facilities that have been operating since 1984. The existing MP-1 power plant site is located
approximately 1,200 feet northeast of the intersection of U.S. Highway 395 and California State
Route 203 on 90 acres of private (fee) land owned by Ormat Nevada, Inc. (Ormat), the parent company of
MPLP (see Figure 2).

The proposed Mammoth Pacific I Replacement Project (Project) has been proposed by MPLP (Applicant)
to replace the aging MP-1 power plant with a new, more modern and efficient binary power plant (M—1)
while maintaining the existing geothermal wellfield, pipeline system and ancillary facilities. The proposed
M-1 replacement power plant would be capable of generating, on average, approximately 18.8 MW (net)
of electricity from the same geothermal resources currently supplying the existing MP-I plant. This
represents about a 34 percent increase in the net electricity generation from the same geothermal
resources currently being utilized for the existing MP-I facility. During M—1 plant startup operations, the
existing MP-I plant would continue to operate until the new M—1 plant becomes commercial, after which
time MPLP would close and dismantle the old MP-I plant. The transition period during which both the
MP-I and M-1 operations would overlap would be a period of up to two years from the date the M—1
plant begins startup operations.

1.2 OBJECTIVES OF THE PROPOSED PROJECT AND THE EIR
The Project is a proposal by MPLP to decommission the existing MP-I power plant and to construct,
operate, maintain and eventually decommission the M—1 replacement plant. The following describes the

key participants and their roles in the development, analysis, and decisions related to the Project.

1.2.1 Mammoth Pacific, L.P.

MPLP's objectives for the Project are to continue to generate electricity within the MP—I project area from
the production and commercial utilization of the geothermal resources currently utilized by the aging
MP-I plant. MPLP's specific objectives for the Project are (a) to optimize the amount of electrical energy
that can be generated from the available geothermal resources; (b) to replace the existing MP-I plant with
a new, more modern and efficient binary power plant; and (c) to ensure continuous power generation and
maximize utilization of the geothermal resource. MPLP has filed the required applications for a
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Conditional Use Permit (CUP) and needed variances with Mono County for the Project. Approval of the
CUP and variances would grant MPLP the right to construct and operate the new M-I plant; to
temporarily continue to operate the existing MP-I plant with the M—1 plant during the commissioning
period; and to decommission the MP-I plant after the replacement M—1 plant is fully operational. In
addition, MPLP has submitted a Reclamation Plan for the Project which must be approved by Mono
County; and to actually commence construction of the new M-1 replacement plant, MPLP would also
need to submit applications for and obtain approval, as necessary, from other responsible agencies for
discretionary permit(s) and from Mono County for approval of grading and building permits required for
construction.

1.2.2 Mono County

Mono County is the lead agency for compliance with CEQA for the Project. MPLP has filed the required
permit application with Mono County to obtain approval for the construction and operation of the
proposed M—1 replacement plant within the Project area. The objectives of Mono County for preparing
this EIR are to comply with the requirements of CEQA and to evaluate the potential environmental
impacts of the Proposed Project consistent with the requirements of CEQA and the County General Plan.
Policy 8 of the Land Use Element of the General Plan provides the following direction:

Regulate geothermal development and other energy development projects in a manner
consistent with the Energy Resources Policies in the Conservation/Open Space Element.
[Action 8.5]

The following relevant goals, objectives, and policies for Energy Resources are set forth in the
Conservation/Open Space Element of the General Plan.

Goal 1: Establish a regulatory process with respect to both geothermal exploration and
development that ensures that permitted projects are carried out with minimal or no
adverse environmental impacts.

Goal 2: Permit the productive and beneficial development of alternative energy
resources, including geothermal resources, consistent with the objectives of Goal I and
national and local interests.

Objective A

Provided that the environment is protected in the manner required by the policies and
actions of Goal I of this section of the Conservation/Open Space Element, County policy
shall ensure the orderly and sound economic development of geothermal resources under
the appropriate circumstances.

Policy 1: Decisions on applications for geothermal development permits may
take into account evidence of national needs for alternative energy development.

Policy 2: Decisions on applications for geothermal development permits should
be relatively more favorable during times of scarcities of other energy sources.

Action 2.1: Applicants for permits for geothermal exploration and
development may be required to submit information showing the benefits
of geothermal energy during the proposed period of geothermal
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Table 11: Projected M-1 Plant Site Mitigated Annual Construction Air Emissions

Site Construction 20117

Site Construction 2012
Model: CalEEMod (ENVIRON 2011)
* Assumes power plant construction begins September 2011and ends October 2012 and assumes the maximum
number of construction workers on site at any time is 80 workers.
® Reactive organic gases (ROG) are non-methane organic compound emissions that are assumed to be precursors
to the formation of secondary photochemical oxidant air pollutants in the atmosphere, including ozone. The more
current federal term is volatile organic compounds (VOC).

The plant site construction air emissions would be short term and temporary and the mitigated
construction emissions would not result in a significant CEQA impact.

Replacement Plant Operations:

The proposed MP-I replacement plant would be an air-cooled, binary power plant in which both the
geothermal fluid and the motive fluid (n-pentane) would be contained in closed systems with no
operational emission sources. The project design eliminates emissions of noncondensible gases (carbon
dioxide, hydrogen sulfide, etc.) from the geothermal fluid and cooling tower emissions typical of
geothermal flash power plants. Geothermal power plants do not burn fossil fuels so there would be no
combustion emissions typical of coal, oil or natural gas fired power plants.

There would be no change in the existing MP-I wellfield operations and no new geothermal well drilling
or testing operations would be associated with MP-I Replacement Project. As such, there would be no
increased potential for the release of noncondensible gases, including hydrogen sulfide gas, from the
geothermal fluid to the atmosphere, and there would be no increase in the potential for objectionable
odors that could affect a substantial number of people from the Project.

Motive Fluid Emissions: The existing MP-1 power plant uses isobutane as the motive fluid. Both
isobutane and n-pentane are VOC and both are considered to be air contaminants. Based on motive fluid
inventory records at similar facilities to those proposed by the Project, the Applicant has estimated that up
to 205 pounds per day of fugitive n-pentane emissions would occur from very tiny leaks of n-pentane
through valves, flanges, seals, and other connections which would be released to the atmosphere. Air
leaked into the n-pentane condensers would be captured in the proposed OEC Unit vapor recovery units
(VRU). Some n-pentane vapors would be discharged to the atmosphere from the OEC Unit VRU and
from maintenance VRU during OEC Unit maintenance activitics. After abatement the annual potential
fugitive emissions of n-pentane from the Project would be about 37.4 tons based on the estimated daily
losses. This would represent about a 60 percent decrease in fugitive VOC emissions from the MP-I
Project as the aging MP-I plant has fugitive losses of up to 500 pounds per day (91.3 tons per year) of
isobutane.

According to GBUACD regulations, new stationary sources of emissions which would result in a net
increase in emissions of 250 or more pounds per day of any air pollutant or precursor (excepting carbon
monoxide or particulate matter) must meet Best Available Control Technology (BACT) and Mitigation
Requirements (GBUAPCD Rule 209-A Section D). The fugitive losses of n-pentane would not exceed the
regulatory threshold requiring BACT.
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1. Introduction

The purpose of this report is to evaluate and disclose the impacts of the Casa Diablo IV
Geothermal Development (CD-4) Project on the habitat of the thirteen (13) Management
Indicator Species (MIS) identified in the Forest (NF) Land and Resource Management Plan
(LRMP) (USDA 1988) as amended by the Sierra Nevada Forests Management Indicator Species
Amendment (SNF MIS Amendment) Record of Decision (USDA Forest Service 2007a). This
report documents the effects of the proposed action and alternatives on the habitat of selected
project-level MIS. This report also addresses habitat of the mule deer (Odocoileus hemionus), an
Inyo National Forest Species of Special Interest (SSI).

MIS are animal species identified in the SNF MIS Amendment Record of Decision (ROD)
signed December 14, 2007, which was developed under the 1982 National Forest System Land
and Resource Management Planning Rule (1982 Planning Rule) (36 CFR 219). Guidance
regarding MIS set forth in the LRMP as amended by the 2007 SNF MIS Amendment ROD
directs Forest Service resource managers to (1) at project scale, analyze the effects of proposed
projects on the habitat of each MIS affected by such projects, and (2) at the bioregional scale,
monitor populations and/or habitat trends of MIS, as identified in the LRMP as amended.

l.a. Direction Regarding the Analysis of Project-Level Effects on MIS Habitat

Project-level effects on MIS habitat are analyzed and disclosed as part of environmental analysis
under the National Environmental Policy Act (NEPA). This involves examining the impacts of
the proposed project alternatives on MIS habitat by discussing how direct, indirect, and
cumulative effects will change the habitat in the analysis area.

These project-level impacts to habitat are then related to broader scale (bioregional) population
and/or habitat trends. The appropriate approach for relating project-level impacts to broader
scale trends depends on the type of monitoring identified for MIS in the LRMP as amended by
the SNF MIS Amendment ROD. Hence, where the NF LRMP as amended by the SNF MIS
Amendment ROD identifies distribution population monitoring for an MIS, the project-level
habitat effects analysis for that MIS is informed by available distribution population monitoring
data, which are gathered at the bioregional scale. For greater sage-grouse, the Inyo NF LRMP as
amended by the SNF MIS Amendment ROD, does not identify population monitoring or
surveys, and project-level MIS habitat effects analysis is informed by available bioregional scale
habitat monitoring data. The bioregional scale monitoring identified in the NF LRMP, as
amended, for MIS analyzed for the CD-4 Project is summarized in Section 3 of this report.

Adequately analyzing project effects to MIS generally involves the following steps:

 Identifying which habitat and associated MIS would be either directly or indirectly
affected by the project alternatives; these MIS are potentially affected by the project.

¢ Summarizing the bioregional-level monitoring identified in the LRMP, as amended, for
this subset of MIS.

e Analyzing project-level effects on MIS habitat for this subset of MIS.
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o Discussing bioregional scale habitat and/or population trends for this subset of MIS.

e Relating project-level impacts on MIS habitat to habitat and/or population trends at the
bioregional scale for this subset of MIS.

These steps are described in detail in the Pacific Southwest Region’s draft document “MIS
Analysis and Documentation in Project-Level NEPA, RS Environmental Coordination” (May 25,
2006). This Management Indicator Species (MIS) Report documents application of the above
steps to select project-level MIS and analyze project effects on MIS habitat for the CD-4 Project.

1.b. Direction Regarding Monitoring of MIS Population and Habitat Trends at the
Bioregional Scale.

The bioregional scale monitoring strategy for the Inyo NF’s MIS is found in the Sierra Nevada
Forests Management Indicator Species Amendment (SNF MIS Amendment) Record of Decision
(ROD) of 2007. Bioregional scale habitat monitoring is identified for all twelve of the terrestrial
MIS. In addition, bioregional scale population monitoring, in the form of distribution population
monitoring, is identified for all of the terrestrial MIS except for the greater sage-grouse. For
aquatic macroinvertebrates, the bioregional scale monitoring identified is Index of Biological
Integrity and Habitat. The current bioregional status and trend of populations and/or habitat for
each of the MIS is discussed in the Sierra Nevada Forests Bioregional Management Indicator
Species (SNF Bioregional MIS) Report (USDA Forest Service 2008).

e MIS Habitat Status and Trend.

All habitat monitoring data are collected and/or compiled at the bioregional scale,
consistent with the LRMP as amended by the 2007 SNF MIS Amendment ROD (USDA
Forest Service 2007a).

Habitats are the vegetation types (for example, early seral coniferous forest) or ecosystem
components (for example, snags in green forest) required by an MIS for breeding, cover,
and/or feeding. MIS for the Sierra Nevada National Forests represent 10 major habitats
and 2 ecosystem components (USDA Forest Service 2007a), as listed in Table 1. These
habitats are defined using the California Wildlife Habitat Relationship (CWHR) System
(CDFG 2005). The CWHR System provides the most widely used habitat relationship
models for California’s terrestrial vertebrate species (ibid). It is described in detail in the
SNF Bioregional MIS Report (USDA Forest Service 2008).

Habitat status is the current amount of habitat on the Sierra Nevada Forests. Habitat
trend is the direction of change in the amount or quality of habitat over time. The
methodology for assessing habitat status and trend is described in detail in the SNF
Bioregional MIS Report (USDA Forest Service 2008).

e MIS Population Status and Trend.
All population monitoring data are collected and/or compiled at the bioregional scale,
consistent with the LRMP as amended by the 2007 SNF MIS Amendment ROD (USDA
Forest Service 2007a). The information is presented in detail in the 2008 SNF
Bioregional MIS Report (USDA Forest Service 2008).
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Population monitoring strategies for MIS of the Inyo NF are identified in the 2007 Sierra
Nevada Forests Management Indicator Species (SNF MIS) Amendment ROD (USDA
Forest Service 2007a). Population status is the current condition of the MIS related to the
population monitoring data required in the 2007 SNF MIS Amendment ROD for that
MIS. Population trend is the direction of change in that population measure over time.

There are a myriad of approaches for monitoring populations of MIS, from simply
detecting presence to detailed tracking of population structure (USDA Forest Service
2001, Appendix E, page E-19). A distribution population monitoring approach is
identified for all of the terrestrial MIS in the 2007 SNF MIS Amendment, except for the
greater sage-grouse (USDA Forest Service 2007a). Distribution population monitoring
consists of collecting presence data for the MIS across a number of sample locations over
time. Presence data are collected using a number of direct and indirect methods, such as
surveys (population surveys), bird point counts, tracking number of hunter kills, counts of
species sign (such as deer pellets), and so forth. The specifics regarding how these
presence data are assessed to track changes in distribution over time vary by species and
the type of presence data collected, as described in the SNF Bioregional MIS Report
(USDA Forest Service 2008).

® Aquatic Macroinvertebrate Status and Trend.

For aquatic macroinvertebrates, condition and trend is determined by analyzing
macroinvertebrate data using the predictive, multivariate River Invertebrate Prediction
And Classification System (RIVPACS) (Hawkins 2003) to determine whether the
macroinvertebrate community has been impaired relative to reference condition within
perennial water bodies. This monitoring consists of collecting aquatic
macroinvertebrates and measuring stream habitat features according to the Stream
Condition Inventory (SCI) manual (Frasier et al. 2005). Evaluation of the condition of
the biological community is based upon the “observed to expected” (O/E) ratio, which is
a reflection of the number of species observed at a site versus the number expected to
occur there in the absence of impairment. Sites with a low O/E scores have lost many
species predicted to occur there, which is an indication that the site has a lower than
expected richness of sensitive species and is therefore impaired.

2. Selection of Project level MIS

Management Indicator Species (MIS) for the Inyo NF are identified in the 2007 Sierra Nevada
Forests Management Indicator Species (SNF MIS) Amendment (USDA Forest Service 2007a).
The habitats and ecosystem components and associated MIS analyzed for the project were
selected from this list of MIS, as indicated in Table 1. In addition to identifying the habitat or
ecosystem components (1% column), the CWHR type(s) defining each habitat/ecosystem
component (2" column), and the associated MIS (3™ column), the Table discloses whether or not
the habitat of the MIS is potentially affected by the Inyo Project (4™ column).
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Table 1. Selection of MIS for Proiect-Level Habitat An for the CD-4 Proiect.
Habitat or Ecosystem CWHR Type(s) defining  Sierra Nevada Forests Category
Component the habitat or ecosystem Management for
component1 Indicator Species Project
Scientific Name Analysis ?
Riverine & Lacustrine lacustrine (LAC) and aquatic 5
riverine (RIV) macroinvertebrates
Shrubland (west-slope montane chaparral (MCP),  fox sparrow
‘chaparral types) mixed chaparral (MCH), Passerella iliaca 1
chamise-redshank chaparral
(CRC)
Sagebrush Sagebrush (SGB) greater sage-grouse
Centrocercus 3
uropvhasianus
Riparian montane riparian (MRI), yellow warbler
valley foothill riparian Dendroica petechia 2
(VRD
Wet Meadow Wet meadow (WTM), Pacific tree frog
freshwater emergent Pseudacris regilla 2
wetland (FEW)
Early Seral Coniferous ponderosa pine (PPN), Mountain quail
Forest Sierran mixed conifer Oreortyx pictus

(SMC), white fir (WFR), red
fir (RFR), eastside pine
(EPN), tree sizes 1, 2, and 3,
all canopy closures

Mid Seral Coniferous ponderosa pine (PPN), Mountain quail 2
Forest Sierran mixed conifer Oreortyx pictus
(SMOQ), white fir (WFR), red
fir (RFR), eastside pine
(EPN), tree size 4, all
canoov closures
Late Seral Open Canopy  ponderosa pine (PPN), Sooty (blue) grouse
Coniferous Forest Sierran mixed conifer Dendragapus obscurus
(SMC), white fir (WFR), red )
fir (RFR), eastside pine
(EPN), tree size 5, canopy
closures S and P
ponderosa pine (PPN), California spotted owl
Sierran mixed conifer Strix occidentalis 2
Late Seral Closed Canopy E“SMC)’ white ﬁr (WFR), red occid?ntalis
Coniferous Forest ir (RFR), tree size 5 American marten 3
(canopy closures M and D),  Martes americana
and tree size 6. northern flying squitrel 5

Glaucomys sabrinus
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Snags 1n Green Forest Medium and large snags in ~ hairy woodpecker )
green forest Picoides villosus
Snags in Burned Forest Medium and large snags in  black-backed
burned forest (stand- woodpecker 1
replacing fire) Picoides arcticus
Sagebrush Sagebrush (SGB) Mule deer*

Odocoileus hemionus 3

All CWHR size classes and canopy closures are included unless otherwise specified; dbh = diameter at breast
height; Canopy Closure classifications: S=Sparse Cover (10-24% canopy closure); P= Open cover (25-39%
canopy closure); M= Moderate cover (40-59% canopy closure); D= Dense cover (60-100% canopy closure);
Tree size classes: 1 (Seedling)(<1" dbh); 2 (Sapling)(1"-5.9" dbh); 3 (Pole)(6"-10.9" dbh); 4 (Small tree)(11"-
23.9" dbh); 5 (Medium/Large tree)(>24" dbh); 6 (Multi-layered Tree) [In PPN and SMC] (Mayer and
Laudenslayer 1988).

Category 1: MIS whose habitat is not in or adjacent to the project area and would not be affected by the project,
Category 2: MIS whose habitat is in or adjacent to project area, but would not be either directly or indirectly
affected by the project.

Category 3: MIS whose habitat would be either directly or indirectly affected by the project.

The category 1 MIS whose habitat is not in or adjacent to the project area and will not be
affected by the project includes the fox sparrow, sooty blue grouse and the black-backed
woodpecker. These species will therefore not be discussed further in this analysis.

The MIS whose habitat would be either directly or indirectly affected by the CD-4 Project,
identified as Category 3 and 2 in Table 1 above, are carried forward in this analysis, which will
evaluate the direct, indirect, and cumulative effects of the proposed action and alternatives on the
habitat of these MIS. The MIS selected for project-level MIS analysis for the CD-4 Project are:
aquatic invertebrates, greater sage-grouse, yellow warbler, pacific tree frog, mountain quail,
California spotted owl, American marten, northem flying squirrel and hairy woodpecker. The
mule deer was selected for analysis as a SSI.

3. Bioregional Monitoring Requirements for MIS Selected for Project-Level
Analysis

3.a. MIS Monitoring Requirements.

The Sierra Nevada Forests Management Indicator Species (SNF MIS) Amendment (USDA
Forest Service 2007a) identifies bioregional scale habitat and/or population monitoring for the
Management Indicator Species for ten National Forests, including the Inyo NF (USDA Forest
Service 2007a). The habitat and/or population monitoring requirements for Inyo NF’s MIS are
described in the Sierra Nevada Forests Bioregional Management Indicator Species (SNF
Bioregional MIS) Report (USDA Forest Service 2008) and are summarized below for the MIS
being analyzed for the CD-4 Project. The applicable habitat and/or population monitoring results
are described in the SNF Bioregional MIS Report (USDA Forest Service 2008) and are
summarized in Section 5 below for the MIS being analyzed for the CD-4 Project.

Habitat monitoring at the bioregional scale is identified for all the habitats and ecosystem
components, including the following analyzed for the CD-4 Project: sagebrush and late seral
closed canopy coniferous forest.
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Population monitoring at the bioregional scale for mule deer, yellow warbler, Pacific tree frog,
mountain quail, California spotted owl, American marten, northern flying squirrel, and hairy
woodpecker. Distribution population monitoring.  Distribution population monitoring consists
of collecting presence data for the MIS across a number of sample locations over time (also see
USDA Forest Service 2001, Appendix E).

3.b. How MIS Monitoring Requirements are Being Met.

Habitat and/or distribution population monitoring for all MIS is conducted at the Sierra Nevada
scale. Refer to the SNF Bioregional MIS Report (USDA Forest Service 2008) for details by
habitat and MIS.

4. Description of Proposed Project.

The project includes the construction, operation, and maintenance of the proposed CD-4 Project
to process and transport geothermal fluid in leases CA11672, CA 11667, and CA 14408 located
within the Inyo National Forest in Section 32, of Township 3 south and Range 27 East,
MDB&M. The Project (location/vicinity Map Figure 1 / Project Map Figure 2) would consist of
the following facilities:

e Geothermal power plant consisting of (2) OEC binary generating units (21.2 MW gross
each) with vaporizers, turbines, generators, air-cooled condensers, preheaters, pumps and
piping, motive fluid (isopentane) storage, a motive fluid vapor recovery system (VRU),
and related ancillary equipment. The gross power generation of the plant would be 42.4
MW from the CD-4 plant. The estimated auxiliary and parasitic loads (power used
within the project for the circulation pumps, fan, well pumps, loss in transformers and
cables) is about 9.4, this providing a net power output of 33 MW.

e Up to 16 wells over the life of the project. Approximately half of the wells would be
production wells and the other half injection wells. The final number of wells would be
determined by modeling and actual drilling results. Two of these wells, 57-25 and 66-25
are already being used by the existing plants. Each production well would range in depth
from 1,600 to 2,000 feet, and new injection wells would be approximately 2,500 feet in
depth. Production wells would be equipped with a downhole pump powered by a surface
electric motor.

e Geothermal piping from production wells to the power plant and from the power plant to
the injection wells. Water piping from the Mammoth Lakes water facility to the
geothermal piping near wells 12-31, 12A-31 and 23-31.

e Main pipeline will parallel MPLPs existing Basalt Canyon pipeline through Basalt
Canyon and would cross U.S. 395 either at the same place as the existing pipeline, or
farther north across Los Angeles Department of Water and Power land to access the CD-
4 power plant site.

e Pumps, tanks, valves, controls, flow monitoring and other necessary equipment to the
wells and pipelines. Power and control cables for the wells would either be installed in
above-ground cable trays placed on the pipeline supporters or buried along and adjacent
to the pipeline.

e New Substation connected to the Southern California Edison Casa Diablo Substation at
Substation Road with a half mile long 33 kilovolt (kV) transmission line either above
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ground with 66 foot high poles, on the ground, or buried below ground.
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e Air/water hybrid cooling system for the power plant using either recycled water from the
Mammoth Community Water District (MCWD) wastewater treatment plant, or using
treated brine (geothermal fluid). The first alternative would include installing a water
supply pipeline from the MCWD treatment plant to the CD-4 plant. The second
alternative would include installing an onsite reverse osmosis system to clean geothermal
fluid. It is possible that Ormat may not proceed with either option and use a dry cooling
system only; this would be decided during the engineering design of the Project.

5. Effects of Proposed Project on the Habitat for the Selected Project-Level MIS.

The following section documents the analysis for the following ‘Category 3’ species greater
sage-grouse and American marten. The analysis of the effects of the CD-4 Project on the MIS
habitat for the selected project-level MIS is conducted at the project scale. The analysis used the
following habitat data: Detailed information on the MIS is documented in the SNF Bioregional
MIS Report (USDA Forest Service 2008), which is hereby incorporated by reference.

Cumulative effects at the bioregional scale are tracked via the SNF MIS Bioregional monitoring,
and detailed in the SNF Bioregional MIS Report (USDA Forest Service 2008).

able 2. Plant Communities a CD-4 1V Geothermal 2010.
Plant Community . 2 .A;rea-ge Project App rmjumate
Community Number' Alliance n rOcht Component Acres of
Area Disturbance
Geothermal 8.5
Pipeline
Big 35.110.07  Arfemisia fridentata- 55 noction sites e
Sagebrush T Purshia tridentate ) J
Access Roads 2.0
Water Pioeline 0.17
Total Area Big Sagebrush (acres) 137.7 30.67
Power Plant 2.2
Substation 0.25
. Pipeline 3.6
Jeffrey Pine g7 020.26 Pinus Jeffreyi 118
Forest .
Transmission
Line 12.1
Well pads /
injection sites 15.0
Total Area Jeffrey Pine (acres) 118 33.15
Total Area of Plant Communities (acres) 255.7
Total Disturbed Area of Plant Communities (acres) 63.82

1. CDFG 2003; 2. Classification proposed by CDFD 2007; 3. Project Area = Cultural Resources Area of Potential Effect

11
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Sagebrush Habitat (Greater Sage-Grouse)

Habitat/Species Relationship.

The greater sage-grouse was selected as the MIS for sagebrush habitat on the Inyo and Modoc
National Forests. Sage-grouse is dependent on sagebrush (4rtemisia spp.) for both food and
cover (Connelly et al. 2004, USFWS 2005). As vegetation in upland sagebrush habitats
desiccate, hens move to more mesic sites, such as riparian, wet meadows, and sagebrush
grasslands, to summer and rear broods (Connelly et al. 2000). Productive nesting habitat
includes sagebrush with horizontal and vertical structural diversity, including sagebrush
generally 30-80cm tall with a canopy of 15-25% and an understory composed of native grasses
and forbs (Connelly et al. 2000). Sage-grouse surveys were conducted within appropriate habitat
(sagebrush) in the proposed project area, summer 2010 and no signs of the species were
observed.

Project-level Effects Analysis — Sagebrush Habitat

Habitat Factor(s) for the Analysis: (1) Acres of sagebrush habitat (CWHR types SGB
and SLG). (2) Acres with changes in shrub ground cover class (Sparse=10-24%;
Open=25-39%; Moderate=40-59%; Dense=60-100 (3) Acres with changes in CWHR
shrub size class [Seedling shrub (seedlings or sprouts <3years); Young shrub (no crown
decadence); Mature Shrub (crown decadence 1-25%); Decadent shrub (>25%)]. (@)
Changes in perennial herbaceous understory.

Current Condition of the Habitat Factor(s) in the Project Area: The sagebrush
community is dominated by big sagebrush (Artemisia tridentata) and bitterbrush (Purshia
tridentata) which provide an average cover of approximately 30%. The total vegetative
cover is approximately 40-50%. Perennial grasses (approximately 10%) such as
Achnatherum occidentalis, A. Hymenoides, and Leymus cinereus are also present and
sometimes comprise a significant portion of the total cover (Paulus, 2003, 2008). Jeffrey
pine (Pinus jeffreyi) stands occur primarily at the edges of the sagebrush but do encroach
into the sagebrush providing a scattered overstory in some areas.

Alternative A (Proposed Action)

Direct and Indirect Effects to Habitat. Effects to the greater sage-grouse habitat
would include the loss or disturbance of habitat (vegetation) as a result of trenching,
drilling activities and accessing these activity sites. Approximately 137.7 acres of
sagebrush habitat available for forage and cover is expected to be disturbed as a result of
the proposed construction of four boreholes.

Cumulative Effects to Habitat in the Analysis Area. Cumulative impacts from past,
present and reasonably foreseeable future actions would have impacts on the sagebrush
plant community within the project area. Continued use of the area for geothermal
projects including testing, pumping and plant expansion and development, and
recreational use by forest visitors would expand the impacts to vegetation loss and soil
compaction and erosion. The impacts will reduce the amount of available cover and
forage for the sage grouse and other native plants and wildlife utilizing the project area.

Cumulative Effects Conclusion: Impacts to greater sage-grouse habitat in or

12



Comment Letter 19

Management Indicator Species Report
Casa Diablo 1V Geothermal Development Project
Page 13 of 20 8/16/10
adjacent to the CD-4 area would be minimal. Sage-grouse utilization of habitat
in the vicinity of the existing power plant is expected to be minimal, thereby
limiting the potential for conflicts when the geotechnical surveys are conducted in
that area. Approximately 137.7 acres of sagebrush habitat would be impacted as a
result of the proposed project.

Summary of Greater Sage-grouse Status and Trend at the Bioregional Scale

The Inyo NF LRMP (as amended by the SNF MIS Amendment) requires bioregional-scale
habitat monitoring for the greater sage-grouse; hence, the sagebrush effects analysis for the CD-4
Project must be informed by habitat monitoring data. The sections below summarize the habitat
status and trend data for the greater sage-grouse. This information is drawn from the detailed
information on habitat and population trends in the Sierra Nevada Forests Bioregional MIS
Report (USDA Forest Service 2008), which is hereby incorporated by reference.

Habitat Status and Trend. There are currently 998,000 acres of sagebrush habitat on
National Forest System lands in the Sierra Nevada. The quality and quantity of
sagebrush habitat have declined for at least the last 50 years throughout the range of the
greater sage-grouse, (Connelly et al. 2000). Within the last decade in the Sierra Nevada,
the habitat quantity trend is essentially stable (within the last decade, only changing from
8% to 9% of the acres on National Forest System lands). Current data from California
and the Sierra Nevada indicate that, although habitat quantity and quality has decreased
historically, the current habitat trend for greater sage-grouse in the Sierra Nevada is
stable.

Relationship of Project-Level Habitat Impacts to Bioregional-Scale Greater Sage-grouse
Habitat Trend. In conclusion, the CD-4 Project is not expected to have a significant direct,
indirect or cumulative effect on greater sage-grouse habitat in the project area. The loss of
approximately 137.7 acres of sagebrush habitat will not alter the existing bioregional trend

for sagebrush habitat in the project area nor will it lead to a change in the distribution of greater
sage-grouse across the Sierra Nevada bioregion.

American marten, and northern flying squirrel)

Habitat/Species Relationship.

California spotted owl. The California spotted owl was selected as an MIS for late seral closed
canopy coniferous forest (ponderosa pine, Sierran mixed conifer, white fir, and red fir) habitat in
the Sierra Nevada. This habitat is comprised primarily of medium/large trees (equal to or
greater than 24 inches dbh) with canopy closures above 40% within ponderosa pine, Sierran
mixed conifer, white fir, and red fir coniferous forests, and multi-layered trees within ponderosa
pine and Sierran mixed conifer forests. The California spotted owl is strongly associated with
forests that have a complex multi-layered structure, large-diameter trees, and high canopy
closure (CDFG 2005, USFWS 2006). It uses dense, multi-layered canopy cover for roost
seclusion; roost selection appears to be related closely to thermoregulatory needs, and the species
appears to be intolerant of high temperatures (CDFG 2005). Mature, multi-layered forest stands
are required for breeding (Ibid). The mixed-conifer forest type is the predominant type used by

13
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spotted owls in the Sierra Nevada: about 80 percent of known sites are found in mixed-conifer
forest, with 10 percent in red fir forest (USDA Forest Service 2001).

American Marten. The American marten was selected as an MIS for late seral closed canopy
coniferous forest (ponderosa pine, Sierran mixed conifer, white fir, and red fir) habitat in the
Sierra Nevada. This habitat is comprised primarily of medium/large trees (equal to or greater
than 24 inches dbh) with canopy closures above 40% within ponderosa pine, Sierran mixed
conifer, white fir, and red fir coniferous forests, and multi-layered trees within ponderosa pine
and Sierran mixed conifer forests. Martens prefer coniferous forest habitat with large diameter
trees and snags, large down logs, moderate-to-high canopy closure, and an interspersion of
riparian areas and meadows. Important habitat attributes are: vegetative diversity, with
predominately mature forest; snags; dispersal cover; and large woody debris (Allen 1987). Key
components for westside and eastside marten habitat can be found in the Sierra Nevada Forest
Plan Amendment FEIS (USDA Forest Service 2001), Volume 3, Chapter 3, part 4.4, pages 20-
21.

Northern flying squirrel. The northern flying squirrel was selected as an MIS for late seral
closed canopy coniferous forest (ponderosa pine, Sierran mixed conifer, white fir, and red fir)
habitat in the Sierra Nevada. This habitat is comprised primarily of medium/large trees (equal
to or greater than 24 inches dbh) with canopy closures above 40% within ponderosa pine, Sierran
mixed conifer, white fir, and red fir coniferous forests, and multi-layered trees within ponderosa
pine and Sierran mixed conifer forests. The northern flying squirrel occurs primarily in mature,
dense conifer habitats intermixed with various riparian habitats, using cavities in mature trees,
snags, or logs for cover (CDFG 2005).

Project-level Effects Analysis — Late Seral Closed Canopy Coniferous Forest Habitat.

Habitat Factor(s) for the Analysis: (1) Acres of late seral closed canopy coniferous
forest (ponderosa pine, Sierran mixed conifer, white fir, and red fir) habitat [CWHR
ponderosa pine (PPN), Sierran mixed conifer (SMC), white fir (WFR), red fir (RFR), tree
size 5 (canopy closures M and D), and tree size 6]. (2) Acres with changes in canopy
closure (D to M). (3) Acres with changes in large down logs per acre or large snags per
acre.

Current Condition of the Habitat Factor(s) in the Project Area: There are currently
994,000 acres of late seral closed canopy coniferous forest (ponderosa pine, Sierran
mixed conifer, white fir, and red fir) habitat on National Forest System lands in the Sierra
Nevada.

Alternative A (Proposed Action)

Direct and Indirect Effects to Habitat. Effects to the late-seral closed canopy
coniferous forest habitat would include the loss or disturbance of habitat (vegetation) as a
result of tree removal along pipeline route and at well pad sites. Approximately 33.15
acres of late-seral closed canopy habitat available for cover, dening and nesting is
expected to be disturbed as a result of the proposed construction of the pipeline and well
pads.

14



Comment Letter 19

Management Indicator Species Report
Casa Diablo IV Geothermal Development Project
Page 15 of 20 8/16/10
Cumulative Effects to Habitat in the Analysis Area. Impacts to late-seral closed
canopy coniferous forest habitat in or adjacent to the CD-4 area would be minimal.
Spotted owl marten and flying squirrel in the vicinity of the pipeline and well pads
is expected to be minimal, thereby limiting the potential for conflicts during
construction, operation, and maintenance of the wells and pipeline. Approximately
33.15 acres of late-seral closed canopy coniferous forest would be impacted as a
result of the proposed project.

Cumulative Effects Conclusion: Impacts to late-seral closed canopy coniferous
forest habitat in or adjacent to the CD-4 project area would be minimal. Spotted owl
marten and flying squirrel utilization of habitat in the vicinity of the proposed well
pads and pipeline is expected to be minimal, thereby limiting the potential for
conflicts during construction, operation and maintenance of the wells and pipeline.
Approximately 33.15 acres of slate-seral closed canopy coniferous forest habitat
would be impacted as a result of the proposed project.

Summary of Status and Trend at the Bioregional Scale

California spotted owl, American marten, and Northern flying squirrel. The Inyo NF
LRMP (as amended by the SNF MIS Amendment) requires bioregional-scale habitat and
distribution population monitoring for the California spotted owl, American marten, and northern
flying squirrel; hence, the late seral closed canopy coniferous forest (ponderosa pine, Sierran
mixed conifer, white fir, and red fir) habitat effects analysis for the CD-4 Project must be
informed by both habitat and distribution population monitoring data. The sections below
summarize the habitat and distribution population status and trend data. This information is
drawn from the detailed information on habitat and population trends in the SNF Bioregional
MIS Report (USDA Forest Service 2008), which is hereby incorporated by reference.

Habitat Status and Trend. There are currently 994,000 acres of late seral closed
canopy coniferous forest (ponderosa pine, Sierran mixed conifer, white fir, and red fir)
habitat on National Forest System lands in the Sierra Nevada. The trend is slightly
increasing (from 7% to 9% within the last decade on National Forest System lands).

Population Status and Trend - California spotted owl. California spotted owl has
been monitored in California and throughout the Sierra Nevada through general surveys,
monitoring of nests and territorial birds, and demography studies (Verner et al. 1992;
USDA Forest Service 2001, 2004, 2006; USFWS 2006; Sierra Nevada Research Center
2007). Current data at the rangewide, California, and Sierra Nevada scales indicate that,
although there may be localized declines in population trend [e.g., localized decreases in
“lambda” (estimated annual rate of population change)], the distribution of California
spotted owl populations in the Sierra Nevada is stable.

Population Status and Trend — American marten. American marten has been
monitored throughout the Sierra Nevada as part of general surveys and studies from
1996-2002 (Zielinski et al. 2005). Since 2002, the American marten has been monitored
on the Sierra Nevada forests as part of the Sierra Nevada Forest Plan Amendment
(SNFPA) monitoring plan (USDA Forest Service 2005, 2006, 2007b). Current data at the
rangewide, California, and Sierra Nevada scales indicate that, although marten appear to

15



Comment Letter 19

Management Indicator Species Report
Casa Diablo IV Geothermal Development Project
Page 16 of 20 8/16/10
be distributed throughout their historic range, their distribution has become fragmented in
the southern Cascades and northern Sierra Nevada, particularly in Plumas County. The
distribution appears to be continuous across high-elevation forests from Placer County
south through the southern end of the Sierra Nevada.

Population Status and Trend — northern flying squirrel. The northern flying squirrel
has been monitored in the Sierra Nevada at various sample locations by live-trapping,
ear-tagging, camera surveys, snap-trapping, and radiotelemetry: 2002-present on the
Plumas and Lassen National Forests (Sierra Nevada Research Center 2007), and 1958-
2004 throughout the Sierra Nevada in various monitoring efforts and studies (see USDA
Forest Service 2008, Table NOFLS-IV-1). These data indicate that northern flying
squirrels continue to be present at these sample sites, and current data at the rangewide,
California, and Sierra Nevada scales indicate that the distribution of northern flying
squirrel populations in the Sierra Nevada is stable.

Relationship of Project-Level Habitat Impacts to Bioregional-Scale Trends.

California spotted owl. In conclusion the CD-4 Project is not expected to have a significant
direct, indirect or cumulative effect on spotted owl habitat in the project area. The loss of
approximately 33.15 acres of late-seral closed canopy coniferous forest habitat will not alter the
existing bioregional trend in the project area nor will it lead to a change in the distribution of
spotted owl across the Sierra Nevada bioregion.

American marten. In conclusion the CD-4 Project is not expected to have a significant direct,
indirect or cumulative effect on American marten habitat in the project area. The loss of
approximately 33.15 acres of late-seral closed canopy coniferous forest habitat will not alter the
existing bioregional trend in the project area nor will it lead to a change in the distribution of
American marten across the Sierra Nevada bioregion.

Northern flying squirrel. In conclusion the CD-4 Project is not expected to have a significant
direct, indirect or cumulative effect on Northern flying squirrel habitat in the project area. The
loss of approximately 33.15 acres of late-seral closed canopy coniferous forest habitat will not
alter the existing bioregional trend in the project area nor will it lead to a change in the
distribution of Northern flying squirrel across the Sierra Nevada bioregion.

Species of Special Interest

Sagebrush Habitat (Mule Deer)

Habitat/Species Relationship.

The mule deer was selected for sagebrush habitat as a SSI. Mule deer range and habitat includes
coniferous forest, foothill woodland, shrubland, grassland, agricultural fields, and suburban
environments (CDFG 2005). Many mule deer migrate seasonally between higher elevation
summer range and low elevation winter range (Ibid). Mule deer surveys were conducted in the
summer, 2010, throughout the proposed project area and mule deer tracks and other sign were
uncommonly observed.

Project-level Effects Analysis - Sagebrush Habitat

Habitat Factor(s) for the Analysis: (1) Acres of sagebrush habitat (CWHR types SGB and
SLG). (2) Acres with changes in shrub ground cover class (Sparse=10-24%; Open=25-39%:
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Moderate=40-59%; Dense=60-100%) (3) Acres with changes in CWHR shrub size class
[Seedling shrub (seedlings or sprouts <3years); Young shrub (no crown decadence); Mature
Shrub (crown decadence 1-25%); Decadent shrub (>25%)]. (4) Changes in perennial
herbaceous understory.

Current Condition of the Habitat Factor(s) in the Project Area: The mule deer is no
longer identified as a MIS by the Inyo National Forest but is still recognized as a SSI and so
is considered here for sagebrush habitat on the Inyo National Forest.

The Jeffrey Pine (pinus jeffreyi) forest accounts for approximately 80 percent of the tree
canopy in the project area and individual trees average 30 feet in height and 14 inches in
diameter-at-breast-height (dbh). Singleleaf pinyon (Pinus monophylla) and mountain juniper
(Juniperus grandis) are minor canopy components with an average of 20%, within the
project area. Jeffrey pine is common and widespread in the landscape surrounding the
project area. (Paulus 2009)

The forest contains a shrubby understory of primarily big sagebrush (4rtemisia tridentata)
and antelope bitterbrush (Purshia tridentata), that rarely comprises more than 10 percent of
total cover. Grass is sparse in the understory and consists of western needlegrass
(Achnatherum occidentale) and squirreltail grass (Elymus elymoides). In areas of disturbed
soil the non-native annual cheat grass (Bromus tectorum) is dominant.

Alternative A (Proposed Action)

Direct and Indirect Effects to Habitat. Trenching, drilling and site access activities
may affect mule deer habitat with the disturbance of 976 square feet of sagebrush habitat.
Invasive, non-native and noxious weeds that established populations in previously
undisturbed sites, within the project area, would impact the quality of the sagebrush
habitat.

Cumulative Effects to Habitat in the Analysis Area. Cumulative impacts from past,
present and reasonably foreseeable future actions would have impacts on the sagebrush
plant community within the project area. Continued use of the area for geothermal
projects including testing, pumping and plant expansion and development, and
recreational use by forest visitors would expand the impacts to vegetation loss and soil
compaction and erosion. The impacts will reduce the amount of available cover and
forage to the sage grouse and other native plants and wildlife utilizing the project area.

Cumulative Effects Conclusion: The disturbance of approximately 976 square feet
of sagebrush habitat, as a result of this project) relative to the tens of thousands of
acres available on a landscape scale would not change the existing trend in the
habitat.

Summary of Mule Deer Status and Trend at the Bioregional Scale

Habitat Status and Trend. There are currently 998,000 acres of sagebrush habitat on
National Forest System lands in the Sierra Nevada. The quality and quantity of sagebrush
habitat have declined for at least the last 50 years. Within the last decade in the Sierra
Nevada, the habitat quantity trend is essentially stable (within the last decade, only changing
from 8% to 9% of the acres on National Forest System lands). Current data from California
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and the Sierra Nevada indicate that, although habitat quantity and quality has decreased
historically, the current habitat trend for mule deer in the Sierra Nevada is stable.

Population Status and Trend. The mule deer has been monitored in the Sierra Nevada at
various sample locations by herd monitoring (spring and fall) and hunter survey and
associated modeling (CDFG 2007). California Department of Fish and Game (CDFG)
conducts surveys of deer herds in early spring to determine the proportion of fawns that have
survived the winter, and conducts fall counts to determine herd composition (CDFG 2007).
This information, along with prior year harvest information, is used to estimate overall herd
size, sex and age rations, and the predicted number of bucks available to hunt (ibid). These
data indicate that mule deer continue to be present across the Sierra Nevada, and current data
at the rangewide, California, and Sierra Nevada scales indicate that, although there may be
localized declines in some herds or Deer Assessment Units, the distribution of mule deer
populations in the Sierra Nevada is stable.

Relationship of Project-Level Habitat Impacts to Bioregional-Scale Mule Deer Trend. In
conclusion the CD-4 Project is not expected to have a significant direct, indirect or cumulative
effect on mule deer habitat in the project area. The disturbance to approximately 976 square feet
of sagebrush habitat will not alter the existing bioregional trend for sagebrush habitat nor will it
lead to a change in the distribution of mule deer across the Sierra Nevada bioregion.
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To:  Steven Kemns
Wildlands Resource Managers June 18, 2001
P.0O. Box 102
Round Mountain, CA 96084

From: Jim Paulus
Consulting Botanist, EMA Associates
PO Box 244
Bishop, CA 93515

RE: Plant communities found at the Basalt Canyon Geothermal Exploration Survey Area

Dear Mr. Kermns,

I am writing to inform you of results of botanical survey work I have recently completed
within the approximately 800 acre Basalt Canyon geothermal exploration area of the proposed
Mammoth Pacific Geothermal Project. The botanical survey was performed to determine the
presence or absence of sensitive plant species. All of the land surveyed is located west of
Highway 395 north of the Highway 203 exit, near the Town of Mammoth Lakes, Mono County,
California and is administered by the Inyo National Forest.

Great Basin Mixed Scrub and Jeffrey Pine Forest plant communities were found sn
currently undeveloped, rolling hills and steep slopes, crossed by many dirt roads and bicycle
trails, “Muphy Suich”, &, cphicinéia suvan channe,, pwwleis Higiway 203 new. e southem
edge of the survey area (Figure 1). No other hydrologic features (streams, seeps, wet meadows)
were encountered. My survey strategy was floristic, striving to identify every species occurring
along the transects. I have attached a list of the species found.

Typical dominants of the Great Basin Mixed Scrub were found at high frequencies at
lower elevations, especially big sagebrush (Artemisia tridentata), antelope bush (Purshia
tridentata), while tobacco brush (Ceanothus velutinus) and manzanita (Arctostaphylos
nevadensis and A. patula) were restricted to patches on the steep slopes of the ridge west of
Highway 395. Dominance by 4. tridentata was usually 60-80%, and scrub height averaged 1 m.
Perennial grasses (Achnatherum hymenoides, A. occidentalis, A. nevadensis, and Leymus
cinereus) make up a significant percentage of the Mixed Scrub cover. Riparian vegetation was
not found where Murphy Gulch (a conduit for runoff from impervious surfaces in Mammoth
Lakes, upstream) bisected rolling hills dominated by Great Basin Mixed Scrub. However, a few
patches of pine, and thick but small stands of shrubs such as bitter cherry (Prunus emarginata),
were present to provide cover for animals. Deer sign was relatively profuse along the length of
the Gulch.

Forest canopy cover is nearly monospecific Jeffrey pine (Pinus jeffreyi) at lower
elevations. On steeper slopes near the ridge line west of Highway 395, white fir (4bies concolor),
pinyon pine (Pinus monophylla), and juniper (Juniperus occidentalis) are mixed into the Forest
canopy. Forest floor cover consisting of sometimes dense perennial grasses (mostly Poa
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wheeleri) and snowberry (Symphoricarpos rotundifolia) was found to be widespread. Habitat
in

Buckwheat Scrub, was found on these dry steep slopes. The frequency of the browse species P.
tridentata occasionally increases to > 90%, and these areas were associated with high use by
mule deer. Patches of desert peach (Prunus andersonii) showed similar relatively high usage by

deer.
I did not see a lot of sign of deer use in Scrub-covered lower slopes central to the Basalt

Canyon study area. I saw about 15 deer during the 8 days I have spent on site, all in Murphy

Gulch, n lower slopes, and in heavy scrub cover on higher slopes. |
did not study area at the time of the survey. I believe the nearest
surface of Highway 203. Ground squirrels are common in Murphy

led hawks on several consecutive days near the rocky outcrop
395. Smaller migratory birds were the only other wildlife

[ hope this helps with your wildlife assessment. Call me at (760) 873-8516 if you have
any questions.

Yours truly,

James R. Paulus, Ph.D.

cc. Dwight Carey
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Plant Famiiles and Species Hablt Scrub Forest  Disturbed
Boraginaceae
Cryptantha circumscissa NAH X X
Cryptantha confertifolia NPH X
Cryptantha echinella NAH X
Cryptantha micrantha NAH X
Brassicaceae
Arabis holboellii var. retrofracta NPH X X
Arabis inyoensis NPH X X
Arabis platysperma var. platysperma NPH XMG
Arabis puberuia NPH X
Arabis pulchra var. puichra NPH X
Arabis sparsifiora var. sparsifiora NPH X
Descurainia californica NAH X b's
Descurainia sophia IAH x X
Erysimum capitatum ssp. capitatum NBH X
Lepidium desiflorum var. macrocarpum NBH XMG
Thelypodjum milleflorum NBH X
Caprifoliaceae
Symphoricarpos rotundifolius var. parishii NS X
Symphoricarpos rotundifolius var. rotundifolius NS X X
Caryophyllaceae
Stellaria borealis ssp. sitchana NPH XMG
Chenopodiaceae
Chenopodium ambrosioides 1AH X
Chenopodium follosum IAH XPO
Chenopodium pratericola NAH b X
Grayia spinosa NS X
Salsola tragus 1AM X X
Ericaceae
Arctostaphylos nevadensis NS X X
Arctostaphylos patula NS X
Fabaceae
Astragalus purshii NPH X X
Lupinus albicaulis NPH X
Lupinus andersonii NPH X
Lupinus argenteus var. heteranthus NPH X X
Lupinus bicolor NAH X
Trifolium andersonii var. beatlyae NPH X
Fagaceae
Chrysolepis sempervirens NS X
Geraniaceas
Erodium cicutarium 1AH XFU
Jrpd_2.xIs 6/18/01 Basalt Canyon Geothermal Surveys

James R. Paulus, Ph.D. Sensitive Species Search
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List of plant species occurring in the area of the Basalt Canyon Geothermal Expioration. Habit summarizes the growth form

of each species. Plants occurred in one of four habitats. Habit codes are dafined below.

Occurrence in Study Area

Plant Familles and Species Habit Scrub Forest  Disturbed
Cupressaceae
Juniperus occidentalis NT X X
Dryopteridaceas
Woodsia oregana NPH xXMG
Pinaceae
Abies concolor NT X
Pinus contorta ssp. murrayana NT XMG
Pinus flexilis (?, 1ind.) NT XMG
Pinus jeffreyi NT | X
Pinus monophylla NT x
Dicots
Amaranthaceae
Amaranthus californicus NAH penl]
Apiaceae
Cymopterus terebinthinus var. petrasus NPH X
Asteraceae
Achillea millefolium NFH e
Ag-*2  glaucea var. lzsiniata hPH %
Agoseris retrorsa NPH X
Ambrosia acanthicarpa NAH X
Artemisia cana ssp. bolanderi NS X
Artemisia douglasiana NPH XMG
Artemisia tridentata NS X X X
Aster ascendens NPH X
Chaenaclis stevioides NAH X X
Chrysothamnus nauseosus NS X X
Chrysothamnus parryi ssp. nevadensis NS X
Chrysothamnus teretifolius NS X
Chrysothamnus viscidiflorus ssp. puberulus NS X
Chrysothamnus viscidiflorus ssp. viscidiflorus NS X
Crepis acuminata NPH X
Machaeranthera canescens var. canescens NPH X
Rigiopappus leptocladus NAH XPO
Senecio aronicoides NPH XMG
Senecio integermimus var. exaltatus NPH XMG
Stephanomeria paniculata NAH X
Stephancmeria spinosa NPH X
Tetradymia canescens NS X
Tragopogon dubius IBH X
Wyethia mollis NPH X

jrpd_2.xis 6/18/01
James R. Paulus, Ph.D.

Basalt Canyon Geothermal Surveys
Sensitive Species Search
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Plant Familles and Species Habit Scrub Forast Disturbed
Grossulariaceae
Ribes cereum var. cereum NS X X
Hydrophyilaceae
Nama aretioides var. multifiorum NAH X
Nama californicum NAH X
Nama rothrockii NPH X X
Phacelia bicolor NAH X
Phacelia vallis-mortae NAH X X
Phacelia glandulifera NAH X
Phacelia hastata ssp. hastata NPH X
Phacelia sp. NAH X
Lamiaceae
Monardella odoratissima ssp. odoratissima NPH X
Loasaceae
Mentizelia congesta NAH X X
Mentzelia dispersa NAH X x
Mentzelia veatchiana NAH X
Onagraceae
Gayophytum diffusum ssp. parvifiorum NAH X X
Papaveraceae
Argemone minuta NPH X ¥
Folemoniaceae
Allophyllum gilioides NAH X X
Gilia brecciarum ssp. brecciarum NAH X
Eriastrum sparsifiorum NAH X X
Leptodactylon pungens NPH x
Linanthus nuttallii ssp. pubescens NPH X b
Phlox condensata NS X
Phlox gracilis NAH XMG
Phlox stansburyi NPH X
Polygonaceae
Eriogonum maculatum NAH X X
Eriogonum ovalifolium NPH X X
Eriogonum parishii NAH X
Eriogonum umbellatum NS X
Enogonum umbellatum var. nevadense NS X
Polygonum arenastrum IAH X
Polygonum polygaloides NAH X
Rumex crispus IPH XMG
Portulacaceae
Calyptridium monospermum NPH X x
Calyptridium umbellatum NPH X

jrp4_2.xIs 6/18/01
James R. Pauljus, Ph.D.

Basalt Canyon Geothermal Surveys
Sensitive Species Search
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Plant Familles and Specles Habit Scrub Forest  Disturbed
Rhamnaceae
Ceanothus velutinus NS X
Rhamnus sp. NS X
Ranunculaceae
Delphinium cf. parishii NPH X
Rosaceae
Amelanchier utahensis NS X
Holodiscus microphylius var. microphyilus NS X X
Prunus andersonii NS X
Prunus emarginata NS X X
Rosa woodsii NS X
Purshia tridentata var. tridentata NS X
Rublaceae
Galium muttifiorum NPH X X
Kelloggia galicides NPH X
Scrophulariaceae
Castilleja angustifolia NPH X
Mimulus nanus NAH X
Orthocarpus luteus NPH X
Penstemon azureus var. angustissimus NPH X
Penstemon rostriflorus NPH X X
Verbascurn thapsus IBH XMG
Solanaceae
Chamaesaracha nana NPH X X
Nicotiana acuminata var. multifiora IAH XFU
Violaceae
Viola purpurea ssp. venosa NPH X
Monocots
Cyperaceae
Carex douglasii NPGL X X
Carex microptera NPGL XMG
Carex raynoldsii NPGL X
Cyperus laevigatus NPGL XFU
Juncaceae
Juncus mexicanus NPGL XPO
Liliaceae
Allium atrorubens var. cristatum NPGL XMG
-Calochortus leichtlinii NPGL X
Jrp4_2.xis 6/18101 Basalt Canyon Geothermal Surveys
James R. Pauius, Ph.D. Sensitive Species Search
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Poaceae
Achnatherum hymenoides NPG X
Achnatherum nevadensis NPG X
Achnatherum occidentalis ssp. californicum NPG X
Achnatherum occidentalis ssp. pubescens NPG x
Agropyron desertorum IPG
Bromus laevipes NPG X
Bromus madritensis ssp. rubens IAG X X
Bromus suksdorfii NPG X
Bromus tectorum I1AG X X
Cynodon daclylon IPG XPO
Dactylis glomerata PG XMG
Elymus elymoides ssp. elymoides NPG X X
Hesperostipa comata ssp. comata NPG X
Hordeum brachyantherum ssp. brachyantherum NPG b 4
Hordeum jubatum NPG b
Leymus cinereus NPG X
Leymus triticoides NPG xPO
Melica stricta NPG X
Muhlenbergia richardsonis NPG
Poa fendleriana ssp. longiligula NPG X
Poa palustris PG xMG
Poa pratensis PG x
Poa wheeleri NPG
Pseudoroegneria spicata ssp. spicata NPG XMG
key to growth habit codes:
A annual
8 biennial
G grass
GL grass-like
H herb
Hs half-shrub
! introduced
N native
P perennial
s shrub
key to occurrence codes: MG restricted to channel at Murphy Guich
FU restricted to disturbed fumarole areas
PO restricted to disturbed ponding basin
at extreme eastern tip of survey area
Jrpd_2 s 5/18/01 Basalt Canyon Geothiermal Surveys

James R. Paulus, Ph.D. Sensitive Species Search
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Habitat and Management

SAGE GROUSE MANAGEMENT

Guidelines to manage sage grouse
populations and their habitats

John W. Connelly, Michael A. Schroeder, Alan R. Sands, and
Clait E. Braun

Abstract The status of sage grouse populations and habitats has been a concern to sportsmen and
biologists for >80 years. Despite management and research efforts that date to the 1930s,
breeding populations of this species have declined throughout much of its range. In May
1999, the western sage grouse (C. urophasianus phaios) in Washington was petitioned for
listing under the Endangered Species Act because of population and habitat declines (C.
Warren, United States Fish and Wildlife Service, personal communication). Sage grouse
populations are allied closely with sagebrush (Artemisia spp.). Despite the well-known
importance of this habitat to sage grouse and other sagebrush obligates, the quality and
quantity of sagebrush habitats have declined for at least the last 50 years. Braun et al.
(1977) provided guidelines for maintenance of sage grouse habitats. Since publication of
those guidelines, much more information has been obtained on sage grouse. Because of
continued concern about sage grouse and their habitats and a significant amount of new
information, the Western States Sage and Columbian Sharp-tailed Grouse Technical Com-
mittee, under the direction of the Western Association of Fish and Wildlife Agencies, request-
ed a revision and expansion of the guidelines originally published by Braun et al. (1977),
This paper summarizes the current knowledge of the ecology of sage grouse and, based on
this information, provides guidelines to manage sage grouse populations and their habitats.

Key words Artemisia, Centrocercus urophasianus, guidelines, habitat, management, populations,
sage grouse, sagebrush

The status of sage grouse populations and habi-
tats has been a concern to sportsmen and biologists
for >80 years (Hornaday 1916, Patterson 1952,
Autenrieth 1981). Despite management and
research efforts that date to the 1930s (Girard
1937), breeding populations of this species have
declined by at least 17-47% throughout much of its
range (Connelly and Braun 1997). In May 1999, the
western sage grouse (C. urophasianus pbaios) in
Washington was petitioned for listing under the

Endangered Species Act because of population and
habitat declines (C. Warren, United States Fish and
Wildlife Service, personal communication).

Sage grouse populations are allied closely with
sagebrush (Artemisia spp.) habitats (Patterson
1952, Braun et al. 1977, Braun 1987). The depend-
ence of sage grouse on sagebrush for winter habitat
has been well documented (Eng and Schladweiler
1972, Beck 1975, Beck 1977, Robertson 1991)
Similarly, the relationship between sagebrush

Address for John W Connelly: Idaho Department of Fish and Game, 1345 Barton Road, Pocatello, 1D 83204, USA; e-mail:

JCsagegrouse@gateway.net.
Bridgeport, WA 98813, US
1657, USA; present address
Braun: Colorado Division o

chroeder: Washington Department of Fish and Wildlife, P.O. Box 1077,
ds: Bureau of Land Management, 1387 S. Vinnell Way, Boise, 1D 83709-
2404 Bank Drive, Suite 314, Boise, ID 83705, USA. Address for Clait E
ch Center, 317 W. Prospect Road, Fort Collins, CO 80526, USA; present

address: Grouse Inc, 5572 North Ventana Vista Road, Tucson, AZ 85750-7204,USA.

wildlife Society Bulletin 2000, 28(4):  967-985
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Sage grouse on a nest with good shrub and herbaceous cover.
The nest was successful

habitats and sage grouse nest success has been
described thoroughly (Klebenow 1969, Wallestad
and Pyrah 1974, Wakkinen 1990, Connelly et al
1991, Gregg et al 1994). Despite the well-known
importance of this habitat to sage grouse and other
sagebrush obligates (Braun et al. 1976, Saab and
Rich 1997), the quality and quantity of sagebrush
habitats have declined for at least the last 50 years
(Braun et al. 1976, Braun 1987, Swenson et al. 1987,
Connelly and Braun 1997).

Braun et al. (1977) provided guidelines for main-
tenance of sage grouse habitats Since publication
of those guidelines, much more information has
been obtained on relative size of sagebrush habitats
used by these grouse (Connelly 1982, Connelly et
al. 1988, Wakkinen et al. 1992), seasonal use of sage-
brush habitats (Benson et al. 1991, Connelly et al
1991), effects of insecticides on sage grouse (Blus
et al. 1989), importance of herbaceous cover in
breeding habitat (Wakkinen 1990, Connelly et al
1991, Gregg 1991, Barnett and Crawford 1994, Drut
et al. 19944, Gregg et al. 1994), and effects of fire on
their habitat (Hulet 1983; Benson et al. 1991;

Robertson 1991; Fischer 1994; Fischer et al. 19964,
1997; Pyle and Crawford 1996; Connelly et al.
2000b). Because of continued concemn about sage
grouse and their habitats and a significant amount
of new information, the Western States Sage and
Columbian Sharp-tailed Grouse Technical Com-
mittee, under the direction of the Western
Association of Fish and Wildlife Agencies, requested
a revision and expansion of the guidelines original-
ly published by Braun et al. (1977). This paper sum-
marizes the current knowledge of the ecology of
sage grouse and, based on this information, pro-
vides guidelines to manage sage grouse populations
and their habitats.

Population biology

Seasonal movemenis and bome range
Sage grouse display a variety of annual migratory
patterns (Beck 1975, Wallestad 1975, Hulet 1983,
Berry and Eng 1985, Connelly et al 1988, Wakkinen
1990, Fischer 1994). Populations may have: 1) dis-
tinct winter, breeding, and summer areas; 2) distinct
summer areas and integrated winter and breeding
areas; 3) distinct winter areas and integrated breed-
ing and summer areas; or 4) well-integrated season-
al habitats (nonmigratory populations) Seasonal
movements between distinct seasonal ranges may
exceed 75 km (Dalke et al 1963, Connelly et al.
1988), which complicates attempts to define popu-
lations. Thus, Connelly et al. (1988) suggested that
sage grouse populations be defined on a temporal
and geographic basis. Because of differences in sea-
sonal movements among populations (Dalke et al.
1963, Wallestad 1975, Connelly et al. 1988, Wak-
kinen 1990), 3 types of sage grouse populations can

Sage grouse on a nest with poor shrub and herbaceous cover
This nest was unsuccessful. Photo by Jena Hickey.
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Sage grouse on winter range. Note the relatively sparse cover;
without snow, the canopy cover of sagebrush in this area
exceeds 20%

be defined: 1) nonmigratory, grouse do not make
long-distance movements (i.e, >10 km one way)
between or among seasonal ranges; 2) one-stage
migratory, grouse move between 2 distinct season-
al ranges; and 3) 2-stage migratory, grouse move
among 3 distinct seasonal ranges Within a given
geographic area, especially summer range, there
may be birds that belong to more than one of these
types of populations

On an annual basis, migratory sage grouse popu-
lations may occupy areas that exceed 2,700 km?
(Hulet 1983, Leonard et al. 2000) During winter,
Robertson (1991) reported that migratory sage
grouse in southeastern Idaho made mean daily
movements of 752 m and occupied an area >140
km?. For a nonmigratory population in Montana,
‘Wallestad (1975) reported that winter home range
size ranged from 11 to 31 km2. During summer,
migratory sage grouse in Idaho occupied home
ranges of 3 to 7 km? (Connelly and Markham 1983,
Gates 1983).

Despite large annual movements, sage grouse
have high fidelity to seasonal ranges (Keister and
Willis 1986, Fischer et al 1993) Females return to
the same area to nest each year (Fischer et al 1993)
and may nest within 200 m of their previous year’s
nest (Gates 1983, Lyon 2000).

Survival

Wallestad (1975) reported that annual survival
rates for yearling and adult female sage grouse were
35 and 40%, respectively, for poncho-tagged birds.
However, Zablan (1993) reported that survival rates
for banded yearling and adult females in Colorado
were similar and averaged 55%; survival rates for
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yearling and adult males differed, averaging 52 and
38%, respectively In Idaho, annual survival of male
sage grouse ranged from 46 to 54% and female sur-
vival from 68 to 85% (Connelly et al. 1994). Lower
survival rates for males may be related to physio-
logical demands because of sexual dimorphism and
greater predation rates (Swenson 1986).

Reproduction

Bergerud (1988) suggested that most female
tetraonids nest as yearlings. Although essentially all
female sage grouse nested in Washington
(Schroeder 1997), Connelly et al. (1993) reported
that in Idaho up to 45% of yearling and 22% of adult
female sage grouse do not nest each year. Gregg
(1991) indicated that, of 119 females monitored
through the breeding season in eastern Oregon, 26
(22%) did not nest However, Coggins (1998)
reported a 99% nest initiation rate for 3 years for
the same population in Oregon. The differences
may be related to improved range condition that
resulted in better nutritional status of pre-laying
hens (Barnett and Crawford 1994)

Estimates of sage grouse nest success throughout
the species’ range vary from 12 to 86% (Trueblood
1954, Gregg 1991, Schroeder et al. 1999) Nest suc-
cess also may vary on an annual basis (Schroeder
1997, Sveum et al. 1998a). Wallestad and Pyrah
(1974) observed greater nest success by adults than
yearlings. However, significant differences in nest
success between age groups have not been report-
ed in other studies (Connelly et al. 1993, Schroeder
1997).

Clutch size of sage grouse is extremely variable
and relatively low compared to other species of
gamebirds (Edminster 1954, Schroeder 1997)
Average clutch size for first nests varies from 6 0 to

&
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Sage grouse nest  Photo by Jena Hickey
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9.5 throughout the species’ range (Sveum 1995,
Schroeder 1997). Greatest and least average clutch
sizes have been reported in Washington (Sveum
1995, Schroeder 1997).

Renesting by sage grouse varies regionally from
<20% (Patterson 1952, Eng 1963, Hulet 1983,
Connelly et al. 1993) to >80% (Schroeder 1997)
Despite regional variation, differences in renesting
rates due to age have not been documented
(Connelly et al. 1993, Schroeder 1997). Because of
variation in nest initiation, success, and renesting
rates, the proportion of females successfully hatch-
ing a brood varies between 15 and 70% (Wallestad
and Pyrah 1974, Gregg et al. 1994). Despite this
variation, sage grouse generally have Jow reproduc-
tive rates and high annual survival compared to
most gallinaceous species (Zablan 1993, Connelly
et al. 1994, Connelly and Braun 1997, Schroeder
1997, Schroeder et al. 1999).

Little information has been published on mortali-
ty of juvenile sage grouse or the level of production
necessary to maintain a stable population. Among
western states, long-term ratios have varied from
1.40 to 2.96 juveniles/hen in the fall; since 1985
these ratios have ranged from 1.21 to 2.19
(Connelly and Braun 1997). Available data suggest
that a ratio >2.25 juveniles/hen in the fall should
result in stable to increasing sage grouse popula-
tions (Connelly and Braun

ing habitat. Although the lek may be an approxi-
mate center of annual ranges for nonmigratory pop-
ulations (Eng and Schladweiler 1972, Wallestad and
Pyrah 1974, Wallestad and Schladweiler 1974), this
may not be the case for migratory populations
(Connelly et al. 1988, Wakkinen et al. 1992). Average
distances between nests and nearest leks vary from
1.1 to 6.2 km, but distance from lek of female cap-
ture to nest may be >20 km (Autenrieth 1981,
Wakkinen et al. 1992, Fischer 1994, Hanf et al. 1994,
Lyon 2000). Nests are placed independent of lek
location (Bradbury et al. 1989, Wakkinen et al.
1992)

Habitats used by pre-laying hens also are part of
the breeding habitat. These areas should provide a
diversity of forbs high in calcium, phosphorus, and
protein; the condition of these areas may greatly
affect nest initiation rate, clutch size, and subse-
quent reproductive success (Barnett and Crawford
1994, Coggins 1998).

Most sage grouse nests occur under sagebrush
(Patterson 1952, Gill 1965, Gray 1967, Wallestad and
Pyrah 1974), but sage grouse will nest under other
plant species (Klebenow 1969, Connelly et al. 1991,
Gregg 1991, Sveum et al. 19984). However, grouse
nesting under sagebrush experience greater nest
success (53%) than those nesting under other plant
species (22%, Connelly et al. 1991).

1997, Edelmann et al. Table 1 Habitat characteristics associated with sage grouse nest sites
1998).
998) Sagebrush Grass
State  Height3(cm) Coverage (%)P Height(cm) Coverage(%)¢ Reference
Habitat Colo. 52 Petersen 1980
requirements Id. 15 4 Klebenow 1969
, . Id 58-79 23-38 Autenrieth 1981
Breidlng hbdbfilizts di Id. 71 22 18 3-10 Wakkinen 1990
Leks, or breeding dis- 19-23 7-9 Connelly et al. 1991
play sites, typically occur 61 22 30 Fischer 1994
in open areas surrounded 4 15-32 15-30 Klott et al. 1993
by sagebrush (Patterson |g. 69 19 34 15 Apa 1998
1952, Gill 1965); these Mont. 40 27 Wallestad 1975
sites include, but are not Oreg. 80 20 Keister and Willis 1986
limited to, landing strips, Oreg. 24 14 9-32 Cregg 1991
old Iakebeds, low sage- Wash. 20 51 Schroeder 1995
brush flats and ridge tops,  Wash 19 32 Sveum et al. 1998a
roads, cropland, and Wyo. 36 Patterson 1952
Wyo. 29 24 15 9 Heath et al. 1997
burned areas (Connelly et
1. 1981, Gates 1985) Wyo. 31 25 18 5 Holloran 1999
al. : " Wyo. 33 26 21 11 Lyon 2000

Sage grouse males appear
to form leks opportunisti-
cally at sites within or
adjacent to potential nest-

3 Mean height of nest bush
b Mean canopy coverage of the sagebrush surrounding the nest
€ Some coverage estimates may include both grasses and forbs.



Mean height of sagebrush most commonly used
by nesting grouse ranges from 29 to 80 cm (Table
1), and nests tend to be under the tallest sagebrush
within a stand (Keister and Willis 1986, Wakkinen
1990, Apa 1998). In general, sage grouse nests are
placed under shrubs having larger canopies and
more ground and lateral cover as well as in stands
with more shrub canopy cover than at random sites
(Wakkinen 1990, Fischer 1994, Heath et al. 1997,
Sveum et al. 1998, Holloran 1999). Sagebrush
cover near the nest site was greater around suc-
cessful nests than unsuccessful nests in Montana
(Wallestad and Pyrah 1974) and Oregon (Gregg
1991). Wallestad and Pyrah (1974) also indicated
that successful nests were in sagebrush stands with
greater average canopy coverage (27%) than those
of unsuccessful nests (20%). Gregg (1991) report-
ed that sage grouse nest success varied by cover
type The greatest nest success occurred in a
mountain big sagebrush (A. . tridentata vaseyana)
cover type where shrubs 40-80 cm in height had
greater canopy cover at the site of successful nests
than at unsuccessful nests (Gregg 1991). These
observations were consistent with the results of an
artificial nest study showing greater coverage of
medium-height shrubs improved success of artifi-
cial nests (DeLong 1993, Delong et al. 1995).

Grass height and cover also are important com-
ponents of sage grouse nest sites (Table 1). Grass
associated with nest sites and with the stand of veg-
etation containing the nest was taller and denser
than grass at random sites (Wakkinen 1990, Gregg
1991, Sveum et al. 1998a). Grass height at nests
under non-sagebrush plants was greater (P<0.01)
than that associated with nests under sagebrush,
further suggesting that grass height is an important
habitat component for nesting sage grouse
(Connelly et al. 1991). Moreover, in Oregon, grass
cover was greater at successful nests than at unsuc-
cessful nests (Gregg 1991). Grass >18 cm in height
occurring in stands of sagebrush 40-80 cm tall
resulted in lesser nest predation rates than in stands
with lesser grass heights (Gregg et al. 1994).
Herbaceous cover associated with nest sites may
provide scent, visual, and physical barriers to poten-
tial predators (DeLong et al. 1995).

Early brood-rearing areas occur in upland sage-
brush habitats relatively close to nest sites, but
movements of individual broods may vary
(Connelly 1982, Gates 1983). Within 2 days of
hatching, one brood moved 3.1 km (Gates 1983).
Early brood-rearing habitats may be relatively open
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Radiotelemetry and a pointing dog are used to capture sage
grouse chicks for a research project in southeastern Idaho

(about 14% canopy cover) stands of sagebrush
(Martin 1970, Wallestad 1971) with >15% canopy
cover of grasses and forbs (Sveum et al. 19980, Lyon
2000). Great plant species richness with abundant
forbs and insects characterize brood areas (Dunn
and Braun 1986, Klott and Lindzey 1990, Drut et al.
1994a, Apa 1998). In Oregon, diets of sage grouse
chicks included 34 genera of forbs and 41 families
of invertebrates (Drut et al. 1994b). Insects, espe-
cially ants (Hymenoptera) and beetles (Coleop-
tera), are an important component of early brood-
rearing habitat (Drut et al. 1994b, Fischer et al.
1996a) Ants and beetles occurred more frequent-
ly (P=0.02) at brood-activity centers compared to
nonbrood sites (Fischer et al. 1996a)

Summer-late brood-rearing babitais

As sagebrush habitats desiccate, grouse usually
move to more mesic sites during June and July (Gill
1965, Klebenow 1969, Savage 1969, Connelly and
Markham 1983, Gates 1983, Connelly et al. 1988,
Fischer et al. 1996b). Sage grouse broods occupy a
variety of habitats during summer, including sage-
brush (Martin 1970), relatively small burned areas
within sagebrush (Pyle and Crawford 1996), wet
meadows (Savage 1969), farmland, and other irri-
gated areas adjacent to sagebrush habitats
(Connelly and Markham 1983, Gates 1983, Connelly
ct al. 1988). Apa (1998) reported that sites used by
grouse broods had twice as much forb cover as
independent sites.

Fall babitats

Sage grouse use a variety of habitats during fall.
Patterson (1952) reported that grouse move from
summer to winter range in October, but during
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mild weather in late fall, some birds may still use
summer range. Similarly, Connelly and Markham
(1983) observed that most sage grouse had aban-
doned summering areas by the first week of
October. Fall movements to winter range are slow
and meandering and occur from late August to
December (Connelly et al. 1988). Wallestad (1975)
documented a shift in feeding habits from
September, when grouse were consuming a large
amount of forbs, to December, when birds were
feeding only on sagebrush.

Winter babitats

Characteristics of sage grouse winter habitats are
relatively similar throughout most of the species’
range (Table 2). Eng and Schladweiler (1972) and
Wallestad (1975) indicated that most observations
of radiomarked sage grouse during winter in
Montana occurred in sagebrush habitats with >20%
canopy cover. However, Robertson (1991) indicat-
ed that sage grouse used sagebrush habitats that
had average canopy coverage of 15% and average
height of 46 cm during 3 winters in southeastern
Idaho. In Idaho, sage grouse selected areas with
greater canopy cover of Wyoming big sagebrush (4.
t. wyomingensis) in stands containing taller shrubs
when compared to random sites (Robertson 1991).

Table 2. Characteristics of sagebrush at sage grouse winter-use
sites.

Canopy
State  Coverage? (%) Height? (cm) Reference
Colo. 24-36b4  Beck 1977
Colo. 20-30¢d  Beck 1977
Colo. 43b 34b Schoenberg 1982
Colo. 37¢ 26¢ Schoenberg 1982
Colo. 30-38de 41-549¢  Hupp 1987
Id 38¢ 56¢ Autenrieth 1981
id. 26b 29b Connelly 1982
Id. 25¢ 26¢ Connelly 1982
Id 15 46 Robertson 1991
Mont 27 25 Eng and Schladweiler

1972

Mont.  >20 Wallestad 1975
Oreg. 12-174 Hanf et al. 1994

3 Mean canopy coverage or height of sagebrush above snow.

b Males

¢ Females

d Ranges are given when data were provided for more than
one year or area.

€ No snow present when measurements were made or total
height of plant was measured.

In Colorado, sage grouse may be restricted to <10%
of the sagebrush habitat because of variation in
topography and snow depth (Beck 1977, Hupp and
Braun 1989). Such restricted areas of use may not
occur throughout the species’ range because in
southeastern Idaho, severe winter weather did not
result in the grouse population greatly reducing its
seasonal range (Robertson 1991).

During winter, sage grouse feed almost excly-
sively on leaves of sagebrush (Patterson 1952,
Wallestad et al 1975). Although big sagebrush dom-
inates the diet in most portions of the range
(Patterson 1952; Wallested et al. 1975; Remington
and Braun 1985;Welch et al. 1988, 1991), low sage-
brush (A. arbuscula), black sagebrush (4. nova,
Dalke et al. 1963, Beck 1977), fringed sagebrush (4.
Jrigida, Wallestad et al. 1975), and silver sagebrush
(A. cana, Aldridge 1998) are consumed in many
areas depending on availability. Sage grouse in
some areas apparently prefer Wyoming big sage-
brush (Remington and Braun 1985, Myers 1992)
and in other areas mountain big sagebrush (Welch
et al. 1988, 1991). Some of the differences in selec-
tion may be due to preferences for greater levels of
protein and the amount of volatile oils (Remington
and Braun 1985, Welch et al. 1988).

Effects of habitat alteration

Range management treatments

Breeding habitat. Until the early 1980s, herbi-
cide treatment (primarily with 2,4-D) was the most
common method to reduce sagebrush on large
tracts of rangeland (Braun 1987). Klebenow 19703
reported cessation of nesting in newly sprayed
areas with <5% live sagebrush canopy cover.
Nesting also was nearly nonexistent in older
sprayed areas containing about 5% live sagebrush
cover (Klebenow 1970). In virtually all document-
ed cases, herbicide application to blocks of sage-
brush rangeland resulted in major declines in sage
grouse breeding populations (Enyeart 1956, Higby
1969, Peterson 1970, Wallestad 1975). Effects of
this treatment on sage grouse populations seemed
more severe if the treated area was subsequently
seeded to crested wheatgrass (Agropyron crista-
tum, Enyeart 1956).

Using fire to reduce sagebrush has become more
common since most uses of 2,4-D on public lands
were prohibited (Braun 1987). Klebenow (1972)
and Sime (1991) suggested that fire may benefit
sage grouse populations. Neither Gates (1983),



Martin (1990), nor Bensen et al. (1991) reported
adverse effects of fire on breeding populations of
sage grouse. In contrast, following a 9-year study,
Connelly et al. (1994, 20009) indicated that pre-
scribed burning of Wyoming big sagebrush during
a drought period resulted in a large decline (>80%)
of a sage grouse breeding population in southeast-
ern Idaho. Additionally, Hulet (1983) documented
loss of leks from fire and Nelle et al. (2000) report-
ed that burning mountain big sagebrush stands had
long-term negative impacts on sage grouse nesting
and brood-rearing habitats. Canopy cover in moun-
tain big sagebrush did not provide appropriate
nesting habitat 14 years after buming (Nelle et al.
2000). The impact of fire on sage grouse popula-
tions using habitats dominated by silver sagebrush
(which may resprout following fire) is unknown.

Cheatgrass (Bromus tectrorum) will often occu-
py sites following disturbance, especially burning
(Valentine 1989). Repeated burning or burning in
late summer favors cheatgrass invasion and may be
a major cause of the expansion of this species
(Vallentine 1989). The ultimate result may be a
loss of the sage grouse population because of long-
term conversion of sagebrush habitat to rangeland
dominated by an annual exotic grass. However, this
situation largely appears confined to the western
portion of the species’ range and does not com-
monly occur in Wyoming (J. Lawson, Wyoming
Department of Game and Fish, personal communi-
cation).

Mechanical methods of sagebrush control have
often been applied to smaller areas than those treat-
ed by herbicides or fire, especially to convert range-
land to cropland However, adverse effects of this
type of treatment on sage grouse breeding popula-
tions also have been documented. In Montana,
Swenson et al. (1987) indicated that the number of
breeding males declined by 73% after 16% of their
study area was plowed

Brood-rearing babitats. Martin (1970) reported
that sage grouse seldom used areas treated with
herbicides to remove sagebrush in southwestern
Montana In Colorado, Rogers (1964) indicated that
an entire population of sage grouse appeared to
emigrate from an area that was subjected to several
years of herbicide application to remove sage-
brush Similarly, Klebenow (1970) reported that
herbicide spraying reduced the brood-carrying
capacity of an area in southeastern Idaho.
However, application of herbicides in early spring
to reduce sagebrush cover may enhance some
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brood-rearing habitats by increasing the amount of
herbaceous plants used for food (Autenrieth 1981)

Fire may improve sage grouse brood-rearing habi-
tat (Klebenow 1972, Gates 1983, Sime 1991), but
until recently, experimental evidence was not avail-
able to support or refute these contentions (Braun
1987). Pyle and Crawford (1996) suggested that
fire may enhance brood-rearing habitat in montane
settings but cautioned that its usefulness requires
further investigation. A 9-year study of the effects of
fire on sage grouse did not support that prescribed
fire, conducted during late summer in a Wyoming
big sagebrush habitat, improved brood-rearing habi-
tat for sage grouse (Connelly et al. 1994, Fischer et
al. 1996a). Prescribed burning of sage grouse habi-
tat did not increase amount of forbs in burned areas
compared to unburned areas (Fischer et al. 1996¢,
Nelle et al. 2000) and resulted in decreased insect
populations in the treated area compared to the
unburned area. Thus, fire may negatively affect sage
grouse brood-rearing habitat rather than improve it
in Wyoming big sagebrush habitats (Connelly and
Braun 1997), but its effect on grouse habitats in
mountain big sagebrush communities requires fur-
ther investigation (Pyle and Crawford 1996, Nelle et
al 2000).

Sage grouse often use agricultural areas for
brood-rearing habitat (Patterson 1952, Wallestad
1975, Gates 1983, Connelly et al. 1988, Blus et al.
1989). Grouse use of these areas may result in mor-
tality because of exposure to insecticides. Blus et
al. (1989) reported die-offs of sage grouse that were
exposed to methamidiphos used in potato fields
and dimethoate used in alfalfa fields. Dimethoate is
used commonly for alfalfa, and 20 of 31 radio-
marked grouse (65%) died following direct expo-
sure to this insecticide (Blus et al. 1989)

Winter babitat. Reduction in sage grouse use of
an area treated by herbicide was proportional to
the severity (i.e., amount of damage to sagebrush)
of the treatment (Pyrah 1972). In sage grouse win-
ter range, strip partial kill, block partial kill, and total
kill of sagebrush were increasingly detrimental to
sage grouse in Montana (Pyrah 1972) and Wyoming
(Higby 1969).

In Idaho, Robertson (1991) reported that a 2,000-
ha prescribed burn that removed 57% of the sage-
brush cover in sage grouse winter habitat minimal-
ly impacted the sage grouse population. Although
sage grouse use of the burned area declined fol-
lowing the fire, grouse adapted to this disturbance
by moving 1 to 10 km outside of the burn to areas
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with greater sagebrush cover (Robertson 1991)
than was available in the burned area.

Land use

Mining-energy development. Effects of mining,
oil, and gas developments on sage grouse popula-
tions are not well known (Braun 1998). These activ-
ities negatively impact grouse habitat and popula-
tions over the short term (Braun 1998), but
research suggests some recovery of populations fol-
lowing initial development and subsequent recla-
mation of the affected sites (Eng et al. 1979, Tate et
al. 1979, Braun 1986). In Colorado, sage grouse
were displaced by oil development and coalmining
activities, but numbers returned to pre-disturbance
levels once the activities ceased (Braun 1987,
Remington and Braun 1991). At least 6 leks in
Alberta were disturbed by energy development and
4 were abandoned (Aldridge 1998) In Wyoming,
female sage grouse captured on leks disturbed by
natural gas development had lower nest-initiation
rates, longer movements to nest sites, and different
nesting habitats than hens captured on undisturbed
leks (Lyon 2000). Sage grouse may repopulate an
area following energy development but may not
attain population levels that occurred prior to
development (Braun 1998). Thus, short-term and
long-term habitat loss appears to result from ener-
gy development and mining (Braun 1998).

Grazing. Domestic livestock have grazed over
most areas used by sage grouse and this use is gen-
erally repetitive with annual or biennial grazing
periods of varying timing and length (Braun 1998).
Grazing patterns and use of habitats are often
dependent on weather conditions (Valentine
1990). Historic and scientific evidence indicates
that livestock grazing did not increase the distribu-
tion of sagebrush (Peterson 1995) but markedly
reduced the herbaceous understory over relatively
large areas and increased sagebrush density in
some areas (Vale 1975, Tisdale and Hironaka 1981).
Within the intermountain region, some vegetation
changes from livestock grazing likely occurred
because sagebrush steppe in this area did not
evolve with intensive grazing by wild herbivores, as
did the grassland prairies of central North America
(Mack and Thompson 1982). Grazing by wild ungu-
lates may reduce sagebrush cover (McArthur et al.
1988, Peterson 1995), and livestock grazing may
result in high trampling mortality of sagebrush
scedlings (Owens and Norton 1992). In Wyoming
big sagebrush habitats, resting areas from livestock

grazing may improve understory production as
well as decrease sagebrush cover (Wambolt and
Payne 1986).

There is little direct experimental evidence link-
ing grazing practices to sage grouse population lev-
els (Braun 1987, Connelly and Braun 1997).
However, grass height and cover affect sage grouse
nest site selection and success (Wakkinen 1990,
Gregg 1991, Gregg et al. 1994, Delong et al. 1995,
Sveum et al. 19984). Thus, indirect evidence sug-
gests grazing by livestock or wild herbivores that
significantly reduces the herbaceous understory in
breeding habitat may have negative impacts on
sage grouse populations (Braun 1987, Dobkin
1995).

Miscellaneous activities. Construction of roads,
powerlines, fences, reservoirs, ranches, farms, and
housing developments has resulted in sage grouse
habitat loss and fragmentation (Braun 1998).
Between 1962 and 1997, >51,000 km of fence were
constructed on land administered by the Bureau of
Land Management in states supporting sage grouse
populations (T. D. Rich, United States Bureau of
Land Management, personal communication).
Structures such as powerlines and fences pose haz-
ards to sage grouse because they provide addition-
al perch sites for raptors and because sage grouse
may be injured or killed when they fly into these
structures (Call and Maser 1985).

Weather

Prolonged drought during the 1930s and mid-
1980s to early 1990s coincided with declining sage
grouse populations throughout much of the
species’ range (Patterson 1952, Fischer 1994, Hanf
et al 1994). Drought may affect sage grouse popu-
lations by reducing herbaceous cover at nests and
the quantity and quality of food available for hens
and chicks during spring (Hanf et al. 1994, Fischer
et al. 1996a).

Spring weather may influence sage grouse pro-
duction.  Relatively wet springs may result in
increased production (Wallestad 1975, Autenrieth
1981). However, heavy rainfall during egg-laying or
unseasonably cold temperatures with precipitation
during hatching may decrease production
(Wallestad 1975).

There is no evidence that severe winter weather
affects sage grouse populations unless sagebrush
cover has been greatly reduced or eliminated
(Wallestad 1975, Beck 1977, Robertson 1991).

LT



Predation

Over the last 25 years, numerous studies have
used radiotelemetry to address sage grouse survival
and nest success (Wallestad 1975; Hulet 1983;
Gregg 1991; Robertson 1991; Connelly et al. 1993,
1994; Gregg et al. 1994; Schroeder 1997). Only
Gregg (1991) and Gregg et al. (1994) indicated that
predation was limiting sage grouse numbers, and
their research suggested that low nest success from
predation was related to poor nesting habitat. Most
reported nest-success rates are >40%, suggesting
that nest predation is not a widespread problem.
Similarly, high survival rates of adult (Connelly et al.
1993, Zablan 1993) and older (>10 weeks of age)
juvenile sage grouse indicate that population
declines are not generally related to high levels of
predation. Thus, except for an early study in
Oregon (Batterson and Morse 1948), predation has
not been identified as a major limiting factor for
sage grouse (Connelly and Braun 1997).

Constructing ranches, farms, and housing devel-
opments has resulted in the addition of nonnative
predators to sage grouse habitats, including dogs,
cats, and red foxes (Vulpes vulpes; ] W. Connelly,
Idaho Department of Fish and Game, unpubiished
data; B. I. Welch, United States Forest Service, per-
sonal communication) and may be responsible for
increases in abundance of the common raven
(Corvus corax, Sauer et al. 1997). Relatively high
raven populations may decrease sage grouse nest
success (Batterson and Morse 1948, Autenrieth
1981), but rigorous field studies using radioteleme-
try do not support this hypothesis. Current work in
Strawberry Valley, Utah, suggests that red foxes are
taking a relatively high proportion of the popula-
tion (Flinders 1999). This may become a greater
problem if red foxes become well established
throughout sage grouse breeding habitat.

Recommended guidelines

Sage grouse populations occupy relatively large
areas on a year-round basis (Berry and Eng 1985,
Connelly et al. 1988, Wakkinen 1990, Leonard et al.
2000), invariably involving a mix of ownership and
jurisdictions. Thus, state and federal natural
resource agencies and private landowners must
coordinate efforts over at least an entire seasonal
range to successfully implement these guidelines
Based on current knowledge of sage grouse popu-
lation and habitat trends, these guidelines have
been developed to help agencies and landowners
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effectively assess and manage populations, protect
and manage remaining habitats, and restore dam-
aged habitat. Because of gaps in our knowledge
and regional variation in habitat characteristics
(Tisdale and Hironaka 1981), the judgment of local
biologists and quantitative data from population
and habitat monitoring are necessary to implement
the guidelines correctly. Further, we urge agencies
to use an adaptive management approach (Macnab
1983, Gratson et al. 1993), using monitoring and
evaluation to assess the success of implementing
these guidelines to manage sage grouse popula-
tions.

Activities responsible for the loss or degradation
of sagebrush habitats also may be used to restore
these habitats. These activities include prescribed
fire, grazing, herbicides, and mechanical treatments.
Decisions on land treatments using these tools
should be based on quantitative knowledge of veg-
etative conditions over an entire population’s sea-
sonal range. Generally, the treatment selected
should be that which is least disruptive to the veg-
etation community and has the most rapid recovery
time. This selection should not be based solely on
€CoNnomic cost.

Definitions

For the purpose of these guidelines, we define an
occupied lek as a traditional display area in or adja-
cent to sagebrush-dominated habitats that has been
attended by >2 male sage grouse in >2 of the pre-
vious 5 years. We define a breeding population as a
group of birds associated with 1 or more occupied
leks in the same geographic area separated from
other leks by >20 km. This definition is somewhat
arbitrary but generally based on maximum dis-
tances females move to nest.

Population management

1) Before making management decisions, agen-
cies should cooperate to first identify lek locations
and determine whether a population is migratory
or nonmigratory. In the case of migratory popula-
tions, migration routes and seasonal habitats must
be identified to allow for meaningful and correct
management decisions.

2) Breeding populations should be assessed by
either lek counts (census number of males attend-
ing leks) or lek surveys (classify known leks as
active or inactive) each year (Autenrieth et al.
1982). Depending on number of counts each
spring (Jenni and Hartzler 1978, Emmons and Braun
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1984) and weather conditions when the counts
were made, lek counts may not provide an accurate
assessment of sage grouse populations (Beck and
Braun 1980) and the data should be viewed with
caution. Despite these shortcomings, lek counts
provide the best index to breeding population lev-
els and many long-term data sets are available for
trend analysis (Connelly and Braun 1997).

3) Production or recruitment should be moni-
tored by brood counts or wing surveys (Autenrieth
et al. 1982). Brood counts are laborintensive and
usually result in inadequate sample size. Where
adequate samples of wings can be obtained, we rec-
ommend using wing surveys to obtain estimates of
sage grouse nesting success and juvenile:adult hen
(including yearlings) ratios.

4) Routine population monitoring should be
used to assess trends and identify problems for all
hunted and nonhunted populations. Check sta-
tions, wing collections, and questionnaires can be
used to obtain harvest information. Breeding pop-
ulation and production data (above) can be used to
monitor nonhunted populations.

5) The genetic variation of relatively small, isolat-
ed populations should be documented to better
understand threats to these populations and imple-
ment appropriate management actions (Young
1994, Oyler-McCance et al. 1999).

6) Hunting seasons for sage grouse should be
based on careful assessments of population size
and trends. Harvest should not be based on the
observations of Allen (1954:43), who stated, “Our
populations of small animals operate under a 1-year
plan of decimation and replacement; and Nature
habitually maintains a wide margin of overproduc-
tion. She Kkills off a huge surplus of animals whether
we take our harvest or not” To the contrary, sage
grouse tend to have relatively long lives with low
annual turnover (Zablan 1993, Connelly et al. 1994)
and a low reproductive rate (Gregg 1991, Connelly
et al. 1993). Consequently, hunting may be additive
to other causes of mortality for sage grouse
(Johnson and Braun 1999, Connelly et al. 2000a).
However, most populations appear able to sustain
hunting if managed carefully (Connelly et al.
2000a).

7) If populations occur over relatively large geo-
graphic areas and are stable to increasing, seasons
and bag limits can be relatively liberal (2- to 4bird
daily bag limit and a 2- to 5-week season) for hunt-
ing seasons allowing firearms (Braun and Beck
1985).

8) If populations are declining (for 3 or more
consecutive years) or trends are unknown, seasons
and bag limits should be generally conservative (1-
or 2-bird daily bag limit and a 1-to 4-week season)
for hunting seasons allowing firearms, or suspend-
ed (for all types of hunting, including falconry and
Native American subsistence hunting) because of
this species’ population characteristics (Braun
1998, Connelly et al. 2000a).

9) Where populations are hunted, harvest rates
should be 10% or less of the estimated fall popula-
tion to minimize negative effects on the subse-
quent year’s breeding population (Connelly et al.
20004).

10) Populations should not be hunted where <300
birds comprise the breeding population (i.e., <100
males are counted on leks [C. E. Braun, Colorado
Division of Wildlife, unpublished report)).

11) Spring hunting of sage grouse on leks should
be discouraged or, if unavoidable, confined to males
only during the early portion of the breeding sea-
son. Spring hunting is considered an important tra-
dition for some Native American tribes. However,
in Idaho, 80% of the leks hunted during spring in
the early 1990s (n=5) had become inactive by 1994
(Connelly et al. 1994).

12) Viewing sage grouse on leks (and censusing
leks) should be conducted so that disturbance to
birds is minimized or preferably eliminated (Call
and Maser 1986). Agencies should generally not
provide all lek locations to individuals simply inter-
ested in viewing birds. Instead, 1 to 3 lek locations
should be identified as public viewing leks, and if
demand is great enough, agencies should consider
erecting 2-3 seasonal blinds at these leks for public
use. Camping in the center of or on active leks
should be vigorously discouraged.

13) Discourage establishment of red fox and
other nonnative predator populations in sage
grouse habitats.

14) For small, isolated populations and declining
populations, assess the impact of predation on sur-
vival and production. Predator control programs
are expensive and often ineffective. In some cases,
these programs may provide temporary help while
habitat is recovering. Predator management pro-
grams also could be considered in areas where sea-
sonal habitats are in good condition but their
extent has been reduced greatly. However, predator
management should be implemented only if the
available data (e.g., nest success <25%, annual sur-
vival of adult hens <45%) support the action.



General babitat
management

The following guide-
lines pertain to all season-

al habitats used by sage Mesicsites?
grouse: Sagebrush 40-80
Grass—forb  >18¢
1) Monitor habitat con-  Arid sites?
ditions and propose treat- Sagebrush 30-80
ments only if warranted Grabss/forb >18¢
Area

by range condition G.c.,
the area no longer sup-
ports habitat conditions
described in the following
guidelines under habitat
protection) Do not base
land treatments on sched-
ules, targets, or quotas.

2) Use appropriate veg-
etation treatment tech-
niques (e.g., mechanical methods, fire) to remove
junipers and other conifers that have invaded sage
grouse habitat (Commons et al 1999). Whenever
possible, use vegetation control techniques that are
least disruptive to the stand of sagebrush, if this
stand meets the needs of sage grouse (Table 3).

3) Increase the visibility of fences and other
structures occurring within 1 km of seasonal
ranges by flagging or similar means if these struc-
tures appear hazardous to flying grouse (e.g., birds
have been observed hitting or narrowly missing
these structures or grouse remains have been found
next to these structures).

4) Avoid building powerlines and other tall struc-
tures that provide perch sites for raptors within 3
km of seasonal habitats. If these structures must be
built, or presently exist, the lines should be buried
or poles modified to prevent their use as raptor
perch sites.

(Schroeder 1995)

Breeding babitat management

For migratory and nonmigratory populations, lek
attendance, nesting, and early brood rearing occur
in breeding habitats. These habitats are sagebrush-
dominated rangelands with a healthy herbaceous
understory and are critical for survival of sage
grouse populations. Mechanical disturbance, pre-
scribed fire, and herbicides can be used to restore
sage grouse habitats to those conditions identified
as appropriate in the following sections on habitat
protection. Local biologists and range ecologists
should select the appropriate technique on a case-

Breeding
Height(cm) Canopy (%)
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Table 3. Characteristics of sagebrush rangeland needed for productive sage grouse habitat

Winter €

Height (cm) Canopy (%)

Brood-rearing
Height (cm) Canopy (%)

15-25 40-80 10-25 25-35 10-30
»25d variable  >15 N/A N/A
15-25 40-80 10-25 25-35 10-30
>15 variable >15 N/A N/A
>40 >80

3 Mesic and arid sites should be defined on a local basis; annual precipitation, herbaceous
understory, and soils should be considered (Tisdale and Hironaka 1981, Hironaka et al. 1983).

b Percentage of seasonal habitat needed with indicated conditions.
€ Measured as “droop height”; the highest naturally growing portion of the plant.

d Coverage should exceed 15% for perennial grasses and 10% for forbs; values should be
substantially greater if most sagebrush has a growth form that provides little lateral cover

€ Values for height and canopy coverage are for shrubs exposed above snow 1

by-case basis. Generally, fire should not be used in
breeding habitats dominated by Wyoming big sage-
brush if these areas support sage grouse. Fire can
be difficult to control and tends to burn the best
remaining nesting and early brood-rearing habitats
(i.e., those areas with the best remaining understo-
ry), while leaving areas with poor understory.
Further, we recommend against using fire in habi-
tats dominated by xeric mountain big sagebrush (A.
t. xericensis) because annual grasses commonly
invade these habitats and much of the original
habitat has been altered by fire (Bunting et al.
1987).

Although mining and energy development are
common activities throughout the range of sage
grouse, quantitative data on the long-term effects of
these activities on sage grouse are limited.
However, some negative impacts have been docu-
mented (Braun 1998, Lyon 2000). Thus, these activ-
ities should be discouraged in breeding habitats,
but when they are unavoidable, restoration efforts
should follow procedures outlined in these guide-
lines
Habitat protection

1) Manage breeding habitats to support 15-25%
canopy cover of sagebrush, perennial herbaceous
cover averaging >18 cm in height with >15%
canopy cover for grasses and >10% for forbs and a
diversity of forbs (Barnett and Crawford 1994, Drut
et al 1994a, Apa 1998) during spring (Table 3).
Habitats meeting these conditions should have a
high priority for wildfire suppression and should
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not be considered for sagebrush control programs.
Sagebrush and herbaceous cover should provide
overhead and lateral concealment from predators.
If average sagebrush height is >75 cm, herbaceous
cover may need to be substantially greater than 18
cm to provide this protection. There is much vari-
ability among sagebrush-dominated habitats
(Tisdale and Hironaka 1981, Hironaka et al. 1983),
and some Wyoming sagebrush and low sagebrush
breeding habitats may not support 25% herbaceous
cover. In these areas, total herbaceous cover should
be >15 % (Table 3) Further, the herbaceous height
requirement may not be possible in habitats domi-
nated by grasses that are relatively short when
mature. In all of these cases, local biologists and
range ecologists should develop height and cover
requirements that are reasonable and ecologically
defensible. Leks tend to be relatively open, thus
cover on leks should not meet these requirements.

2) For nonmigratory grouse occupying habitats
that are distributed uniformly (i.e., habitats have
the characteristics described in guideline 1 and are
generally distributed around the leks), protect (i.e.,
do not manipulate) sagebrush and herbaceous
understory within 3.2 km of all occupied leks. For
nonmigratory populations, consider leks the center
of year-round activity and use them as focal points
for management efforts (Braun et al. 1977).

3) For nonmigratory populations where sage-
brush is not distributed uniformly (i.e., habitats
have the characteristics described in guideline 1
but distributed irregularly with respect to leks),
protect suitable habitats for <5 km from all occu-
pied leks. Use radiotelemetry, repeated surveys for
grouse use, or habitat mapping to identify nesting
and early brood-rearing habitats.

4) For migratory populations, identify and pro-
tect breeding habitats within 18 km of leks in a
manner similar to that described for nonmigratory
sage grouse. For migratory sage grouse, leks gener-
ally are associated with nesting habitats but migra-
tory birds may move >18 km from leks to nest sites.
Thus, protection of habitat within 3.2 km of leks
may not protect most of the important nesting
areas (Wakkinen et al. 1992, Lyon 2000).

5) In areas of large-scale habitat loss (>40% of
original breeding habijtat), protect all remaining
habitats from additional loss or degradation. If
remaining habitats are degraded, follow guidelines
for habitat restoration listed below.

6) During drought periods (>2 consecutive
years), reduce stocking rates or change manage-
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Sage grouse just leaving a nest in good-condition breeding
habitat in southwestern Idaho. Note the height of grass and
herbaceous cover.

ment practices for livestock, wild horses, and wild
ungulates if cover requirements during the nesting
and brood-rearing periods are not met. Grazing
pressure from domestic livestock and wild ungu-
lates should be managed in a manner that at all
times addresses the possibility of drought.

7) Suppress wildfires in all breeding habitats. In
the event of multiple fires, land management agen-
cies should have all breeding habitats identified and
prioritized for suppression, giving the greatest pri-
ority to those that have become fragmented or
reduced by >40% in the last 30 years.

8) Adjust timing of energy exploration, develop-
ment, and construction activity to minimize distur-
bance of sage grouse breeding activities. Energy-
related facilities should be located >3.2 km from
active leks whenever possible. Human activities
within view of or <0.5 km from leks should be min-
imized during the early morning and late evening
when birds are near or on leks.

Habitat restoration

1) Before initiating vegetation treatments, quanti-
tatively evaluate the area proposed for treatment to
ensure that it does not have sagebrush and herba-
ceous cover suitable for breeding habitat (Table 3).
Treatments should not be undertaken within sage
grouse habitats until the limiting vegetation fac-
tor(s) has been identified, the proposed treatment
is known to provide the desired vegetation
response, and land-use activities can be managed
after treatment to ensure that vegetation objectives
are met.

2) Restore degraded rangelands to a condition
that again provides suitable breeding habitat for
sage grouse by including sagebrush, native forbs



(especially legumes), and native grasses in reseed-
ing efforts (Apa 1998). If native forbs and grasses
are unavailable, use species that are functional
equivalents and provide habitat characteristics sim-
ilar to those of native species.

3) Where the sagebrush overstory is intact but
the understory has been degraded severely and
quality of nesting habitat has declined (Table 3),use
appropriate techniques (e.g., brush beating in
strips or patches and interseed with native grasses
and forbs) that retain some sagebrush but open
shrub canopy to encourage forb and grass growth.

4) Do not use fire in sage grouse habitats prone
to invasion by cheatgrass and other invasive weed
species unless adequate measures are included in
restoration plans to replace the cheatgrass under-
story with perennial species using approved
reseeding strategies. These strategies could inc-
lude, but are not limited to, use of pre-emergent
herbicides (e.g., Oust®, Plateau®) to retard cheat-
grass germination until perennial herbaceous
species become established.

5) When restoring habitats dominated by
Wyoming big sagebrush, regardless of the tech-
niques used (e.g., prescribed fire, herbicides), do
not treat >20% of the breeding habitat (including
areas bumed by wildfire) within a 30-year period
(Bunting et al 1987). The 30-year period repre-
sents the approximate recovery time for a stand of
Wyoming big sagebrush. Additional treatments
should be deferred until the previously treated area
again provides suitable breeding habitat (Table 3).
In some cases, this may take <30 years and in other
cases >30 years. If 2,4-D or similar herbicides are
used, they should be applied in strips such that
their effect on forbs is minimized. Because fire gen-
erally burns the best remaining sage grouse habitats

‘*L" hiae

Nest habitat is measured in Owyhee County, southwestern
Idaho
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This breeding habitat is in poor condition because of a lack of
understory.

(i.e, those with the best understory) and leaves
areas with sparse understory, use fire for habitat
restoration only when it can be convincingly
demonstrated to be in the best interest of sage
grouse.

6) When restoring habitats dominated by moun-
tain big sagebrush, regardless of the techniques
used (e.g., fire, herbicides), treat <20% of the breed-
ing habitat (including areas bumed by wildfire)
within a 20-year period (Bunting et al. 1987). The
20-year period represents the approximate recov-
ery time for a stand of mountain big sagebrush
Additional treatments should be deferred until the
previously treated area again provides suitable
breeding habitat (Table 3). In some cases, this may
take <20 years and in other cases >20 years. If 2 4-
D or similar herbicides are used, they should be
applied in strips such that their effect on forbs is
minimized.

7) All wildfires and prescribed burns should be
evaluated as soon as possible to determine whether
reseeding is necessary to achieve habitat manage-
ment objectives. If needed, reseed with sagebrush,
native bunchgrasses, and forbs whenever possible.

8) Until research unequivocally demonstrates
that using tebuthiuron and similar-acting herbicides
to control sagebrush has no longlasting negative
impacts on sage grouse habitat, use these herbi-
cides only on an experimental basis and over a suf-
ficiently small area that any long-term negative
impacts are negligible. Because these herbicides
have the potential of reducing but not eliminating
sagebrush cover within grouse breeding habitats,
thus stimulating herbaceous development, their use
as sage grouse habitat management tools should be
examined closely.
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John Crawford explains Oregon’s sage grouse research program
to field-trip attendees during a meeting of the Western States
Sage and Columbian sharp-tailed Grouse Technical Committee.

Summer-late brood-rearing babitat
management

Sage grouse may use a variety of habitats, inciud-
ing meadows, farmland, dry lakebeds, sagebrush,
and riparian zones from late June to early
November (Patterson 1952, Wallestad 1975,
Connelly 1982, Hanf et al. 1994). Generally, these
habitats are characterized by relatively moist condi-
tions and many succulent forbs in or adjacent to
sagebrush cover.

Habitat protection

1) Avoid land-use practices that reduce soil mois-
ture effectiveness, increase erosion, cause invasion
of exotic plants, and reduce abundance and diversi-
ty of forbs.

2) Avoid removing sagebrush within 300 m of
sage grouse foraging areas along riparian zones,
meadows, lakebeds, and farmland, unless such
removal is necessary to achieve habitat manage-
ment objectives (e.g., meadow restoration, treat-
ment of conifer encroachment).

3) Discourage use of very toxic organophospho-
rus and carbamate insecticides in sage grouse
brood-rearing habitats. Sage grouse using agricul-
tural areas may be adversely affected by pesticide
applications (Blus et al. 1989). Less toxic agri-
chemicals or biological control may provide suit-
able alternatives in these areas.

4) Avoid developing springs for livestock water,
but if water from a spring will be used in a pipeline
or trough, design the project to maintain free water
and wet meadows at the spring. Capturing water
from springs using pipelines and troughs may
adversely affect wet meadows used by grouse for

foraging.

Habitat restoration

1) Use brush beating or other mechanical treat-
ments in strips 4-8 m wide in areas with relatively
high shrub-canopy cover (>35% total shrub cover)
to improve late brood-rearing habitats Brush beat-
ing can be used to effectively create different age
classes of sagebrush in large areas with little age
diversity.

2) If brush beating is impractical, use fire or her-
bicides to create a mosaic of openings in mountain
big sagebrush and mixed-shrub communities used
as late brood-rearing habitats where total shrub
cover is >35%. Generally, 10-20% canopy cover of
sagebrush and <25% total shrub cover will provide
adequate habitat for sage grouse during summer,

3) Construct water developments for sage grouse
only in or adjacent to known summer-use areas and
provide escape ramps suitable for all avian species
and other small animals. Water developments and
“guzzlers” may improve sage grouse summer habi-
tats (Autenrieth et al. 1982, Hanf et al. 1994).
However, sage grouse used these developments
infrequently in southeastern Idaho because most
were constructed in sage grouse winter and breed-
ing habitat rather than summer range (Connelly
and Doughty 1989).

4) Whenever possible, modify developed springs
and other water sources to restore natural free-
flowing water and wet meadow habitats.

Winter bhabitat management

Sagebrush is the essential component of winter
habitat. Sage grouse select winter-use sites based
on snow depth and topography, and snowfall can
affect the amount and height of sagebrush available
to grouse (Connelly 1982, Hupp and Braun 1989,
Robertson 1991). Thus, on a landscape scale, sage
grouse winter habitats should allow grouse access
to sagebrush under all snow conditions (Table 3).

Habitat protection

1) Maintain sagebrush communities on a land-
scape scale, allowing sage grouse access to sage-
brush stands with canopy cover of 10-30% and
heights of at least 25-35 cm regardless of snow
cover. These areas should be high priority for wild-
fire suppression and sagebrush control should be
avoided.

2) Protect patches of sagebrush within burned
areas from disturbance and manipulation. These
areas may provide the only winter habitat for sage
grouse and their loss could result in the extirpation
of the grouse population. They also are important



seed sources for sagebrush re-establishment in the
burned areas. During fire-suppression activities do
not remove or burn any remaining patches of sage-
brush within the fire perimeter.

3) In areas of large-scale habitat loss (>40% of
original winter habitat), protect all remaining sage-
brush habitats.

Habitat restoration

1) Reseed former winter range with the appro-
priate subspecies of sagebrush and herbaceous
species unless the species are recolonizing the area
in a density that would allow recovery (Table 3)
within 15 years.

2) Discourage prescribed burns >50 ha, and do
not burn >20% of an area used by sage grouse dut-
ing winter within any 20-30-year interval (depend-
ing on estimated recovery time for the sagebrush
habitat).

Conservation strategies

We recommend that each state and province
develop and implement conservation plans for sage
grouse. These plans should use local working
groups comprised of representatives of all interest-
ed agencies, organizations, and individuals to iden-
tify and solve regional issues (Anonymous 1997).
Within the context of these plans, natural resource
agencies should cooperate to document the
amount and condition of sagebrush rangeland
remaining in the state or province. Local and
regional plans should summarize common prob-
lems to conserve sage grouse and general condi-
tions (Table 3) needed to maintain healthy sage
grouse populations. Local differences in conditions
that affect sage grouse populations may occur and
should be considered in conservation plans.
Natural resource agencies should identify remain-
ing breeding and winter ranges in Wyoming big
sagebrush habitats and establish these areas as high
priority for wildfire suppression. Prescribed burn-
ing in habitats that are in good ecological condition
should be avoided. Protection and restoration of
sage grouse habitats also will likely benefit many
other sagebrush obligate species (Saab and Rich
1997) and enhance efforts to conserve and restore
sagebrush steppe.

Although translocating sage grouse to historical
range has been done on numerous occasions, few
attempts have been successful (Musil et al 1993,
Reese and Connelly 1997). Thus, we agree with
Reese and Connelly (1997) that translocation

Sage grouse management ¢ Connelly et al.
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efforts should be viewed as only experimental at
this time and not as a viable management strategy.

More information is needed on characteristics of
healthy sagebrush ecosystems and the relationship
of grazing to sage grouse production. Field experi-
ments should be implemented to evaluate the rela-
tionship of grazing pressure (i.e., disturbance and
removal of herbaceous cover) to sage grouse nest
success and juvenile survival (Connelly and Braun
1997). The overall quality of existing sage grouse
habitat will become increasingly important as
quantity of these habitats decrease. Sage grouse
populations appear relatively secure in some por-
tions of their range and at risk in other portions.
However, populations that have thus far survived
extensive habitat loss may still face extinction
because of a time lag between habitat loss and ulti-
mate population collapse (Cowlishaw 1999).
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N ON DEPARTMENT OF THE ARMY oL 67

\_ LOS ANGELES DISTRICT, CORPS OF ENGINEERS
L ¥ P.O. BOX 632711
] ] LOS ANGELES, CALIFORNIA 90053-2325

g FeLTo January 11, 2013

ATTENTION OF

PSP L T,

Office of
District Counsel

Pamela N. Epstein

Adams, Broadwell, Joseph & Cardozo
601 Gateway Blvd., Suite 1000

South San Francisco, CA 94080-7037

RE: Casa Diablo IV Geothermal Development Project
Dear Ms. Epstein,

This letter concerns your Freedom of Information Act (FOIA) request dated December
12, 2012. Your request, assigned number FA-13-0038, is enclosed. Please use this reference
number in any further correspondence regarding this request.

In your letter, you requested documents related to the above-referenced project. After an
extensive search, no records have been found. Your FOIA request will be administratively
closed; no further action is required. If you have any questions, please contact Julie Witt at (213)
452-3947 or by email at julie.m.witt@usace.army.mil.

Sincerely,

)
!

Mﬁ(;’f”" Zfﬁ’f‘.‘/ ~
Oié fl%urkeS Large
- Assistant District Counsel

Fnclosure
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DEPARTMENT OF THE ARMY
U.S. ARMY ENGINEER DISTRICT, SACRAMENTO
CORPS OF ENGINEERS
1325 J STREET
SACRAMENTO, CALIFORNIA 95814-2922

January 4, 2013
Office of Counsel

SUBJECT: Freedom of Information Act Request No. FA-13-0050; Documents related to Casa Diablo

IV Geothermal Development Project (CACA 11667)
RECEIVED

OFFICE OF COUNSEL

Ms. Pamela N. Epstein

Adams, Broadwell, Joseph and Cardozo JAN 8 2013

601 Gateway Boulevard, Suite 1000

South San Francisco, California 94080-7037 U.S. ARMY CORPS OF ENGINEERE
LOS ANGELES DISTRICT

Dear Ms. Epstein:

_ This office has received your Freedom of Information Act (FOIA) request for documents related
to Casa Diablo IV Geothermal Development Project (CACA 11667). 1have forwarded your request to
the Los Angeles District for a direct reply. Any further inquiries should be addressed to:

Mr. Burke Large

Los Angeles District

Office of Counsel (CESPL-OC)
915 Wilshire Boulevard, Suite 1535
Los Angeles, California 90017

Mr. Large may also be reached by telephone at (213) 452-3954

Andrea L. Vaiasicca
Assistant Freedom of Information Act Officer

CC:

CESPL (Large)
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ADAMS BROADWELL JOSEPH & CARDOZO

A PROFESSIONAL CORPORATION

DANIE! L CARDOZO SACRAMENTO OFFICE
THOMAS A ENSLOW ATTORNEYS AT LAW

PAMELA N EPSTEIN 520 CAPITOL MALL, SUITE 350
TANYA A GULESSERIAN 601 GATEWAY BOULEVARD, SUITE 1000 SACRAMENTO, CA 95814-4721

MARC D JOSEPH SOUTH SAN FRANCISCO, CA 94080-7037 TEL (916) 444-5201
ELIZABETH KLEBANER FAX (916) 444-6209

RACHAEL E KOSS

JAMIE L MAULDIN TEL (650) 589-1660

ROBYN C PURCHIA FAX (650) 589-5062

ELLEN L TRESCOTT pepslein@adamsbroadwell com

OF COUNSEL
THOMAS R ADAMS
ANN BROADWELL December 12, 2012 T .
= Received

VIA UNITED STATES MAIL

U.S. Army Corps of Engineers Office of Counsel

Sacramento Office
1325 J Street, Sacramento, CA 95814-2922

ATTN: FOIA Officer

Re:
velo

Dear FOIA Officer:

Pursuant to the Freedom of Information Act, 5 U.S.C. § 552, we are writing
on behalf of California Unions for Reliable Energy to request copies of all file
materials in the possession of the United States Environmental Protection Agency
related to the Casa Diablo IV Geothermal Development Project (the “Project”)
proposed by ORNI 50 LLC in Mono County, California. The Project proposes to
construct a new 33-megawatt (“MW”) geothermal power plant on the existing MPLP
geothermal leases near the intersection of California State Route 203 and U.S.
Highway 395 approximately 2.5 miles east of the town of Mammoth Lakes. Our
request includes but is not limited to:

1. Any and all application and file materials for the Project;

Any and all correspondence, air quality analyses and/or modeling, memos,
notes, other analyses, electronic mail messages, files, charts, and/or any other
documents by, to or from the U.S. Army Corps of Engineers or any other
private or governmental entity or individual referring or relating to the

Project.

2

i

CURE is a coalition of labor unions who encourage sustainable development
of California’s energy and natural resources. Since its founding in 1997, CURE has
been equally committed to building a strong economy and a healthier environment.
CURE provides California with reliable energy and power plant jobs while
2632-016¢v

.:"1 printed on recycled paper
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protecting the state's air, land and water from pollution.? CURE advocates for the
sustainable development of power facilities by sponsoring and disseminating legal
and scientific analyses in connection with the environmental impacts of proposed
power facilities for the purpose of local, state and federal agency environmental
review of proposed projects. As such, CURE’s advocacy helps inform the
government’s environmental review process and increase public awareness of the
environmental consequences of proposed development projects.

CURE has a direct interest in enforcing environmental laws to minimize the
adverse impacts of projects that would otherwise degrade the environment.
Environmental degradation jeopardizes future growth by causing construction
moratoriums, depleting limited air pollutant emissions offsets, consuming limited
fresh water resources, and imposing other stresses on the environmental carrying
capacity of the state. Additionally, union members live and work in the
communities and regions that suffer the impacts of projects that are detrimental to
human health and the environment. CURE’s members also recreate on public land
and have an interest in ensuring the multiple uses of those lands.

CURE belongs to the “other” category of document requestors. (See 43 C.F.R.
§ 2.17(a); see Institute for Wildlife Protection v. U.S. Fish and Wildlife Service, 290
F.Supp.2d 1226, 1232 (D. Or. 2003.)) CURE is a coalition of non-profit entities,
which encourage sustainable development of California’s energy and natural
resources. CURE is interested in the requested information for the purpose of
identifying the Project’s potential environmental consequences in order to inform
CURE’s comments on the Project’s environmental analyses pursuant to state
environmental law. The requested information advances CURE’s interest in
advocating for the sustainable development of power facilities at large, holds no
intrinsic commercial value for CURE, and does not vest CURE or its members with
any competitive advantage as participants in the State’s energy industry. Cf.
Public Citizen Health Research Group v. Food and Drug Administration (1983) 704
F.2d 1280, 1290. Finally, the disclosure of the requested information would likely
significantly increase public understanding of the Project because CURE seeks
information not previously disclosed by Bureau of Land Management.

1 More information regarding CURE, please visit our website,
http://www.sbete.org/cure/default.asp?id=2383&pagetype=subpage.
2632-016¢cv
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We will pay for any reasonable costs associated with fulfilling this request up to
$200. Please contact me at (650) 589-1660 with a cost estimate before copying the
requested materials. Please send the above requested items to:

Pamela N. Epstein

Adams Broadwell Joseph & Cardozo
601 Gateway Boulevard, Suite 1000
South San Francisco, CA 94080

Please call me at 650-589-1660 if you have any questions. Thank you for your
assistance with this matter.

Pamela N. Epstein

PNE:clv

ce: Richard Frank, FOIA Liaison Coordinator (CECC-G), e-mail: foia-
liaison@usace.army.mil

2632-016¢v
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Proceedings World Geothermal Congress 2000
Kyushu - Tohoku, Japan, May 28 - June 10, 2000

GEOTHERMAL DEVELOPMENT AND CHANGES IN SURFICIAL FEATURES:
EXAMPLES FROM THE WESTERN UNITED STATES

Michael L. Sorey’
lus. Geological Survey, 345 Middlefield Road, Menlo Park, California 94025

Key Words: geothermal development, hot springs, impacts,
monitoring

ABSTRACT

Changes in surficial thermal features and land-surface
elevations can accompany development of geothermal
reservoirs. Such changes have been documented to varying
extents at geothermal fields in the Western United States,
including Long Valley caldera, Coso Hot Springs, and
Amadee Hot Springs in California, and Steamboat Springs,
Beowawe, Dixie Valley, and Brady Hot Springs in Nevada
The best-documented cases are for the Casa Diablo area in
Long Valley caldera, California and for Steamboat Springs,
Nevada where hydrologic monitoring programs have
delineated some combination of declines in thermal-water
discharge, increases in fumarolic steam discharge, and
subsidence. At other arcas noted above, similar types of
changes have occurred but existing monitoring programs do
not permit the same level of analysis of cause-and-effect
relationships between such surficial changes and contributing
factors.

1. INTRODUCTION

In most respects, geothermal energy offers considerable
advantages over other forms of electrical and direct-use
energy development in terms of minimizing adverse
environmental effects. However, exploitable geothermal
reservoirs are commonly associated with surficial thermal
features such as hot springs and fumaroles, and some level of
change in such features can be expected to accompany
subsurface pressure changes associated with the production
and injection of reservoir fluids Geothermal reservoir
pressure and temperature declines can also result in
subsidence of the land surface. Perhaps the best-documented
examples are from the Wairakei and Broadlands geothermal
fields in New Zealand (Allis, 1981; Glover et al , 1996).

Most areas of existing or potential geothermal development in
the Western United States include natural thermal features
such as hot springs, geysers, spring-fed thermal pools, and
steam-heated features such as fumaroles and hot pools. The
extent that these features may be impacted by geothermal
development depends on many factors, including both the
properties of the subsurface and the details of the
development (production and injection) scheme. The
hydrologic and mechanical properties of the subsurface are
usually not sufficiently known before development begins to
predict the distribution and magnitude of surficial changes.
Ideally, a hydrologic monitoring program should be in
operation before and during development in order to delineate
changes from both natural and man-made influences. For a
variety of institutional, economic, and engineering reasons,
this ideal is rarely met. Even when monitoring data are
available, it is often difficult to quantify the relative effects of
different factors that can influence surficial conditions, e.g.

705

variations in precipitation and groundwater
pumpage of groundwater aquifers,
(earthquakes and deformation).

recharge,
and crustal unrest

The following list (see Figure 1 for locations) includes areas
for which some degree of documentation exists for changes in
surficial thermal features and land-surface elevations,
followed by references to background information.

o Amadee Hot Springs, California: Land subsidence
(Unpublished consultant’s reports available from Lassen
County Planning Department and California Division of
Oil, Gas, and Geothermal Resources)

» Beowawe, Nevada: Cessation of geyser
(Layman, 1984; Faulder et al., 1997)

e Brady Hot Springs, Nevada: Cessation of hot-spring
discharge and onset of boiling and steam upflow from
shallow aquifers (Garside and Schilling, 1979)

e Coso Hot Springs, California: Increased activity of steam-
heated features (Combs and Rotstein, 1975; Moore and
Austin, 1983)

» Dixie Valley, Nevada: Increased activity of steam-heated
features and subsidence (Benoit, 1997; Bergfeld et al.,
1998)

* Long Valley caldera, California: Increased steam discharge
in the well field, decreased thermal-water discharge at sites
downstream from the well field, and subsidence (Sorey
and Farrar, 1998)

e Steamboat Springs, Nevada: Cessation of geyser discharge
(Sorey and Colvard, 1992)

discharge

In this paper, we describe the hydrologic monitoring program
and the evidence for changes in surficial features associated
with ongoing geothermal development in the Casa Diablo
area of Long Valley caldera. We also compare and contrast
the Long Valley development experience with that at
Steamboat Springs, Nevada, and comment on situations at the
other development areas listed above

2. LONG VALLEY CALDERA, CALIFORNIA
2.1 Geothermal Development

The geothermal system in Long Valley involves upflow from
a source reservoir in the west moat of the caldera and lateral
outflow of thermal water in a generally west to east direction
(Sorey et al, 1991). Reservoir temperatures range from
214°C beneath the west moat, to 170°C at Casa Diablo, and
110°C near Hot Creek gorge in the east moat of the caldera
(Figure 2). Hot springs discharge primarily within Hot Creek
gorge. Geothermal development currently consists of three
binary power plants on a combination of private and public
lands located at Casa Diablo. The plants produce a total of
about 40 MW from wells that tap the shallow, 170°C,
reservoir at depths of ~150 m. Plant MP-1 has been in
continuous operation since 1985; plants MP-2 and PLES-1
began operations in 1991. In this single-phase, closed system,
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cooled geothermal water at ~80°C is reinjected in the well
field at depths of about 600 m. Total flow rate through the
plants is about 900 kg/s.

Inadvertent leaks of isobutane working fluid into the injection
wells at Casa Diablo have provided a useful chemical tracer
within the geothermal system. Isobutane has been detected in
fumaroles at and near Casa Diablo and in the Hot Bubbling
Pool 5 km to the east. Fluorescein tracer tests and isobutane
data indicate that less than 10% of the fluid injected at Casa
Diablo moves into the production zone. Instead, most of it
flows away from the well field within the injection reservoir.
The appearance of isobutane at distant thermal features,
however, indicates a higher degree of connection between
these two zones outside the well field.

2.2 Hydrologic Monitoring Program

The Long Valley area, which includes the resort town of
Mammoth Lakes, has numerous features of geologic,
hydrologic, and recreational significance. Concems over
possible impacts of geothermal and water-resources
developments on surficial thermal features led to
establishment of the Long Valley Hydrologic Advisory
Committee (LVHAC) in 1987. LVHAC membership includes
the U.S. Bureau of Land Management, U.S. Forest Service,
U.S. Geological Survey (USGS), Mono County, California
State Department of Fish and Game, Mammoth Community
Water District, geothermal developers, and various
environmental organizations. As described by Farrar and
Lyster (1990), the purpose of the LVHAC was to implement a
hydrologic monitoring program focused on early detection of
changes in surficial features that could be influenced by
water-resource developments within the caldera. The LVHAC
provides information to permitting agencies on such changes
and recommends mitigation alternatives for specific
development projects. The committee is advisory and as such
its recommendations do not create legal obligations. The
USGS, as a non-voting member of the LVHAC, is responsible
for collecting and compiling hydrologic monitoring data, and
has on occasion been requested to prepare interpretive reports
based on these data.

In addition to the hydrologic monitoring program conducted
by the USGS, each resource developer is required to monitor
conditions in and around their well fields Thermal and
nonthermal subcommittees of the LVHAC meet with specific
developers to discuss both public and proprietary monitoring
and development data and interpretive analyses of such
information. Findings and/or recommendations are conveyed
to the LVHAC. Experience has shown that this full and open
disclosure and discussion of public and proprietary
monitoring data has alJlowed a more complete understanding
of changes accompanying development and promoted an
attitude of trust that has helped to avoid litigation. One
example of this process is the planning and completion of a
numerical model of the response of the geothermal field to
development. The modeling was funded by the developer and
carried out by one of its consultants, but input and review
were sought from members of the therrnal subcommittee.

The LVHAC monitoring program includes thermal springs
east of Casa Diablo (Figure 2), streamflow measurement sites
along Mammoth and Hot Creek, and both thermal and
nonthermal wells (e.g. CH10B, and M-14, respectively).

706

Comment Letter 19

Areas of environmental concemn include thermal springs at the
Hot Creek Fish Hatchery and in Hot Creek gorge. The
Hatchery springs discharge at a composite temperature near
16°C, considered optimum for trout-rearing operations.
These springs contain a small (~5%) component of thermal
water. Springs in Hot Creek gorge discharge at temperatures
up to boiling (93°C), and provide a popular environment for
bathing in heated creek water.

2.3 Changes in Surficial Features

Geothermal development at Casa Diablo has resulted in
declines in reservoir pressure and temperature over the 1985-
1998 period. As exemplified by data from observation well
65-32 on the edge of the well field (Figure 3), a cumulative
pressure change of 0.1 Mpa between 1985 and 1990 was
followed by an additional drop of 0.25 Mpa during 1991 in
response to increased production and deepening of injection
wells.  Between 1991 and 1999, reservoir pressures have
declined by about 0.1 Mpa, for a total decline of 0.45 Mpa
(4.5 bars). The reduction in reservoir temperature amounts to
10-15°C, compared with localized reductions of ~80°C in the
deeper injection zome. Boiling conditions in the heated
groundwater system above the production reservoir have
resulted in significant steam occurrences at and near the land
surface, including fumaroles occupying former hot-spring
vents, steam collecting beneath building foundations, and
steam flowing upward through the roots of trees.

Data from the USGS monitoring program outside the Casa
Diablo area (Sorey and Farrar, 1998a, b) show cessation of
spring flow at Colton Spring (2 km east of Casa Diablo) and
declines in water level in Hot Bubbling Pool (HBP, 5 km east
of Casa Diabio). The water-level record for thermal well
CW-3 adjacent to HBP correlates with the pressure record
from well 65-32, indicating that the 0.25 Mpa pressure
decline in the well field in 1991 (equivalent to a water-level
drop of 25 m) caused a drop of 1.2 m in water level at this
distance.

At the Hot Creek Fish Hatchery, chemical-flux measurements
show that the thermal-water component in the springs has
declined by some 30-40% since 1990. However,
temperatures in the Hatchery springs have changed mainly in
response to variations in the nonthermal component caused by
seasonal and annual variations in groundwater recharge. The
apparent lack of observable response in spring temperature
accompanying the decline in thermal-water component
suggests a moderating influence of conductive heating from
rocks within and adjacent to the shallow flow zone containing
a mixture of thermal and nonthermal fluids.

Total thermal-water discharge at Hot Creek gorge is
calculated from chemical flux measurements at gaging sites
on Hot Creek upstream and downstream from the thermal
springs. Within a measurement error of ~15%, no decrease in
thermal-water flow has been detected over the 1988-1998§
period and the presence of isobutane has not been detected in
the gorge springs. It appears from this that the current Jevel
of geothermal development has not caused detectible
hydrologic changes beyond distances of about 5 km from the
well field.

Leveling data collected along Highway 395 show subsidences
in the vicinity of Casa Diablo beginning in 1986,



superimposed on a general pattern of uplift that began in 1980
in response to crustal unrest (Sorey and Farrar, 1998; Sorey et
al., 1995). Since 1988, benchmarks at Casa Diablo have
subsided approximately 25 cm relative to benchmarks on the
resurgent dome, which have risen approximately 20 cm. This
perhaps represents a unique situation in that subsidence
induced by geothermal fluid withdrawal has allowed the
actual land surface elevation to remain relatively constant,
while intermittent intrusive activity has cause significant
uplift of the surrounding region.

3. STEAMBOAT SPRINGS, NEVADA
3.1 Geothermal Development

The geothermal system beneath the Steamboat Hills, located
about midway between Reno and Carson City, Nevada, is
currently being developed by two well fields and associated
power plants (Figure 4). To the south, the higher-temperature
Caithness Power Incorporated (CPI) development involves
single-stage steam flash and residual liquid injection To the
north, the lower-temperature Far West Capital (FWC) project
involves production and injection of pressurized single-phase
liquid and binary power plant conversion. Electrical
production totals about 15 MW at the CPI plant and 85-90%
of produced fluids are reinjected north of the production well
field. The generating capacity of the FWC plants totals about
40 MW and 100% of produced fluids are reinjected in wells
adjacent to the production well field.

Between the two development areas is a silica terrace through
which hot springs and geysers discharged until 1987, when
sustained testing of geothermal wells began and water levels
in the spring vents began falling (Sorey and Colvard, 1992;
Collar and Huntley, 1990; Collar, 1990). Analyses of
available hydrologic and geochemical data have led various
authors to conclude that a single, interconnected, geothermal
system exists in the Steamboat Springs area (Sorey and
Colvard, 1992; Mariner and Janik, 1995, and White, 1968).
Hot water flows upward beneath the Steamboat Hills and then
laterally toward the north and northeast. In addition to the
main terrace described above, the ultimate point of discharge
of thermal water under pre-development conditions was
Steamboat Creck.

3.2 Hydrologic Monitoring Program

Regulation and monitoring activities at Steamboat have
tended to be more complex and difficult to pursue than at
Long Valley. Although there are multiple regulatory
jurisdictions involved at each area, the absence of an entity
such as the LVHAC at Steamboat has made it more difficult
to conduct adequate monitoring and to provide for interpretive
studies of changes associated with development. This
situation still exists today, in spite of the fact that part of the
silica terrace and adjacent areas to the west were designated
an Area of Critical Environmental Concern by the Bureau of
Land Management (Sorey and Colvard, 1992)

Each developer has been responsible for monitoring
conditions in and around their well field. A set of wells drilled
for testing and monitoring exists in the FWC well field; in the
CPI well field wells drilled for stratigraphic information are
monitored. A network of wells drilled into the nonthermal
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groundwater systern surrounding the Steamboat Hills is
included in the monitoring program carried out by FWC.

3.3 Changes in Surficial Features

Data on pressure changes in the developed well fields are
either not publicly available or are difficult to interpret.
Pressures declines in both fields appear to be minimal (~0.05
Mpa, or 0.5 bars) This indicates high reservoir transmissivity
and pressure support from injection wells. Indeed, tracer tests
at the FWC show that most of the injected water remains
within the well field (Rose et al., 1999). This is in contrast to
the situation at Long Valley described above.

By the time monitoring programs began in earnest in 1986,
the geysers and springs were in decline and by 1987, liquid
discharge on the main terrace had stopped. Monitoring of
water levels in some spring vents continued through 1989,
when water levels in the silica-lined spring conduits fell
beyond the reach of measuring equipment. Two
measurements were also made in 1989-1990 of thermal-water
discharge in Steamboat Creek, using chloride flux techniques,
for comparison with similar estimates made in the 1950-1960
period (Sorey and Colvard, 1992). These data suggest
declines in total discharge of about 40%.

The analysis by Sorey and Colvard (1992) concluded that
declines in hot-spring activity and thermal-water discharge at
Steamboat Springs resulted from a combination of (1)
successive years of below-normal precipitation and
groundwater recharge, (2) groundwater pumpage in the South
Truckee Meadows (north of the Steamboat Hills), and (3)
geothermal fluid production. It was not possible at that time
to adequately determine the relative impacts of each factor.
However, precipitation has returned to normal or above-
normal levels since 1994 and monitoring records show that
groundwater levels have risen significantly since that time and
are now at nearly the same levels as in the late 1980's.
Although no recent measurements have been attempted of
water levels in the spring vents on the main terrace, there is
no evidence of any renewed spring flow.

4. OTHER AREAS OF GEOTHERMAL
DEVELOPMENT

The scale and type of geothermal development at other noted
areas in the Western United States vary widely, ranging from
a small binary-electric power plant supplied by two
production wells and no injection wells at Amadee Hot
Springs in northeastern California to the ~250 Mwe steam-
flash power plants at Coso Hot Springs in eastern California
(Figure 1). In all but one case, all or most of the development
area and surficial thermal features are privately owned The
exception is the Coso Hot springs area south of Long Valley
in eastern California, where most of the land under
development is part of the federally operated China Lake
Naval Weapons Center Thermal features at Coso Hot
Springs, located adjacent to the well field, are traditionally
utilized by local Native Americans Environmental
agreements between the Navy, the U.S. Bureau of Land
Management, and Native American organizations call for
mitigation in the event that geothermal development causes
changes that negatively effect future use for religious and
ceremonial purposes (Bureau of Land Management, 1980).
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In cases where geothermal reservoirs and associated surficial
thermal features are on privately owned land, regulations
governing geothermal development are usually specified by
state or county agencies, rather than federal agencies.
Monitoring programs may not include observations of thermal
features, so that information about changes in thermal features
or land elevations is usually anecdotal or unpublished and
often not sufficiently detailed to provide adequate
documentation of cause-and-effect relations. Even when
thermal features are on public lands, hydrologic monitoring
may be deemed unnecessary where expected changes in
thermal features or land-surface elevations are judged a-priori
to be either mitigatable or insignificant.

A common aspect of changes induced by development of hot-
water reservoirs is the reduction of liquid discharge in springs
and geysers and the increase in steam discharge in fumaroles
and other steam-heated features. Available information
indicates that such changes have occurred at Long Valley,
Steamboat, Beowawe, Amadee Hot Springs, and Brady Hot
Springs, while at Coso Hot Springs and Dixie Valley naturally
occurring steam discharge has increased during development.
At Amadee Hot Springs, Brady Hot Springs, Dixie Valley,
and Long Valley, reductions in reservoir pressure have also
induced significant levels of land subsidence and ground
cracking. As pointed out previously, documentation of such
changes and determinations of the influence of various factors
on the thermal features is adequate only for Long Valley. At
Beowawe and Steamboat Springs, reductions and cessation of
geyser activity accompanied the pre-development testing of
production wells in the 1970's, at a time when monitoring
efforts were inadequate. Some of the previously cited
references contain information on thermal features at the
“other” areas of geothermal development discussed in this
section; additional pertinent references are listed below:

e Beowawe: Zoback (1979); White (1998); Layman (1984);
Olmsted and Rush (1987)

e Brady Hot Springs: Ettinger and Brugman (1992): Harrill
(1970), Osterling (1969); Olmsted et al. (1975)

e Coso Hot Springs: Monahan and Condon (1991a,b);
Erskine and Lofgren (1989); Fournier et al. (1980); Fournier
and Thompson (1982)

¢ Dixie Valley: Williams et al. (1997); Waibel (1987)

5. CONCLUSIONS

Changes in surficial thermal features and land elevations
accompanying geothermal development should be viewed as
the rule, rather than the exception. This follows from the
nature of geothermal reservoirs within flow systems that
commonly include discharge of fluids at the land surface. In
the absence of fluid injection in locations proximal to such
discharge areas, reductions in reservoir pressure will cause
some degree of reduction in fluid upflow feeding the thermal
features. Natural geyser activity should be expected to be
most sensitive to such changes because of the unique
combination of processes and characteristics typically
required for geyser discharge. Where hot fluids occur at
relatively shallow depths, either within a developed reservoir
or in the overlying groundwater system, pressure reduction
can also induce boiling conditions that result in increases in
steam discharge at the land surface.
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Factors other than pressure reductions in geothermal
reservoirs can influence the temperature and flow rate of
surficial thermal features. Information gained from hydrologic
monitoring in and around the developed well fields, both
during and prior to the development period, can allow
quantification of the timing and magnitude of cause-and-
effect relations between various factors that affect surficial
thermal discharge and guide attempts to mitigate any adverse
impacts caused by development.
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Figure 1. Locations of some geothermal fields where development has been associated with changes in thermal features and/or land
subsidence.

Figure 2. Map of Long Valley caldera showing various geologic and cultural features, and key sites in the hydrologic monitoring program
directed by the Long Valley Hydrologic Advisory Committee.
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Figure 3. Pressure history in observation well 65-32, located on the edge of the geothermal well field at Casa Diablo, and periods of operation
of three geothermal power plants.
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Figure 4. Map of the Steamboat Hills and surrounding region showing approximate wellfield areas for the Caithness Power, Incorporated
(CPI) and Far West Capital (FWC) geothermal developments, locations of most of the production and injection wells, some of the vents on
the main silica terrace that formerly included active hot springs and geysers, and the outline of the Area of Critical Environmental Concern
(ACEC) designated by the Bureau of Land Management.
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LIST OF DATA

GROUND-WATER LEVELS

Daily Mean Water Levels

Hydrograph for well CH-10B.
Hydrograph for well LV-19.

FISH HATCHERY DATA — 1988 through 2011

Measured Values for sites FHAB, FHCD, FH23

Discharge — Daily mean values
Water temperature — Daily mean values

Calculated Values

Thermal water discharge estimate — AB and CD
Thermal water as percent — AB and CD
Total and thermal water discharge -- AB and CD combined

HOT CREEK DATA

Hot Creek flume daily mean discharge 1983 through 2011
Graph of estimated thermal water discharge 1988 through 2011

PRECIPITATION

Precipitation measured at Mammoth Ranger Station 1982 through 2011

Precipitation by months

Cover Photo: Well 12-25 during drilling, August 25, 2011.
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Page 1 of 2
Page 1 of 2
Form 9-1366 U.S. Department of the Interior ~ Customer#: 6000000950
(Oct. 2009) U.S. Geological Survey  Awsment® ooy
Joint Funding Agreement Project #:
TIN#: 95-8005661
Pt Wives T INo
FOR

WATER RESOURCES INVESTIGATIONS

THIS AGREEMENT is entered into as of the 1st day of November, 2011, by the U.S. GEOLOGICAL
SURVEY, UNITED STATES DEPARTMENT OF THE INTERIOR, party of the first part, and the MONO
COUNTY ECONOMIC DEVELOPMENT DEPARTMENT, party of the second part.

1. The parties hereto agree that subject to availability of appropriations and in accordance with their
respective authorities there shall be maintained in cooperation for the cooperative water resources
investigations in the Mono County Economic Development Department area, herein called the program.
The USGS legal authority is 43 USC 36C; 43 USC 50; and 43 USC 50b.

2. The following amounts shall be contributed to cover all of the cost of the necessary field and analytical
work directly related to this program. 2(b) includes In-Kind Services in the amount of $0.

by the party of the first part during the period
(a) $0.00 November 1, 2011  to October 31, 2012

by the party of the second part during the period
(b) $73,000.00 November 1, 2011 to October 31, 2012

USGS DUNS IS 1761-38857

(c) Additional or reduced amounts by each party during the above period or succeeding periods as
may be determined by mutual agreement and set forth in an exchange of letters between the
parties.

(d) The performance period may be changed by mutual agreement and set forth in an exchange of
letters between the parties.

3. The costs of this program may be paid by either party in conformity with the laws and regulations
respectively governing each party.

4. The field and analytical work pertaining to this program shall be under the direction of or subject to
periodic review by an authorized representative of the party of the first part.

5. The areas to be included in the program shall be determined by mutual agreement between the parties

hereto or their authorized representatives. The methods employed in the field and office shall be those
adopted by the party of the first part to insure the required standards of accuracy subject to modification
by mutual agreement.
During the course of this program, all field and analytical work of either party pertaining to this program
shall be open to the inspection of the other party, and if the work is not being carried on in a mutuaily
satisfactory manner, either party may terminate this agreement upon 60 days written notice to the other
party.

7. The original records resulting from this program will be deposited in the office of origin of those records.
Upon request, copies of the original records will be provided to the office of the other party.

https://gsvaresa01.er.usgs.gov/Webforms/9-1366R.nsf/c2b886045170c623852571330054c...  11/1/2011



Comment Letter 19

Page 2 of 2
Page 2 of 2
Form 9-1366 U.S. Department of the Interior Customer #: 6000000956
continued U.S. Geological Survey Agreement # 12WSCA19200
Joint Funding Agreement Project #:
TIN #: 95.6005661

8. The maps, records, or reports resuiting from this program shall be made available to the public as
promptly as possible. The maps, records, or reports normally will be published by the party of the first part.
However, the party of the second part reserves the right to publish the results of this program and, if
already published by the party of the first part shall, upon request, be furnished by the party of the first
part, at costs, impressions suitable for purposes of reproduction similar to that for which the original copy
was prepared. The maps, records, or reports published by either party shall contain a statement of the
cooperative relations between the parties.

9. USGS will issue billings utilizing Department of the Interior Bill for Collection (form DI-1040). Billing
documents are to be rendered quarterly. Payments of bills are due within 60 days after the billing date. If
not paid by the due date, interest will be charged at the current Treasury rate for each 30 day period, or
portion thereof, that the payment is delayed beyond the due date. (31 USC 3717; Comptroller General File
B-212222, August 23, 1983).

Name:
Address:

Telephone:
Email:

By.
Name:
Title:

By
Name:
Title:

U.S. Geological Survey
United States
Department of the Interior

USGS Point of Contact

Tammy Seubert

6000 J Street, Placer Hall
Sacramento, CA 95819-6129
(916) 278-3040
tseubsrt@usgs.gov

Signatures
- Datemﬁa}

Director, USGS Caiifornia Water
Science Center

Date

Date

MONO COUNTY ECONOMIC DEVELOPMENT
DEPARTMENT

Customer Point of Contact

Name: Baniel L. Lyster, Director
Address: Post Office Box 2415

Mammoth Lakes, California 93546
Telephone:
Email:

Date_/ '#”/‘Q,

By Date
Name
Title:

By Date
Name:
Title:

https://gsvaresa01.er.usgs.gov/Webforms/9-1366R.nsf/c2b886045170c623852571330054¢c... 11/1/2011
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Title 19

ZONING*

Chapters:
19.00 Introductory Provisions
19.01 Definitions
19.02 Designation of Zoning Districts
1903  General Provisions — AM/mMA L STANDALLS
19.04 R-L District—Rural Living
19.05 A District—Agriculture
19.06 R-M-H District—Rural Mobilehome
19.07 R-R District—Rural Residential
19.08 S-F-R District—Single-Family Residential — /5.2 K- i
19.09 M-F-R District—Multiple-Family Residential
19.10 A-H District—A ffordable Housing
19.11 C-R District—Concentrated Resort
19.12 C-N District—Neighborhood Commercial
19.13 C District—General Commercial
19.15 C-S District—Service Commercial
19.16 I-P District—Industrial Park
19.17 I District—Industrial
19.18 O-A District—Open Area
19.19 P-A District—Public Agency
19.20 PUD District—Planned Unit Development
1921 S-C District—Scenic Combining
19.22 E District—Equestrian Combining
19.23 M-C District—Manufactured Housing Combining
1925 F-P District—Floodplain Combining
19.26 Fire Safe Regulations

*  Editor's Note: The Zoning and Development Code of Mono County was adopled
by Ord. 86-520A and amended by Ords. 86-522, 86-520-E, 87-520-E, 87-520-F and
88-520-F. Certain provisions onginally set out in Ord. 397 as amended by Ords.
73-435, 79-397-R, 79-397-T, 81-397, 81-397-BB, 85-397-SS have been codified as

well.
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19.27
19.28
19.29
19.30
19.31
19.32

19.33
19.34
1935
19.36
19.37
1938
19.39
19.40

19.41
19.42
19.43
19.44
19.45
19.46
19.47
19.50
19.51
19.52
19.53
19.54
19.55
19.56
19.57
19.58
19.59
19.60
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Airport Approach Zoning

Secondary Housing

Parking Requirements

Mobilehome Parks and Recreation Vehicle Parks
Manufactured Housing Subdivision
Conversion of Existing Residential Facilities to
Other Uses

Time-Share Projects

Performance Standards

Signs

Design Review-District

Noticing Requirements

Use Permits

Variances

Uses Permitted Subject to Director Review and
Approval

Amendments

Appeals

Nonconforming Uses

Enforcement

Development Agreements

Specific Plans

A-D District—Airport Development

E-A District—Exclusive Agriculture

R-2 District—Duplex Residential

R-3 District—Multiple-Family Residential

G-P District—General Purpose

MFR, H District—Multifamily Residential, High
CL, M District—Commercial Lodging, Moderate
CL, H District—Commercial Lodging, High
MU District—Mixed Use

NHP District—Natural Habitat Protection

RE District—Resource Extraction

Reclamation
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Chapter 19.00

INTRODUCTORY PROVISIONS

Sections:
19.00.010 Adoption,
19.00.020 Intent.
19.00.030 Authority for regulations.
19.00.040 Purpose.
19.00.050 Consistency.
19.00.060 Interpretation.
19.00.070 Restrictions.
19.00.080 Construction and definition.

19.00.090 Title.

19.00.010 Adoption.
There is an adopted zoning and development code for
the county as provided by law. (Added by Supp. 1, 1991)

19.00.020 Intent.

The zoning and development code is intended to serve
as a basis for all land use regulations adopted by the county.
(Added by Supp. 1. 1991)

19.00.030 Authority for regulations.

The zoning and development code is adopted pursuant
to the following authority:

A, Local Ordinances and Regulaions—California
Constitutions, Article XI, Section 7.

B. Planning and Zoning Law, California Government
Code, Title 7.

C. Mobilehome Parks Act, California Health and Safety
Code, Division 13, Part 2.1.

D. Airport Approaches Zoning Law, Califomia Govemn-
ment Code, Title 5, Division 1, Part 1, Chapter 2, Article
6.5. (Added by Supp. 1, 1991)

19.00.040 Purpose.

A. The purpose of this title is:

1. Toencourage, classify, designate, regulate, restrict
and segregate the highest and best location for, and use
of, buildings, structures, and land for agriculture, housing,
commerce, trade, industry, water conservation or other
purposes in appropriate places;

2. Toregulate and limit the height and sizes of build-
ings and other structures hereafter designated, erected or
altered;

3. To regulate and determine the size of yards and
other open spaces;
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4. Toregulate and limit the density of population; and

5. To divide the unincorporated area of the county
into districts of such number, shape and area as may be
deemed best suited to carry out these regulations and
provide for this enforcement.

B. Furthermore, such regulations are deemed necessary
in order to:

1. Encourage the most appropriate use of land:

2. To conserve and stabilize the value of property:;

3. To provide adequate open spaces for light and air
and to prevent and fight fires;

4, To prevent undue concentration of population;

5. To lessen congestion of streets;

6. To facilitate adequate provisions for community
utilities such as water, sewage, schools and other public
requirements; and

7. To promote the public health, safety and general
welfare. (Added by Supp. 1. 1991)

19.00.050 Consistency.

All of the provisions of the zoning and development
code and all of the provisions of the various area general
plans prepared therefrom, as well as, any land use autho-
rized by the zoning and development code, shall be consis-
tent with the "*Countywide General Plan,” Consistency shall
mean that the various land uses authorized by the zoning
and development code or the various area general plans
are compatible with the goals, policies, implementation
measures, land uses and programs specified in the
“Countywide General Plan.” (Added by Supp. 1, 1991)

19.00.060 Interpretation.

Unless otherwise provided, any ambiguity concerning
the content or application of the zoning and development
code shall be resolved by the planning commission. Further-
more, unless otherwise provided, any ambiguity conceming
the content and application of the various area general plans
shall be resolved by the planning commission. (Added
by Supp. 1, 1991)

19.00.070 - Restrictions.

It is not intended by the zoning and development code
to interfere with or abrogate or annul any easement, cove-
nant or other agreement between parties. Where the zoning
and development code imposes a greater restriction upon
the use of building or land. or upon the height of buildings,
orrequires larger open spaces than are imposed or required
by other ordinances, rules, regulations or by easements,
covenants or agreements, the provisions of the zoning and
development code shall control. (Added by Supp. 1, 1991)

(Mona County Supp. 1)
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19.00.080 Construction and definition.

For the purpose of carrying out the intent of this title,
words, phrases and terms shall be deemed to have the
meaning ascribed to them in Chapter 19,01, In construing
the provisions of this title, specific provisions shall super-
sede general provisions relating to the same subject. (Added
by Supp. 1, 1991)

19.00.090 Title.

The ordinance codified in this title (Chapters 19.00
to 19.46) shall be known as the “Mono County Zoning
and Development Code.” (Added by Supp. 1, 1991)

(Mono County Supp. {)
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Chapter 19.59

RE DISTRICT—RESOURCE EXTRACTION

Sections:

19.59.010 Purpose and intent.

19.59.020 Applicability.

19.59.030 Criteria for applying the RE
district zone.

19.59.040 Uses permitted.

19.59.050 Uses permitted subject to
director review.

19.59.060 Uses permitted subject to use
permit.

19.59.070 Use permit requirements.

19.59.080 Project development—Phasing
requirements.

19.59.090 Amendments.

19.59.100 Development standards.

19.59.110 Reclamation requirements.

19.59.120 Financial assurances.

19.59.130 Inspections.

19.59.140 Administration.

19.59.150 Enforcement.

19.59.010 Purpose and intent.

The intent of the resource extraction (RE) district is
to evaluate and, if appropriate, permit resource extraction
projects in a manner that is consistent with the provisions
of the Mono County general plan, applicable area plans,
and applicable state and federal laws, such as the Surface
Mining and Reclamation Act of 1975 (SMARA). The
resource extraction (RE) district has been established to
protect the environment and allow for the conditional
development of on-site resources, including but not limit-
ed to, mineral resources, geothermal resources, wind and

- solar energy resources, hydropower resources and timber
resources. (Ord. 94-02 § 2 (part), 1994)

19.59.020 Applicability.

The resource extraction (RE) district may be applied
only to areas with existing or proposed resource develop-
ment activities. The establishment of resource extraction
(RE) districts is also intended to encourage and facilitate
public awareness concerning the potential for resource
and energy-related extraction activities in arcas where
significant resource deposits or energy-related resources
have been identified.

In compliance with general plan policies, mining
operations, geothermal operations, smail-scale hydroelec-
tric generation facilities, wind and solar energy generation
facilities and similar resource extraction activities may be

(Mono County Supp. 6)
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permitted only i ent
and zoned reso all
resource development projects shall comply with the
provisions of this chapter. (Ord. 94-02 § 2 (part), 1994)
19.59.030 Criteria for applying the RE district
zone.

In applying the RE district zone to a specific site, one
or more of the following criteria must be demonstrated
to the satisfaction of the county:

A. An active resource development project currently
exists on the subject lands.

B. The project qualifies under the “vesting” provi-
sions as specified in the California Surface Mining and
Reclamation Act (SMARA).

C. It has been reasonably determined to the satisfac-
tion of the county that potentially significant resources
exist on the lands under consideration. This determination
may be based on reports filed by a registered professional
acceptable to the county, and funded by the applicant, or
in the case of surface mining operations, on mineral land
classification reports filed in conjunction with SMARA.

D. In areas with conflicting resource values, it has
been reasonably determined to the satisfaction of the
county that the proposed resource development activity,
and therefore the proposed RE district, is the highest and
best use of the land, and is in full compliance with the
general plan, (Ord. 94-02 § 2 (part), 1994)

19.59.040 Uses permitted.

The following uses are permitted within the RE dis-
trict, plus such other uses as the planning commission
finds to be similar and not more obnoxious or detrimental
to the public health, safety and welfare:

A. Geological, geochemical or geophysical mapping,
surface sampling by hand of outcrops and soil, and activi-
ties which do not involve extensive excavation,
devegetation, or other potentially significant environmen-
tal effects;

B. Such other uses as the director may determine to
be of an infrequent nature and which involve only minor
surface disturbances;

C. Residential uses are limited to caretaker units or
on-call employee housing associated with on-site resource
development projects; such residential units shall be re-
moved during the final reclamation process. Residential
subdivisions or other types of permanent residential
development are not allowed;

D. Agricultural uses that are compatible with the
resource extraction activity, (Ord. 94-02 § 2 (part), 1994)
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19.59.050 Uses permitted subject to director
review.

The following uses may be permitted subject to review
and approval by the director in conformance with the
director review process:

A. Excavations or grading conducted for farming or
on-site construction for the purpose of restoring land
following a flood or natural disaster;

B. Resource development activities involving the
prospecting for, or extraction of, minerals for commercial
purposes and the removal of overburden in total amounts
of less than one thousand cubic yards in any one parcel
of one acre or less;

C. Resource development activities that do not in-
volve either the removal of more than one thousand cubic
yards of minerals, ore or overburden; or involve more
than one acre in any one parcel;

D. Surface mining operations that are required by
federal law in order to protect a mining claim, if such
operations are conducted solely for this purpose and in
compliance with applicable federal regulations which
administer the affected mined lands;

E. Such other surface mining operations as are cate-
gorically determined by the State Mining and Geology
Board to be exempt from the provisions of SMARA;
and/or those particular resource development activities
with similar impacts that the county may determine to be
of infrequent nature and/or involve insignificant amounts
of surface disturbance. (Ord. 94-02 § 2 (part), 1994)
19.59.060 Uses permitted subject to use
permit.

The following uses may be permitted subject to ob-
taining a vse permit in conformance with applicable
provisions of the county general plan and the Mono
County Code:

A. Surface mining operations as defined in SMARA;

B. Subsurface mining operations;

C. Exploring, drlling, processing, stockpiling and
transporting of gas, oil and other hydrocarbons;

D. Exploring, drilling and development of geothermal
IESOUrces;

E. Construction and operation of geothermal power
plants, hydropower plants, and wind and solar power
plants;

F. Resale and wholesale distributing of materials
produced on site and accessory uses, including but not
limited to constructing and using rock crushing plants,
aggregate washing, screening and drying facilities and
equipment, ore reduction plants, asphalt and concrete
batching plants, and storage of materials and machinery
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19.59.050

which is in use and utilized by the permitted operation.
(Ord. 94-02 § 2 (part), 1994)

19.59.070

A. Filing.

1. Submittal, An application for a use permit shall
be accompanied by the appropriate filing fee and shall be
submitted to the planning department or energy manage-
ment department on forms provided by the applicable
department. Applications must be complete.

2. Acceptance. An application for a use permit shall
not be deemed complete or accepted for filing and the
processing time limits shall not begin to run until the
planning or energy management department accepts the
application as complete.

B. Procedure.

1. Use Permit Processing. Within thirty days after
receipt of a resource use permit application, the depart-
ment shall review the application and shall notify the
applicant or his designated representative, in writing,
concerning any application deficiencies.

a. Applications shall be deemed complete, unless the
applicant or his designated representative has been noti-
fied in writing that the application is incomplete prior to
the expiration of the thirty-day review period. Acceptance
of the application as complete shall not constitute an
indication of project approval.

b. Complete applications shall be processed in accor-
dance with the provisions of Chapter 19.38, Use Permits,
and for surface mining operations, with the applicable
provisions of SMARA,

2. Nonuse of Permit. In conformance with Chapter
19.38, Use Permits, failure to commence diligent resource
development activities within one year subsequent to
permit issuance, or within the period determined by the
planning commission, shall render the use permit null and
void. Documentation that the operator has made every
attempt to secure required permits at the state or federal
level but that, despite due diligence, the permits have not
yet been issued may serve to stay this requirement.

C. Environmental Compliance. Permits shall be pro-
cessed in accordance with CEQA, the Mono County
Environmental Handbook and general plan policies.
Common environmental documentation may be used for
the exploratory and development permit stages of a pro-
ject when consistent with CEQA.

Permits shall contain conditions which assure compli-
ance with CEQA and with applicable laws and regula-
tions of Mono County and other agencies with jurisdic-
tion.

D. Monitoring. In accordance with general plan
policies and CEQA requirements, when applicable, per-

Use permit requirements.

(Mono County Supp. 6)
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mits shall contain conditions for ongoing monitoring of
operauons.

The conservation/open space element contains monitor-
ing requirements for geothermal development, mineral
resource development and Gmber development. (Ord. 94-
02 § 2 (part), 1994)

19.59.080 Project development—Phasing
requirements.

In compliance with general plan policies, geothermal
projects shall be developed in a phased manner. In addi-
tion o the phasing requirements listed below, energy
resource extraction projects shall comply with all phasing
requirements in the general plan (conservation/open space
element, energy resource policies).

A. Phasing of Geothermal Projects. Geothermal
development shall be subject to the following phased
permitting process:

1. The geothermal exploration permit shall regulate
geothermal exploration and reservoir characterization
activities. The primary purpose of the exploratory phase
is to determine hydrologic, geologic and other relevant
characteristics of the geothermal resource being consid-
ered for development. During the exploratory phase, the
pemittee shall develop sufficient data, to the satisfaction
of the county, to determine whether there is a geothermal
resource adequate to sustain the proposed development
project.

2. The geothermal development permit shall regulate
geothermal development, operations, termination of oper-
ations, site reclamation, and reserve monitoring. The
purpose of the development phase is to regulate all geo-
thermal development, including the siting and construc-
tion of facilities, conditions of operation, maintenance of
roads and equipment, and to assure the protection of the
environment.

B. Phasing of Other Resource Development Aclivi-
tes. Other resource development activities may be subject
to a pbased permitting process, depending on the nature
of the resource and its development. (Ord. 94-02 § 2
(part), 1994)

19.59.090 Amendments.

A. Minor Amendments to an Approved Resource
Development Permit.

1. Minor Amendment: Minor changes to an approved
resource development permit may be approved by the
planning department director or the energy management
director in accordance with the following provisions.

2. Processing: Requests for approval of a minor
amendment shall be submitted on forms provided by the
planning department or energy management department,

(Mono County Supp. 6)
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along with the applicable fees. Within thirty days of
receipt of such a request, the appropriate director shall
determine whether or not the application should be con-
sidered a minor amendment. The director shall approve
or deny the request and nodfy the applicant in writing
within ten days of his decision. The decision of the direc-
tor as 0 whether or not the request should be approved
or denied shall be final, unless an appeal is filed. If it is
determined that the request is not a minor amendment,
the request may be processed as a major amendment.

3. Requests for a minor amendment may be ap-
proved only if the director is able to make all of the
following findings:

a. The proposed change involves only minor changes
in the siting or operations of the project and will not
affect the basic character or implementation of the permit.

b. No substantial adverse environmental damage,
either on-site or off-site, will result from the proposed
change and the proposed change is consistent with adopt-
ed environmental determinations.

¢. The proposed change will not be detrimental to
the public health, safety and welfare and is compatible
with the objectives and policies of the general plan and
applicable specific plans.

B. Major Amendments to an Approved Resource
Development Use Permit.

1. Major Amendment: Major amendments to ap-
proved resource development use permits may be ap-
proved by the planning commission subject to the follow-
ing provisions.

2. Processing: Applications for proposed amendments
shall be submitted on forms provided by the planning
department or energy management department and shall
include such data as may be required to complete an
environmental assessment. Applications shall include the
required filing fee, and shall be noticed and scheduled for
public hearing before the planning commission in the
same manner as the original permit submittal.

3. Amendments may be approved by the planning
commission only if all of the following findings can be
made:

a. The proposed amendments are necessary or desir-
able to assure a more practical recovery of the resource
or to avoid multiple future disturbances of surface land
or waters.

b. No substantial adverse environmental damage,
either on-site or off-site, will result from the proposed
change and that the proposed change is consistent with
adopted environmental determinations.

¢. The security required to be filed by the applicant
with the county is adequate or additional security has
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been filed to guarantee compliance with the revised permit.

d. The permit, as amended, will continue to meet the
requirements of this chapter and will be conducted in
conformity with all applicable laws, ordinances and
regulations of all agencies with jurisdiction over the
resource development project.

e. The approval of the amendment will not be detri-
mental to the public health, safety or welfare and is
compatible with the objectives and policies of the general
plan, and applicable specific plans, the zoning and ap-
proved end use of the site. (Ord. 94-02 § 2 (part), 1994)

19.59.100 Development standards.

The following minimum development standards shall
apply to all projects in the resource extraction district
unless amended through the specific plan process. Other
standards or conditions identified during the use permit
process may also apply.

A. Lot Size and District Area. The minimum lot size
and district area shall be forty acres or a quarter, quarter
section, with the exception of patent and/or historical
mining claims and “vested operations’ which shail be
considered on a case-by-case basis. Minimum lot size and
district area may be reduced in conformance with the
development plan or specific plan process.

B. Setbacks.

1. +No:processing ‘equipment or facilities shall’ be
located-and:no‘resourcesdevelopment shall-occur:within
the:following:minimuth*horizontil setbacks:”

a....One hundred.feet.from:any. interiorspublic.street
or.highway.unless.the: publiczworks+director-determines
that-aslesser:distance:would-be'acceptable.

b One hundred feet away. from-any exterior-property

sline;s

c:==:Five hundred feet-from:any adjacent private dwell-
_ingyrinstitution;:schoolkor:other/building:or-location‘used
.for:publiciassemblage;

d. No geothermal development located within the
Hot Creek buffer zone shall occur within five hundred
feet on either side of a surface watercourse (as indicated
by a solid or broken blue line on U.S. Geological Survey
7.5 or 15-minute series topographic maps).

2. No residential uses shall be located within the
following minimum horizontal setbacks:

a. Fifty feet from any interior public street or high-
way unless the public works director determines that a
lesser distance would be acceptable;

b. Fifty feet from any exterior property line.

C. Visual Impacts.

1. Siting. All resource development projects shall be
sited, designed and operated to minimize impacts to the
surrounding visual environment, in conformance with
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applicable provisions of the county’s general plan and
this code. The conservation/open element contains poli-
cies relating to the siting of various types of energy
resource projects.

2. Screening. Screening shall be required for uses
which are contiguous to any residential or commerscial
district or use, for uses in scenic highway corridors or
important visual areas, and for uses with an identified
significant visual impact. Screening may be achieved
through the use of siting, landscaping, fencing, contour
grading, constructed berms and/or other appropriate
measures. If landscaping is chosen as a method of
screening, a landscape plan shall be submitted as part of
the use permit application.

3. Lighting. Exterior lighting shall be shielded and
indirect and shall be minimized to that necessary for
security and safety.

4, Maierials and Colors. Materials for structures,
fences, etc. should barmonize with the natural surround-
ings, whenever possible. Materials should be nonreflec-
tive or should be painted with a matte finish. Colors for
structures, fences, etc. should blend into the natural sur-
roundings.

D. Erosion and Sediment Control.

1. Siting. All resource development projects shall be
sited designed and operated to minimize erosion and
sediment transport, in conformance with applicable provi-
sions of the county’s general plan, this code, and applica-
ble state and federal regulations. The conservation/open
element, energy resource section, contains policies relat-
ing to the siting of various types of energy resource
projects.

Siting should minimize impacts to the natural land-
scape. Project design should encourage the joint use of
facilities whenever possible in order to minimize distur-
bance to the natural environment. Access and construction
roads should be located so that natural features are pre-
served and erosion is minimized.

2. Site Disturbance, Earthwork, grading and vegeta- .
tive removal shall be minimized. Existing access roads
shall be utilized whenever possible. Construction of new
access roads, frontage roads or driveways shall be avoid-
ed except where essential for health and safety. Earth-
work and grading shall be performed in accordance with
Chapter 13.08 of this code.

3. Revegetation. Site disturbances shall be
revegetated in conformance with the reclamaton plan
developed pursuant to Chapter 19.60 of this code.

4. Drainage. Drainage facilities shall be constructed
and maintained in accordance with Chapter 13.08 of this
code and with any applicable requirements of the

(Mono Couanty Supp. 6)
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Lahontan regional water quality control board pertaining
to waste discharge.

E. Cultural Resources. The applicant shall stop work
and notify appropriate agencies and officials if archaeo-
logical evidence is encountered during construction or
operations. No disturbance of an archaeological site shall
be permitted until such time as the applicant hires a
qualified consultant and an appropriate report is filed with
the county planning department which identifies accept-
able site mitigation measures, which shall then become
conditions of the use permit and the reclamation plan (if
applicable).

F. Noise. All resource development projects shall be
sited, designed and operated to minimize noise impacts
to the surrounding environment, in conformance with
applicable provisions of the county’s general plan (noise
element) and Chapter 10.16 of this code.

G. Air Quality. All resource development projects
shall be designed and operated in compliance with all
requirements of the great basin unified air pollution
control district and applicable provisions of the county’s
general plan.

H. Safety, Including Hazardous Materials and Haz-
ardous Waste. All projects shall comply with applicable
safety standards. Hazardous waste shall be maintained in
conformance with the Mono County general plan (hazard-
ous waste management element) and the Mono County
integrated waste management plan. (Ord. 94-02 § 2
(part), 1994)

19.59.110 Reclamation requirements.
Standards and procedures for the reclamation of re-
source development activities in Mono County are con-
tained in Chapter 19.60 of this code. All resource devel-
opment projects must comply with Chapter 19.60 of this
code. Reclamation plans must be submitted as part of the
use permit application. (Ord. 94-02 § 2 (part), 1994)

19.59,120 Financial assurances.

Financial assurance requirements for the reclamation
of resource development activities in Mono County are
contained in Chapter 19.60 of this code. All resource
development projects must comply with the financial
assurance requirement. (Ord. 94-02 § 2 (part), 1994)

19.59.130 Inspections.

A. Requirements. The use permit shall establish an
inspection schedule for compliance with use permit con-
ditions. Inspections shall occur at least once a year, but
may occur more often depending on the nature of the
project. The inspection schedule may change over the
lifetime of the project. The annual inspection for mining

(Mono County Supp. 6)
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operations shall coincide with the annual inspection
required by SMARA. Chapter 19.60 establishes an in-
spection schedule for reclamation plans. The required
inspections for compliance with use permit conditions and
reclamation plan requirements should coincide.

B. Procedure. The operator shall file a request for
annual inspection with the county compliance officer at
least once in each calendar year. Requests for annual
inspections shall be accompanied by the appropriate filing
fee.

The compliance officer shall inspect or cause to be
inspected the site within thirty working days of receipt
of the application for inspection and the filing fee. Unless
otherwise agreed, failure to inspect within thirty working
day shall be deemed a finding that the resource develop-
ment operation is in compliance with its use permit. (Ord.
94-02 § 2 (part), 1994)

19.59.140 Administration.

A. Appeals. Appeals of any decision resulting from
the requirements of this chapter may be made in confor-
mance with the provisions of Chapter 19.42, Appeals.

B. Fees. Fees required in conjunction with the provi-
sions of this chapter shall be established from time to
time by the board of supervisors, (Ord. 94-02 § 2 (part),
1994)

19.59.150 Enforcement.

A. Enforcement. The provisions of this chapter shall
be enforced by the energy management department, the
planning department, and/or the county compliance offi-
cer or such other persons as may be designated by the
board of supervisors. Enforcement of the provisions
contained in this chapter shall be in accordance with
applicable provisions of this code.

B. Right of Eniry. Whenever it becomes necessary
to inspect resource development activities as provided in
this chapter or to investigale complaints associated with
resource development activities or to monitor conditions
of approval as may be imposed on resource development
activities, reasonable access to the project site shall be
afforded by the operator in conformance with Chapter
1.08 of this code. Authorized representatives of the coun-
ty, upon presentation of appropriate credentials, shall
have access to the site without advance notice. (Ord. 94-
02 § 2 (part), 1994)

344-142
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1. PROJECT DESCRIPTION

The Mammoth Pacific geothermal complex is located on unincorporated
land in Mono County, 2.5 miles east of the Town of Mammoth Lakes,
northeast of the junction at US Highway 395 and State Route 203. The
complex includes three geothermal power plants built between 1984 and
1990 that have a generating capacity of 29 megawatts (MW). The
existing facility produces enough electricity to power approximately
21,750 homes. The electricity is sold under long-term contracts to
Southern California Edison,

During late 2010, Ormat Nevada, Inc. {ONI) acquired sole ownership of
the geothermal complex site, power plants, equipment, and future rights |
to develop additional geothermal facilities on more than 10,000 acres of
undeveloped federal land. The Company proposes to replace the 7 MW
1984 facility (G1) with a more modern and efficient advanced
technology plant (M1) that can produce 18 MW of electricity. i

The new plant wiil be located only 500 feet from the existing plant (See
Figure 1). A pipeline will connect the replacement plant with the existing
wells, which means that no new geothermal wells will need to be
constructed, In addition, a new 12.47 KV substation/switching station
will be constructed to connect the new power plant to the existing
transmission line.

[This space intentionally left blank]

Economic Benefits of Prapased M-1 Geothermal Power Replacement Plant in Mono County
September 6, 2011 4
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PTER I. Introduction

Purpose of the Forest Plan

The purpose of the Inyo National Forest Land and Resource Mansgement Plan is
to provide integrated, multiple resource management direction for all Forest
resources for the next decade (1988-1997). The Plan has been developed
through a plaming and environmental analysis process that is documented in
the accompanying Environmental Impact Statement (EIS). This Plan details the
Preferred Alternative analyzed in the EIS.

The Plan prescribes management direction for the most suitable combination of
management practices, sets ten- to fifteen-year objectives, provides for the
mutiple use and sustained yield of goods and services, maximizes long-texm
net public benefits, proposes environmentally sound management, and responds
to major public issues and management concerns.

In September 1984 Congress designated the Mono Bagin National Forest Scenic
Area which encompasses approximately 116,000 acres of land within the Inyo
National Forest boundary. Resource and development planning for the Scenic
Area is being conducted in a separate plaming process. The new
Comprehensive Management Plan for the Scenic Area will be incorporated into
the Forest Plan.

Relationships with Other Environmental Documents

The Plan will supersede all existing plans for individual rescurces or land
units. These existing plans will be treated in one of three ways: (1)
incorporated into the Plan without revision, (2) incorporated with direction
to be revased or updated, or (3) replaced by the Plan. See Appendix A for
the 1list.

In addition to replacing and/or incorporating earlier plans, the Plan calls
for the development of several resource implementation plans during the
coming decade. Those new plamning requirements are listed in Appendix A.

The Plan and its Environmental Impact Statement will serve as umbrella
documents for all future planning on the Inyo. Most individual projects will
still require an envirormental analysis before implementation, but these will
be tiered to the EIS. For those projects that require additional analysis,
only that information needed for site-specific decisions will be addressed.

Plan Implementation

The Final Plan incorporates many of the comments received fram the public in
response to review of the Draft Plan. The Final Plan and Environmental
Impact Statement will be approved with a Record of Decision signed by the
Regional Forester. The approved Plan will become effective no less than
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thirty days after publication in the Federal Register of a Notace of
Availability of the Final EIS. When that process is complete, direction in
the Plan will be implemented.

Implementation of the Plan will mean a change fram cuwrrent management
direction, including the annual budget and objective programs, to reflect
resource emphasis shifts. Current management is represented by the No Action
Alternative (CUR) in the Environmental Impact Statement; the Plan program is
represented by the Preferred Alternative (PRF). Chapter III, Summary of the
Analysis of the Management Situation, compares both programs.

Plan management direction is described in Chapter IV. In some cases, new
activities are proposed; in others, direction calls for a change fram current
management. In the former case, proposed actions can begin immediately. In
the latter, a period of adjustment may be needed.

Changes in management direction will be implemented through the annual
budgeting and work planning processes. These processes allow for adjustments
to reflect current pricrities. The degree to which this Plan will be
implemented depends to a large extent on the appropriation of funds by

Congress and allocation to the Forest through budget procedures.

When the Plan 1s implemented, subject to wvalid existing rights, all
outstanding and future permits, contracts, cooperative agreements, and other
instruments for Forest land use and occupancy will conform to the Plan. The
Plan will be used by the Forest to direct management activities in
canjunction with other documents that provide policy direction. These
include Forest Service Manuals and Handbooks and the Pacific Southwest
Regional Guide. Direction from these other sources is repeated in the Plan
only where it is necessary for purposes of emphasis.

The National Forests are managed under a variety of federal laws which are
documented in the Code of Federal Regulations (CFR). All Forest Sexrvice
activities must adhere to these laws.

Amendments, Revisions, and Appeals

At intervals specified in Chapter V, Momitoring and Evaluation, Forest
activities will be monitored to determine whether the goals and objectives of
the Plan are being met. The Plan can be amended at any time if monitoring
results indicate that it is needed. BAn amendment will require an
ervironmental analysis to determine whether the amendment represents a
significant change from the Plan. If the change is significant, preparation
of an Environmental Impact Statement and formal public involvement are
required. If not, the kind of public involvement and the documentation that
is needed will be determined by the type and magnitude of the proposed
change. .

The Plan will ordinarily be revised every ten years or at most every fifteen
years. Revision may also be proposed in the interim if conditions have
changed enough to affect Forest-wide programs set forth in the Plan. A Flan
revision always requires a change to this Environmental Impact Statement,
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incorporating public involvement procedures as reguired by the National
Environmental Policy Act (NEPA).

The Regicnal Forester's decision to approve the Plan and its Environmental
Impact Statement is subject to the public's rights of administrative appeal.
Preliminary process decisions are not subject to appeal [See 36 CFR
211.18(b)(11)].

Plan Organization

The Plan is organized into chapters as follows:

Chapter I. Introduction. This chapter describes the purpose of the Plan,
its relationship with other plans and environmental documents, how it will be
implemented, and procedures for amendment and revision.

Chapter II. Issues and Concerns. This chapter summarizes the issues and
concerns that were identified in this planning process on the Inyo National
Forest and discusses the ways in which the Plan responds to those issues and

concerns.

Chapter III. Summary Analysis of the Mamagement Situation. This chapter
describes Forest resources in terms of current direction, the opportunities
for change, supply and demand, and the Plan's management emphasis for each
resource.

IV. Management Direction. This chapter describes in detail how the
Forest will be managed during this plamning pericd. This includes Goals,
Objectives, Forest-wide Standards and Guidelines that will be applied when
managing each resocurce, Management Prescriptions that give specific direction
for emphasizing individual resources, and Management Area Direction. The
Forest is divided into twenty management areas. Each area has a different
set of management prescriptions that apply to it, and each has specific
direction. Maps of each area with prescription boundaries are included in
this chapter. ;

Chapter V. Monitoring and Evaluation. This chapter describes and schedules
the activities that will be needed to momtor and ewvaluate the Plan's
direction considering cutputs, objectives, and environmental impacts.

Chapter VI. Glossary.

Chapter VII. Index.
A: Resource Plans

B: Research Needs and Technical Data Needs

C: Tentative Ten-Year Timber Sale Action Plan.
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CHAPTER V. Monitoring and Evaluation

Forest plamning is a dynamic process that does not end with publication of
the Plan. Momitoring and evaluation activities provide information to help
determine whether or not Inyo National Forest programs are meeting the Plan's
objectives. It is through this process that corrections and adjustments are
made in management activities, the degree of implementation is assessed, and
the need for change is detexrmined.

Monitoring and evaluation are separate, seqguential activaties. Momitoring
consists of collecting information from selected sources to measure the
effects of Forest Service activities. This information will indicate whether
programs are consistent with the objectives and costs projected in the Plan
and whether they are adhering to the Plan's Standards and Guidelines and
responding to the public's and management's expressed concerns.

In the evaluation stage, information obtained in monitoring is campared with
Plan requirements. When differences are noted, their significance will be
evaluated. The Plan can be amended at any time if momitoring results
indicate that it 1s needed. An amendment would regquire an environmental
analysis to determine whether the amendment represents a signuficant change
from the Plan. If the proposed change from the Plan is saignificant,
preparation of an Envirormental Impact Statement and formal public
involvement are required. If not, the kind of public involvement and the
decision documentation that is needed will be determined by the type and
magnitude of the proposed change.

The purpose of the Monitoring Plan is to assess the success of Plan
amplementation and determine whether the Plan needs to be amended or whether
management activities need to be revised.

Monitoring Process

Results of monitoring and evaluation will be reported periodically as
displayed in the Monitoring Plan Tables. Data sources for the monitoring
plan include:

1. Management Reviews. General Management Review, Program Review and
Activity Review.

2. Ongoing Inventories and Monitoring Programs. Scil productivity
monitoring, water quality momrtoring, forest inventory plots for timber,
range utilization inventories, threatened and endangered species
monitoring, ete.

3. Management Attainment Reports. Target accamplishment reports filed by
Forest Supervisor's Staff and District Rangers three times per year and
forwarded to the Reglonal Forester.

The Monitoring Plan is designed to monitor implementation of the Plan. It is
not intended to replace ongoing detailed, resource specific monitoring.
Results of the detailed current monitoring efforts will also be used to
evaluate Plan implementation.

242
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Monitoring will be performed by appropriate individuals throughout the Forest
as follows:

1. Forest Staff. Each Staff Officer is responsible for preparing a more
detailed rescurce monitoring plan for his/her respective function, with
assistance fram the District Rangers; providing technical advice and
support in implementing the Monitoring Plan; periodically reviewing
activities to ensure implementation of monitoring plans; and assembling
the monitoring resutts at the close of each Fiscal Year.

2. District Rangers. Each District Rarnger is responsible for assisting the
Forest Staff Officers in preparing more detailed monitoring plans for
each resource; monitoring the anmual work plans of resource specialists
reporting to him/her; ensuring that monitoring is carried out according
to the plans, and submitting the results of monitoring to the appropriate
Staff Officer.

3. Land Management Planning Staff Officer. At the close of each Fiscal
Year, the Land Management Planning Staff Officer will incorporate all
monitoring information, evaluate the results with the Forest Staff, and
formally report findings and recamendations to the Forest Supervisor.

Evaluation Process

The Monitoring Evaluation Process displayed on the next page illustrates the
steps necessary for an effective monitoring and evaluation plan. Based on
the results of this process, need for further action is recammended to the
Regional Forester.

Evaluation of the results of the site-specific monitoring program will be
documented and available for public review. The significance of the results
of the monitoring program will be analyzed by the Forest Supervisor. Based
on the evaluation, there may be a need for further action. Management
actions are a result of the monitoring and evaluation process can ainclude:

1. No action needed. Monitoring indicates Plan Goals, Objectives, and
Forest-wide Standards and Guidelines are achieved.

2. Refer recommended action to the appropriate line officer for improvement
of application of Standards and Guidelines, Prescriptions, or Management
Area Direction.

3. Modify portions of the Plan as a Plan Amendment.

4. Modify Prescription boundaries as a Plan Amendment.

5. Revise the projected schedule of outputs.

6. Initiate revision of the Plan.

Plan modification and/or revision will be made in accordance with the

National Environmental Policy Act and National Forest Management Act

regulations. Resource activities, practices or effects to be monitored are
displayed in this section.
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Monitoring Evaluation Process
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MONITORING PLAN BY RESOURCE

The following tables display how the management activities on the Forest will
be monmitored. This information will be wused +to evaluate Plan
implementation. The tables contain the following columns:

1. Actavaty to be Measured.

2. Momitoring Objective.

3. Monitoring Technique. A description of how the data will be gathered.

4. Expected Precision and Validity. Precision is the exaciness or accuracy
of measurement techniques. Validity is the expected probability that
information acgquired through sampling will reflect actual conditions.
Both precision and validity are quantitatively rated as either high,
medium, or low according to whether the maximwm measurement is within
10%, 33%, or 50% of the sample mean, respectively.

5. Frequency and Reporting Period. The minimmm frequency for data
gathering; the minimam period for reporting the data.

6. Standard of Comparison and Variation from the Standard Requiring Further
Action. The anticipated result, level, or status of the action, effect,
or resource to be monitored and the expected variation of observations in
relation to the standard. When this limit is exceeded, the cause of the
variation must be rectified or the monitoring process modified, as

appropriate.

8. Average Annual Cost. The Forest's best estimate of the anmual cost of
monitoring. This is cost is in addition to the ammual appropriated
functional costs. If the costs are shown as zero, they are included in
the amnual appropriated functional costs.

245
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INYO NATIONAL FOREST PLAN IMPLEMENTATION MONITORING PROGRAM

Inyo National Forest Plan Implementation Monltoring Program

{Responsible Official

Ensure compliance with

Porest Plan direction

(Responsible Official

Validate predicted
versus actual Plan
Implementation coste

Determine the eco-
nomic effects of
Plan Implementation

Compare actual vs
predicted outputs

(Responsible Official

Evaluate compliance

with State and Pederal
Alr Quality standards
1n designated Class I
and Class 1I airsheds

For

Sample project
plan and
Environmental
Assessments for

compliance

Land Management

Analyze expend-
iture and allo-

cation

Review cost/
benef1t compar-
160ns 1in project

records

Atteinment re-

ports

Watershed Staff

Monitor AQRV in- Varies

dicators by

photography,
measurement,
analysis, and

recordation

est Supervisor)

High Ongoing/

Annually

Planning Staff Qfficer)

High Annually/

5 years
Medium 5 years/

5 years
High Annually/

Annually

Officer)

Contanuous
with Tech- Monitoring/
nique 5 years

Any deviation from Plan direction

10% difference between predicted
and actual costs of Implementing
the Forest Plan

33% variation from benefit/cost
ratios predicted in Porest Plen

10% deviataon from predicted
outputs over a five year period

california Air Resources Control
Board standards Any deviation
from designated federal and

state standards

$14,500

u (**)

U (%)

U (*")

$ 5,000
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Inyo National Forest Pian implementation Monitoring Program

CULTURAL, RESOURCES (Responsible Official Recrecation Staff Officer)

Hitigation end Assess effectiveness On-site inspec- Medaum Annyally/ Protective measures are effec- $ 3,000
protective measures of protective measures tion 5 years tive on less than 90% of sites

taken to achieve "no phatography, samples per year

effect™ status on cul- measurement,

tural resources from and recordation

land use projects and
other resource manage-
ment activities

Assess target to com- Monitor status High Annually/ 10% deviation from target to L 500
plete a total Culural of inventory Annually inventory 40,000 acres per year

Resource Inventory's by

the year 2030

Determine the occurence Signing sites, Hagh Anhually, or Standard 1s the pre-vandalized $ 6,000
and extent of vandalism periodic on-site High/Medium in response condition, as shown on site

effectivenesa of cult- 1inapection, to reports survey records or other docu-

ural rescurces public photography, of damage/ mente

awareness, interpreta- measurement, and annually.

tion, and enforcement recordation

programs
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INYO NATIONAL POREST PLAN IMPLEMENTATION MONITORING PROGRAM

Inyo Natlonal Forest Plan Implementation Monitoring Program

{Responeible Officiml

Ensure that the Forest-
wide dastribution of
aell successional stages
meet Forest Service
Guidelines & Prescrip-
tione, that spatial and
structural diversity is
meintained in riparian
areas, and that the
prescribed quantity,
quality and dastribu-
tion of snags and down
woody materiel 1s main-

tained

{Responsible Official

Ensure compliance with
recovery plan Forest-
wide Standards and
Guidelines

Wildlife Staff Officer)

5 years/ 20% change in the expected $ 6,000

10 years

Compare existing Low
and longterm acreage of successional stages
minimus levels of major vegetation types as a
Sample range, result of forest management
recreation, time- activities
ber and pres-

cribed burn pro-

Jects to deter-

mine the cumula-

tive effects on

successional

stage, spatial

and daiversaty

Wildlife Staff Officer)

Medaum/High 3 years/ Existing population censuses, $ 4,000
3 years

Project EAs,

GAWS 1inventory
of existang and recovery plan criteria
potential habi-
tats Population EISs, and
inventories reports
¢coordinate with

California Fish

and Game for

existing and re-

introduced pop-

ulations
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INYO NATIONAI FORFST PTAN TMPTPMPRTATION MONITORING PROGRAM

Inyo Natlonal Forest Plan Implementation Monitoring Program

R
o
o7
e
.

(Responsible Official

Wildlife Staff Officer)

Trout Streams Wonitor habitat condi- Conduct stream  Medium Project by Activitles that cause deviation $13,000
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Ensure that the integ- eration with bagis require anh environmental
rity and productivity CDSG where poss- Annually, analysis
of trout streams ars ible Sample with 5 year
maintained or enhanced project EAs and trend eval-
through the protection conduct field uation
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gtream cover, riparian
vegetation, and echannel
bottom composition
PEST MANAGEMENT (Responsible Officlal Porest Integrated Pest Management Coordinator, State and Private FPorestry,
and Forest Pest Management)
Damage and Barly detection and Aerial and Medium Annually/ Pest related damage levels must u (*)
Populations evaluation of pest re- ground surveys, As needed not interferc with the attain-
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Inyo National Forest Plan implementation Monitoring Program

(Responsible Official

Validate predictions of

acres burned by wild-

fire for next Forest

Plan update

(Responsible Qfficial

Ensure proper level of

forage utilization 1in

riparian areas and
meadows and others

compliance

AOP

Determine effectiveness

of browse release pro-

Jects

Determine the effects

of grazing levels on

the range resource
Update AMPs as per
Manual and Plan

Determine effectiveness

of wild horse manage-

ment

Fire Management Staff Officer)

From fire report
compare actual
acres burned
with predictive
tables

High

Range Staff Officer)

Conduct sample
field surveys

Conduct field
surveys follow-
ing browse re-

lease projects

Permanent and

paced transects

Monitor wild
horse numbers &
sex ratios and
vegetative con-
diton of habitat

Medium

Medium

Medyum

High

5 years/
10 years

Annually/
5 years

Annually/
5 yeare

5 years/
5 years

Annually/
10 years

Variation - 50% between actual
end predicted acres burned
within a Management Area

15% deviation from standards
as expressed in allotment
management plans or Range
Management Handbook

50% deviation from predicted

results

Downward trend in soils or
vegetation on range allotments

Downward trend imn soils or
vegetation Decline in wildlife

or wild horse conditions

u (%)

$56,000

$ 500 per
project

$38,000

$14,000
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Inyo National Forest Plan Implementation Monitoring Program

(Responsible Official

Determine totml) recrea-

tion use check co-
efficients by ROS
class

Determine 1f adverse
effects on natural re-
soUrces are OCCUrFing

or likely to occur

(Responsible Official.

Ensure that management
prescriptions and Porest
Service Cuidelines ad-
equately protect meadows
and riparian areas and
their associated values
Ensure that spatial and
etructural vegetative
diversity 1s maintained

in riparian areas

Determine whether miti-
gation measures for
small hydro projects &
geothermal development
are sufficient & effec~-
tive 1n maintelning
riparian vegetation &
other r:parian dependeént

resources

Recreation Staff Officer)

RIM system and Medium Annually/

other sampling 5 years

techniques

Photograph and/ Medium Annually/

or fireld measure- 3 years

ment

Watershed Staff Officer)

Field surveys Medaum 5 years/
10 yeears

Pield review of Medium 5 years/

applied mitiga- 10 years

tion measures

10% variation between actual ¢ 7,000

and predicted RVDs by ROS class

25% deviation from standard $10,000
prescrabed in the OHV monitoring

plan

Activities that cause deviation $ 1,000
from Forest Service Guadelines

require an environmental analysis

¢ 5,000
Per Project

20% deviation from Forest Ser-

vice Guidelines
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Inyo National Forest Plan Implementation Monitoring Program

(Responsible Dfficial

Detect changes in key
populations of each
specles and asaess im-
pac¢ts on selected pop-
ulations of occupled
habitats Identify key
populations that will
be used for monitoring
puUrposes

{Responsible Official

Determination of suc-
cesg of regeneration
practices

Determine 1f lands
classed as not suited
for timber production
are suitable

Wildlife staff Officer)

Population trend High/High
censuses, Baseline

and past-project

surveys for imput

into EAs Use

applicable tech-

niques identified

in Interim or

Spec¢ies Management

Guides

Timber Management Officer)

Described an PSH Hagh
2470
sampling of spe-

Includes

cies, survival,
planting stock
and densaty

Project evalua- High
tion and timber

inventory

Annually/
Annually for
specafie
projects

3-5 Years/
3-5 Years or
according to
Interim or
Existing
Management
Guides

1st & 3rd
growing sea-
son after
reforesta-
tion and
maintalned
until fully
certifred as
established/
b years

Annually for
projects ex-
amined & at

least every

10 years for
all lande

Porest Standards & Guidelines, $12,000
Species Management Guides.

Sensitive Plant Handbook/No new

impacts to plant populations

that do not have specles manage-

ment plan, unless rec¢ommended

by the Forest Supervisor

Described in PSH 2470 A trend $ 5,000
1n elither mortality or growth

inhibiting factors that indica~

ted minimum stanterds will not

be met at some future time

Lands identified as unsuited u (*)
for any reason are determined
suited and are 10% of current

suitable lands



£62

TIMBER (CON'T)

Annual Programmed
Sale Quantaty Acres
and Volume Offered
and Harvested by
Prescription and
Porest Type

VISUAL RESQURCES

Visual Condition of
Porest

Trend of Visual

Character

Visual Resource
Improvement

So011 Productivity

Comment Letter 19

Inyo National Forest Plan Implementation Monitoring Program

(Responsible Official* Timber Management Officer)

Ensure 1mplemenatation Management Re- High Annually/
of the timber sale pro- views Programmed 10 years
grammed 1s consistent Harvest State-
with the Plan ment Timber Bale

EAs
(Responsible Official Recreation Staff Officer)
Determine 1f VQOs are Field reviews & High Annually/
being met as per Plan photo pointe 10 years
Determine 1f desired Field reviews High 5 years/
character stated in with landscape 5 years
plan 1s being appro- control poaint
ached or maintained photo method
petermine 1f an active Fleld reviews Annually/
program of visual re- and photo peint Annually

source i1mprovement 1s
being carried out

(Responsible Official Watershed Staff Offacer)

Medium Annually/

5 years

Verfiy adequacy of Cbservations &
Prescriptions, Standard measurements,
and Guidelines in main- and validate the
taining and improving use of BMPs 1in

soLl productivity project actavity

30% of acres and 10% of allow-
able sale quantity volume for a
decade, by prescription, or by
forest type

VvQ0 and EVC as defined ln PSM
2380 5% fmllure to achieve

the planned VQO on total pro-
jeets

Plan and PSW-91 of 1973 Indi-
cation of trend away from the

stated goal

Plan and Planning records and
PSM 2380
plishment of visual resource

Less than 50% acecom-~

improvement projects in any year

Improvement and maintenance
measures 90% successful, 90% of
prescribed BMPs are implemented

$ 1,000

$ 2,000

$ 2,500

$14,000
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Inyo National Forest Plan Impiementation Monitoring Pragram

(CON'T)

Assess compliance with
BMP direction, and to
continue to evaluate
the effectiveness of
BMP

Evaluate effectiveness
of watershed improve-

ment measures

(Responsible Official

Ensure project compli-
ance with Forest-wide
Stendards and Guideline
Determine population &
habitat trends

(Responsible Official
Review of pre- High
pared EAs, re-

view of contract
provisions,

field actavity
reviews, water

quality analysais

f1eld observa-

tione

Observations and Medium
measurements

Wildlife Staff Officer)
Survey all Medium
known nest sites

within areas

managed for tim-

ber annually

Survey 50% of

known nest sites

outside of areas

managed for tim-

ber annually

Ongoing as
part of EA
and contract
review pro-
cess, and as
field trips
are taken
Annual ac-
tivity re-
view

Annually/
S years

Annually/
Annually

Watershed Staff Officer)

Implementing documents for
three projecte are found to be
missing needed water quality
mitigation measures Water
qualaity objectives violated
Two field reviews i1dentafy
mitigation meesures are not

being implemented

80% survival rate of project
over a 10 year period

Forest-wide Standards and Guide
lines and habitat capability

Specific pro models

Ject EAs or

reports

$12,000

$ 5,000

$ 3,000
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WILDLIFE (CON'T)

Mule Deer

Feregrine Falcon
Recovery

Sierra Nevada and
Nelson Mountain
Sheep

Winter Bald Eagle
Habitats

Comment Letter 19

Inyo Natlonal Forest Plan Implementation Monitoring Program

(Responsible Official

Insure compliance with
California Fish & Game
Deer herd management
Plans, Forest-wide
Standards and Guide-
lines, Manegement Area
Direction

Verify nesting and re-
productive success of
peregrine falcons Im-
plement recovery plan
Two nesting pairs

Insure compliance with
Porest-wide Standards &
Guidelines, and recov-
ery plans

Inplement recovery plan
Evaluate trends of hab-
1tats delincated to

to meet recovery goals
Determine trend of win-
ter populations

wildlife Staff Officer)
Coordinate com- Medium
pliance counts

with California

Fish and Game,

evaluate habitat

for specific

proposed project

Field surveys of Medium/

historic nest Hagh
areas and high

potential nest

sites

Conduct herd Medium/
composition High
counts with Cel-

ifornia Pish and

Game, of exist-~

ing populations,

will be inven-

toried every

other year

Survey known win Medium/
ter areas,survey High
capability of Winter
of delineated areas
habitats far High/High
specific pra- Specific
posed projects projects

Annually/
Annyally
Specific EAs
and reports

Annually/
Annually

Annually/
2 years

Annually/
Annually
Specific EAs

or reports

Previous census information,
Porest-wide Standards and Guide
lines, Management Area Direction
atate deer herd plans, daviation
from standards of these documents
+/- 10% change in population
levels over 5 years

Establishment of two nestings
Comparison of sightings
No active

pairs
fTom year to year
site i1n 5 years or decline in
sightings over 5 years

Recovery plan objectives,
Forest-wide Standards mnd Guide
lines, previous censuses,

+/- 10% change 1in population
levels over a 5 year period or
or deviation from above documents

Forest-wide Standavds and local
recovery plans, and Habitat
Capability Models and Forest-
wide Stendards and Guildelines,
deviation from the above or +/-
25% change 1in population levels

$ 8,000

$ 2,000

$ 8,000

$ 2,000



952

WILDLIFE (CON'T)

Other State listed
Or sensitive species

as afffected by

specific projects
Sierra Nevada red
fox, pine marten,

fisher wolverines,

and spotted owl,
great gray owl

Threatened
Endangered and
Seneitive Species
Management

Trends of Hebitat
Capability for

Comment Letter 19

Inyo National Forest Plan Implementation Monitoring Program

(Responsible Official

Ensure protection pro-
vided by Porest-wide
Stendards and Guideline
and Habitat Capability
Models

Ensure that management
activities afford pro-
tection of all Threat-
ened Endangered and
Bensitive cpecies as
prescribed in Plan

To ensure that habitat
capability trends for

Management Indicator XIS are consistent wath

Plan darection.

Wildiife Staff Officer)

Appropriate sur-
vey methoda
Application and
development of
Habitat Capabil-
1ty to delineate
habitats on pro-
Ject arems

Sample EAs and
conduct field

6urveys of com-
pleted project

Field surveys
and office re-
view of projects
to determine
habrtat capabil-
ity for MIS

Medium Project
Basis/
Project

Basie

Annually/
Annually

Medium

Medium Annually/

5 years

Past population surveys, Habi-
tat Capabilaity Models, Forest-
wide Standards and Quadelines,
or lowers habitat capabilaity
for species

Any detectable decline in pop-
ulation

20% variation in expected
change 1n habitat capability,
or habitat capability 1s 102
above viable levels

$ 8,000

$ 4,000

$ 6,000



£5¢

WILDLIFE (CON'T)

Quantity and
Distribution of
Snags and Downed
Logs

Relationship
between MIS and
Represented species

WILDERNESS

Actual Use

Compared te Flanned
(establaished)
Desired Conditions

Comment Letter 19

Inyo National Forest Plan Implementation Monitoring Program

(Responsible Official

Ensure minimum quanaty,
quality, and distraibu-

tion of snags, dead and
down woody material

To validate that marn-
tenance of MIS habitat
capability maintains
habitat for the species
they represent

{Responsible Official

Measure changea and
compare with limits of
acceptable change and
evaluate assoclated

environmental effects

Wildlife Staff Officer)

Review EAs and Med1ium Annually/
conduct field b years
surveys of comp-
leted projeets;
monrtor MIS group
Field survey to Medaum Annually/
determine 1f re- 5 years
presented specles
are present
Recreation Staff Officer)

Remeasure camp-— Medium Annually/
site condition 5 years

class, record
changes accord-
ing to FSM2323 1
R-5 supp #145

Any detectable decline in snags
and downed logs from shown in
Porest-wide Standards and Guide-
lines

70% of specles represented mre

present

Any decline in campsite condi-
tion Class below Class III

$ 2,000

$ 6,000

$20,000
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PTER 1IV. Management Direction

Introduction

This chapter documents how the Inyo National Forest will be managed during
this planning period. It provides direction to Forest land managers and
explains to the public the reasons why specific areas are managed for
specific reasons and how that will be accamplished.

The chapter is divided into five sections:

1. Forest Goals lists the resources of the Forest with their respective
management goals.

2. Forest Objectives lists outputs for each resource that will result from
implementing the Plan.

3. Forest-wide Standards and Guidelines are the bases for 211 management
activities on the Forest. Each resource has a set of standards and
guides to ensure that the resource is protected, maintained or developed
in an envircmmentally sound and econxmically cost-effective way. These
standards and guides apply to all areas of the Forest.

4. Management Prescriptions prescribe how areas on the Forest will be
managed with a specific resource emphasis. For example, any Wilderness
cn the Forest no matter where it is located will be managed under
Prescription #1 - Designated Wilderness. Each prescription describes the
objective of management and the area's resource emphasis.

5. Management Area Direction delineates boundaries of the twenty management
areas on the Forest. Each of these has a different mix of prescriptions,
but all are managed under the Forest-wide Standards and Guidelines.

National Forests are managed under a variety of federal laws ranging fram the
U.S. Mining Laws of 1872 to the National Forest Management Act of 1976.
Forest Service Manuals and Handbocks and the Pacific Southwest Regional Guide
provide additional policy direction. The Plan supplements but does not
replace the direction from those sources.

Variance from Forest-wide Standards and Guidelines, Prescriptions, or
Management Area Direction may occasionally be needed due to unforeseen site
conditions, uncontrollable circumstances or unexpected natural phencmena.
Where variance is unavoidable, it will be documented in an appropriate
project envircnmental analysis. If necessary, the Plan can be amended or
revised.
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Forest Goals

The multiple-use management goals that follow describe the desired future
condition of the Inyo National Forest. These goals are derived from laws,
regulations, policies, Resocurces Plamming Act (RPA) Program goals, the
Pacific Southwest Regional Guide, and identified Inyo National Forest issues
and concerns.

BCONOMIC/SOCIAL

The Forest is managed in an economically efficient and cost-effective manner
while responding to the economic and social needs of the public and local
camunities.

ATR (XIALITY

National Forest System lands are managed to maintain air quality that
complies with all applicable regulations. The conduct of Forest management
activities is carried out in a manmner consistent and campatible with the
attainment of state and federal air quality objectives.

CULTURAL RESOURCES

Jdentification, evaluation, protection, and interpretation of cultural and
higtoric rescurces are contimuous and an integral part of management of the
Forest.

DIVERSITY

The Forest has achieved diversity of plant and animal communities by
providing a threshold level of vegetation types and seral stages.

ENERGY

Maximm public benefits are obtained from the energy resources of National
Forest System lands, while adverse envirommental effects on other Forest
resources fram exploration, development and extraction are minim.zed.
Management operations on the Forest are energy-efficient.

FACILITIES

An efficient Forest transportation system, administrative sltes, and other

facilities are in place and maintained at least to the mininum standards
appropriate for planned uses and the protection of resources.
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FISH

Fish habitat is managed to provide species diversity, to ensure that wviable
populations of native wvertebrates are maintained and the habitats of

management emphasis species are maintained or improved.

GEOLOGY

Geologic resources, including groundwater, are assessed. The risks to
persons and projects from potential geologic processes such as landslides,
earthquakes, and volcanic events are recognized and provisions are made for
them

LANDS

The Forest has a land and resource management structure and program with
campatible relationships between National Forest System lands and adjacent
non-federal lands. Specific activities to accomplish this goal are: special
use administration, electronic site management, utility corridor management,
rights-of-way management, withdrawal, landownership adjustment, and property
boundary resurvey and monumentation.

MINERALS

Maximum public benefits are obtained fram the mineral (including geothermal )
resources of National Forest System lands, while adverse envirormental
effects on other Forest resources from exploration, development and
extraction are minimized.

PEST MANAGEMENT

Pest-related damage is maintained at levels that do not unacceptably impact
land and resource management goals and objectives.

FROTECTION

The Forest has a cost-effective fire management program that minimizes
resource losses and serious or long-lasting adverse effects from wildfire.
The Forest Service mission in fire management is to use fire as a resource
management tool.

RANGE
A sustained yield of forage is provided, range condition is improved, and
grazing capacity is increased on suitable range, while other resource values

are maintained or improved through cost-effective development and improved
management.
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RECREATION

A broad range of developed and dispersed recreation opportunities in balance
with identified existing and future demand is provided.

RESEARCH NATURAL AREAS

All botanical Research Natural Areas are established and targets are met.

All qualified aguatic and geologic candidates are identified and recamended
for establishment.

RIPERIAN AREAS

Riparian areas are managed to protect or improve riparian area-dependent
resources while allowing for management of other compatible uses.

SPECIAL: INTEREST AREAS

Special Interest Areas (botanic, geologic, scenic, zoologic) are managed to
fulfill the intent and purpose for which the areas are established.

THREATENED, ENDANGERED, OR SENSITIVE SPECIES

The habitats of threatened or endangered animals are protected or improved to
assist the recovery of the species in cooperation with state and other
federal agencies. Sensitive plant species are protected to ensure they will
not become threatened or endangered.

TIMBER

The timber resource is managed to provide a sustained yield of commercial
sawtimber, public fuelwood, and miscellansous wood products, while other
resource values are maintained at or above those minimums prescribed by law
and/or regulation.

VISUAL RESOURCES

The quality of the scenic resocurce and viewing cpportunities are maintained
or enhanced.

WATERSHED

National Forest management activities are conducted to maintain or improve
soil productivity, to maintain fawvorable conditions of waterflow, and to
camply with water quality goals as specified in state and federal clean water

legislation for the sustained benefit of consunmptive and nonconsumptive users
of water.
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WILD AND SCENIC RIVERS

The newly designated North Fork of the Kern and South Fork of the Kern Wild
and Scenic Rivers are managed to protect their wild and scenic qualities. The
Middle Fork of the San Joaguin is managed so as not to preclude its
designation as a Wild and Scenic River.

WILDERNESS

Classified wilderness is managed to protect and perpetuate the wilderness
character of the area; to provide opportunities for primitive recreation; to
maintain wildlife and fish, scenic, and watershed values; and to maintain or
enhance the quality of wilderness experiences.

WILDLIFE

Wildlife habitat is managed to provide specles diversity, to ensure that
viable populations of existing native vertebrates and invertebrates are
maintained, and that the habitats of management emphasis sgpecies are
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Forest objectives are the quantified resocurce and activity outputs for the
10-year planning period (1988-1997).
outputs or inventory fram the base year of 1982; the 1980 Resources Planning
Act (RPA) targets for the years 1990 and 2030; and the outputs that will
They are displayed in this manner for

result from implementing the Plan.
There are no RPA targets for many of the categories.

camparison purposes.
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Administrative Sites
Forest Sexrvice owned (no.)

leased (no.)
Dams and Rese.rrvoirs'

Forest Service (no.)
State/Local (no.)
Private (no.)

Roads (miles)
Construction (total)
recresation (site access)
(interior)
Reconstruction (total)
timber
recreation (site access)
(interior)
Maintenance (total)
Trails (miles)

Construction (total)

open National Forest
OHV
nordic

Forest Objectives
Average Annual Outputs for Decade 1
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Forest-wide Standards and Guidelines

Forest-wide Standards and Guidelines set the minimum rescurce canxditions that
will be maintained throughout the Forest. They provide specific guidelines
for the mansgement of each resource to ensure its protection or enhancement.

They apply wherever the resource or activity occurs.

More specific or

additicnal direction may be given by Management Prescriptions or Management

Area Direction.

This section displays the guidelines for managing all

resources of the

Forest.

Resource Page
AirQuality . .. oo v it i it ittt s n e e et e e 75
Cultural Resources ...... e e e ae et h et e e s e n e e . 75
Diversity . ......c o vvviann e e e et e e e 76
Energy ......... Cer e e e i e s e co e 17
Facilities . . . . . . . . v i i it v i e .o e e e e a e s e e e e 77
Fish ... iv ittt ieanroersanssansesan e v et b e e e e 78
Geology. ..ot i ve e it e e e e e Ch e s et e s e 80
BardwoodsS .. .. oottt v eriortiosetonssssnoneososarssnsssaasssnss 80
Lands ......cc0 0000 e e e e e e e e et e e s e . 80
Minerals ..... ¢ in vt vonecnoransnnranesas . . et s e e 82
Pest Management ....... ettt et e et e e e e e e e 83
Protection ... ... i iiiiie i enennaes P e e et e e e st e . 84
Range ............... e C e e e e e e e e 84
Recreation ...........ccc0.. .o e et et e e st e e s 86
Research NaturalAreas .........c0 00ttt et oo Ce s a e creeees 89
Riparian Ar€as . « v v v v v st s vttt i s n et e cossaon st sansosssonmnanns 89
SensitivePlants ., . ..... b e ettt e e st e e ey e er s es 91
SpecialInterest ArY€as . ... v oo vttt tnntonesassansersssacsarsanoa 02
Timber ..... e e b bt e st et s e e e s e e n e e et 92
Visual RESOUIrCeS . » . v v v o v v e s v stnsaanansosssasonses .. e e 93
Watershed . .. ... o i it e et s st et s oo et ovennsosossrssnnnsnsoansnas o4
Wildand ScenicRIVEIrS . v .o e v cv e s v e neoaasonaanse e e s e s h e e o7
Wilderness G at e s e s e s e e e e ceaan e s e e 97
Wildlife .. ...ttt eiir e tenstaostostasnssoessanesonsss e s e e o8
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Energy

- Authorize the development of wind as an energy source where development
is compatible with the attainment of established Forest goals for other
resources Or uses.

- Authorize new hydroelectric power facilities as an energy source when
development of projects will allow streamflow sufficient to maintain
resident trout fisheries, maintain Visual Quality Objectives, and uphold
wildlife and riparian resource objectives.

-~ Assure that energy conservation practices are applied to National Forest
management programs.

- To the extent possible, require the use of existing roads, disturbed
areas, and the co-locaticn or clustering of energy development facilities
such as roads, pipelines, powerplant and support structures.

Facilities

~ Provide additions to the transportation system for resource development.
Provide public access to public land and developed recreation sites,
consistent with Forest goals and objectives.

- Reconstruct and regulate traffic as needed for public safety and/or
resource protection.

- Address concerms for public safety and resource protection through road
closure, relocation or reconstruction of non-system roads consistent with
available budgets.

- Maintain facilities to established standards, make them energy efficient,
and/or replace if necessary.

- Schedule facilities maintenance and replacement per the following
priorities:

1. Correct inventoried health and safety items.

2. Accaomplish annual recurrent maintenance.

3. Eliminate inventoried maintenance backlogs.

4. Replace condemed facilities if there is a continued need and no
feasible alternatives are available. If construction funds are
not available, continue rehabilitation/refurbishing work necessary
to maintain facilities at habitable standards while perpetuating
the life of the structure.

5. Provide new facilities where needed.

- Consider mass transit options when vehicle use exceeds the capacity of
existing roads or threatens to damage resource values or when public
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facilities can best be served by a comunity-wide system proposed by
another entity.

- Provide trails for hikers, skiers, egquestrians, bicyclists, snowmobilers,

the handicapped, and off-highway vehicle users when compatible with user
needs, level of development, and Forest goals and cbjectives.

- Maintain trails to assigned maintenance levels.

- Coardinate trail construction, rerouting, improvement, and maintenance
with cooperating or affected agencies.

- Separate incampatible trail uses where feasible.

- Ut1lize existing developed facilities, roads, and trails for both sumer
and winter recreation activaties, whenever possible, before developing
new ones for exclusive seasonal use.

Fish
Threatened and Endangered Fish
- Rehabilitate and maintain essentiel habitat for these speciles according
to species' recovery plans and Memoranda oOf Understanding with the

California Department of Fish and Game and the U.S. Fish and Wildlife
Service.

- Provide high quality habitat for threatened and endangered fish species
based on the results of habitat capability model analyses.

- Manage all stream reaches of essential habitat as depicted in the
Recovery Plan to the following guidelines in consultation with the U.S.
Fish and Wildlife Service.

1, Do not allow any activity that results in more than 10 percent
degradation of the habitat within any given stream reach; this
conclusion nmust be supported by data that results from the use of a
quantitative methodology survey such as GAWS, OOWFISH, etc.

2. Restore unstable or eroding streambanks to attain a streambank system
that is no more than 10 percent unstable at any given tame.

3. Retain vegetation adjacent to peremnial streams that affords stream
shading and streambank stability.

Fisheries

= Provide medium~ to high-quality habitat for resident fish species based
on the results of the appropriate habitat capability model.

- Manage all stream reaches of all state designated wild txout waters
according to the following:
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1. Any activity that results in trampling and chiseling should not exceed
10 percent of any given stream reach. A reach is defined as a
contimous portion of a stream with haomogeneocus  physical
characteristics. Use the current situation as documented in the Final
Environmental Impact Statement (EIS) as a reference point.

2. Restore unstable or eroding streambanks to attain a streambank system
that is no more than 10 percent unstable at any given time.

3. Streamside wvegetation should provide a mnimum of 90 percent of the
habitat's capability to provide stream shading and fish cover.

- Manage all stream reaches containing resident fish according to the
following:

1. Any activity that results in trampling and chiseling should not
exceed 20 percent of any given stream reach. Use the current
situation as documented in the EIS as a reference point.

2. Restore unstable or eroding streambanks to attain a streambank

system that is no more than 20 percent unstable at any given time.

— Prohibit stream-modifying construction activities within or immediately
adjacent to the aguatic zone during the following spawning seasons:

1. in streams with gpring spawning species (rainbow, cutthroat, and
golden trout), February 15-August 20;

2. in streams with fall spawning species (brown and brook trout),
October 1-April 15.

Exceptions to (1) and (2) above must be approved by the Forest
Supervisor.

~ Design stream crossings to accamodate fish passage where proposed roads
and trails will cross streams that support active or potential fisheries,

~ Maintain instream flows needed to support existing resident fisheries.

- Maintain water levels in reservoirs and natural 1lakes to support
fisheries to at least existing levels.

- Negotiate with the Federal Energy Regulatory Commission (FERC) and the
affected utility campanies to rewater selected reaches of streams for the
re-establishment of resident trout fisheries.

- Coordinate with the Califormia Department of Fish and Game to establish

standards for viable populations and tolersble levels of depletion for
resident fish species.
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Geology

- Design and construct structures or facilities located near active faults

and/or areas of known seismic activity to withstand seismic impacts.
Relocate structures or facilities to less active sites where design and
construction is not econamically efficient.

Conduct on-site geologic investigations prior to surface or vegetation-
disturbing activities on lands mapped as highly or extremely unstable on
Forest geologic resource inventory maps. Assess the feasibility of
mitigation measures and include stability mitigation measures in project
operating plans and design specifications.

Make a slope suitability examination based on sheer strength/sheer stress
relationships before constructing roads or other permanent davelopments
in areas that are a hazard because of instability.

Cooperate with other agencies, where appropriate, in identifying geologic
hazards in areas of existing roads or facilities and assess the
feasibility of implementing hazard mitigation measures.

Wherever appropriate, include information explaining local geology or
interesting geologic features in interpretive displays, publications, and
interpretive programs.

Hardwoods

Protect the integrity of the hardwood ecosystem in all existing oak
stands.

Lands

Electronic Sites

Fully develop existing sites before authorizing new sites. Authorize new
sites or expand existing sites only after anslysis indicates such use is
compatible with Forest goals and objectives.

Landovmership Adjustments

Acquire lands by exchange, purchase, or donation in the following
priority:

1. Highest priority:

a. lands with water frontage such as lakes, streams, floodplains,
wetlands, and riparian zones:;

b. key game management areas and lands having endangered or
threatened fish, wildlife, or plant habitat;

c. lands needed to reduce fire risks;
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Special Uses

- Issue special use permits only if private land suitable for the use is
not reasonably available and if the use is compatible with established
Forest goals and objectives.

- Apply the following priority when evaluating special use permit
applications:

1. public uses (governmental)
2. semi-public uses
3. pravate (exclusive) uses.

- Issue no special use permits on lands identified for exchange when this
would reduce future exchange opportumities.

Utility Corxridors

- Participate in the Eastern Sierra Interagency Utility Corridor Study to
1dentify an east/west corridor designation.

Withdrawals
- Review exasting withdrawals and recommend revocation when the purposes
for which the withdrawals were established no longer exist or can no
longer be administratively accamplished.
- Initiate Forest Service withdrawals for new sites only when other
available surface use and occupancy controls cannot protect the surface
Tesources.

Minerals

Minerals Management: General

- Admmister mining laws and regulations to permit the uninterrupted
production of minerals while assuring the adequate protection of other
resources and environmental values

.~ Where valid existing rights within withdrawn areas are exercised,
operating plans should be consistent with the purpose of withdrawals.

- Coordinate the mineral management program with the Bureau of Land
Management.

Leasable Minerals: 0il, Gas, and Geothermal
- Provide for the leasing of National Forest lands for esploration and
development of oil, gas and geothermal resources camensurate with other

resource values. Follow existing Memoranda of Understanding between the
Bureau of Land Management and the Forest Service that relate to oil, gas,
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and geothermal mineral activities. Follow applicable regulations,
operating orders, and notices for oil, gas, and geothermal leases issued
pursuant to appropriate authority.

- Prepare environmental documents that analyze full-scale development prior
to consenting to Bureau of Land Management's issuance of geothermal
leases.

- Prepare postlease environmental documents in cooperation with the Bureau
of Land Management for site-specific exploration, development, and
production proposals. Assure that impacts to resources are appropriately
analyzed. Assure that impacts to these rescurces are mitagated to the
extent possible.

- Consider the location of fluid conveyance 1lines and facilaties for
geothermal development to ensure the wviability of deer migration
corridors. Encourage geothermal development that utilizes air cooling
rather than evaporative cooling systems.

Ieasable Minerals: Other

- Provide for leasing National Forest System lands for the exploration and
development of minerals, camensurate with other resource wvalues, as
specified under the Minerals Leasing Act of 1920 and the Minerals Leasing
Act for 2cquired Lands of 1967. This includes hardrock minerals. Follow
applicable laws and regulations.

Locatable Minerals
- Allow all National Forest System lands not specifically withdrawn from
mineral entry to be available for mineral exploration, location and
extraction under applicable laws and regulations.
Saleable Minerals
- Utilize common variety minerals, e.g., sand, gravel, and borrow material
without encrcaching upon other resource values. Encourage the use of
materials that are available from the private sector where possible.
- Provide for the sale of camon variety minerals when such action will not

cause unacceptable damage to the surface resources. This includes
impacts on surface-based access.

Pest Management

- Coordinate pest control programs with the U.S. Fish and Wildlife Service,
the California Depariment of Fish and Game, the Califormia Department of
Health Services, other federal, state, and local agencies, and private
sector groups as needed.

- Follow an Integrated Pest Management approach to managing pests during

the planning and implementation of all appropriate activities,
particularly those that influence vegetation. Consider and analyze, on a
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site-specific project basis, a full range of pest management alternatives
that include cultural, biological and mechanical methods. Select
treatment methods through the environmental analysis process that
consider the environmental effects, treatment efficacy, and cost
effectiveness of each altemative. Determine monitoring and enforcement
plans to implement specific measures during this site-specific process.
Pest detection, surveillance, evaluation, prevention, suppression, and
post-action evaluation are integral components of this Integrated Pest
Management approach.

—~ Treat green pine stumps that are eight inches and larger in diameter with
borax to minimize the aerial spread of annosus root disease in stands
that are managed for timber production. Treat all green conifer stumps
with borax in areas managed with a oconcentrated/developed recreation

emphasis.

Protection

-~ Implement a fire management program consisting of: 17 percent prevention
and detection, 83 percent suppression and aviation, and the application
of all appropriate wildfire suppression strategies (confinement,
contaimment, and control).

- Use Prescriptions and Management Area Direction and fire management
> action plans when determining the appropriate wildfire suppression
strategy.
- Use prescribed fire as a management tool.
~ Consider both existing conditions and the effect of future management
activities in the area surrounding the project area when developing
treatment standards for fuels.

~ Coordinate with local fire districts in the development of major new
structural facilities on National Forest lands.

- Allowable burned acre objectives for specific areas will be determined in
the preparation of fire management area plans.

- The Forest Service mission in fire management 1s to use fire as a
resource management tool.
Range

- Develop range resources to their reasonable potential and manage them for
sustained yields.

- Provide grazing tenure to lend stability to the Iocal livestock~raising
community and established ranching operations.

- Manage grazing allotments according to a planned management system.
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- Use repeated treatments, if necessary, to establish vegetation on £ill
material where bridges or culverts cross streams.

~ Heavily armor the streanbed both upstream and downstream from each road,
trail, and livestock path crossing that has neither a bridge nor a
culvert. Give highest priority to streams that contain threatened or
endangered trout species and watersheds that provide domestic water

supplies.

Use the following spacing of cross-drains on unsurfaced roads as a guide:

~ Qutslope unsurfaced roads and tralls where user safety and designed use
are not jeopardized.

Avoid creating berms that hinder drainage on low gradient roads.

Revegetate rvads and trails when use is terminated.

1

Return all lands in declining watershed condition to equilibrium.

Wild and Scenic Rivers

- Develop management plans in conjunction with the Sequoia National Forest
for the newly designated North Fork of the Kermm and South Fork of the
Kern Wild and Scenic Rivers.

- Undertake no management activities that would preclude designation of the
Middle Fork of the San Joaguin River as a Wild and Scenic River.

Wilderness

- Develop management plans or amend existing plans to address wilderness
designated by the California Wildermess Act of 1984 or any wilderness
legislation enacted during the plaming period.

- Manage wildemrmess under the following guidelines: maintain a
predominantly natural and natural-appearing environment, facilitate low
frequencies of interaction between users, and exercise necessary controls
primarily from outside the wilderness boundary. Any on-site controls
should be subtle.
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Wildlife
Threatened, Endangered, and Sensitive Animal Species

- Consider threatened and endangered species as below viability untal
recovery is achieved. Emhasize the protection and improvement of
habitat for threatened or endangered wildlife. Manage for the protection
and enhancement of all historically and potentially threatened or
endangered species habitat as necessary to meet recovery levels.

- Cooperate with the Fish and Wildlife Service and California Department of
Fish and Game in the management of threatened and endangered species and
the restoration of habitat. Submit proposals for actions that might
affect the contimued existence of a threatened or endangered species to
the U.S. Fish and Wildlife Service for formal caonsultation.

- Develop and implement a consistent, systematic, biologically sound
strategy to manage sensitive species and their habitats so that federal
listing does not occur.

- Permit scientific studies on sensitive species only i1f the studies would
benefit the species.

Management Indicator Species

Management Indicator Species are those that the Forest identified for one or
more of the following reasons: federally desagnated threatened or endangered
species; sensitive species:; harvest species; ecological indicator species; or
special interest species.

Populations of species in these categories will be maintained at viable
levels. These Standards and Guidelines apply to exasting and potential
habitats for these species.

Carnivores (State-listed or Sensitive): Sierra Nevada red fox, pine
marten, fisher, wolverine

1. Inventory project areas where development or hsbitat alteration
projects could alter habitats required by these species.

2. Maintain the integrity of habitats required by these species. Manage
known habitats to ensure that breeding and adjacent foraging habitats
are maintained.

Mule deer (Harvest)

1. Maintain or enhance the integrity of key winter ranges, holding
areas, migration routes, and fawning areas for mule deer. Although
management activities may allow for some alteration of their habatat,
the goal is to maintain deer habitat to support deer population
levels consistent with deer herd management objectives.
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- Design wvegetative treatment units on sumer, winter, and
transition ranges so that the distance from forage to cover does
not exceed six hundred feet.

- Recognize the sensitivity of infringement on known key mule deer
fawning areas during the critical fawning period from June 15 to
July 15. Resolve conflicts in favor of fawning areas.

- Manage sumer and transition ranges for each herd to provide a
thermal cover to forage ratio between 20:80 and 80:20 on each
area.

- Develop water sources where water is needed and opportunities are
available.

- Coordinate with Caltrans and the counties to provide the safest
possible road crossings for mule deer.

Recognize the importance of key deer habitats. Emphasize the
protection of critical deer habitat when analyzing development
proposals.

Detemmine forage allocation for deer on the basis of five pounds of
forage per deer per day (6.5 deer per AUM).

Coordinate with California Department of Fish and Game in
implementing existing deer herd plans. Cooperate with the Department
of Fish and Game in the preparation of needed additional deer herd
plans.

Bald eagle (Endangered)

1.

2.

Manage for recovery. Recovery may reguire the management of
potential sites as well as occupied sites.

Use the presence of bald eagles and results of the habitat capability
model for the species to establish the existing and potential
wintering areas including winter rvosts, foraging areas, and daytime
pexrches.

Maintain the integrity of existing wintering areas. Do not establish
new winter uses or recreation desvelopments within one-quarter mile of
such aress.

Maintain and enhance fish, waterfowl, and other prey-base populations
within winter foraging areas where opportunities exist.

Implement the Pacific States Bald Eagle Recovery Plan. Prepare a

local winter bald eagle management plan that tiers to the Pacific
States Plan.
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Golden eagle and prairie falcon (Special Interest)

1. Maintain or enhance the integrity of nesting babitats for golden
eagles and prairie falcons.

- Limit human disturbance within one-—quarter mile of nest sites
fraom February 1 through June 30.

- Provide for several successional stages and vegetation types
within five miles of nest sites.

- Provide artificial ledges on cliffs where the lack of ledges is a
limiting factor. :

Tule elk (Special Interest)

1. Follow the direction of'the Tule Elk Management Plan for the Owens
Valley.

Peregrine falcon (Endangered)

1. Implement the Pacific Coast American Peregrine Falcon Recovery Plan
prepared by the U.S. Fish and Wildlife Service.

2. Establish two nesting pairs of peregrine falcons.

Goshavk (Sensitive)

1. Maantain a density of at least one goshawk territory per eighteen
square miles within goshawk hsbitat range. Distances between
territories or clumps of territories will not exceed twelve miles.
Goshawk habitat range is defined as an area contaiming active or
potential nesting habitat as defined below.

2. Maintain at least one hundred acres of mature timber per territory to
provide suitable conditions for the nest stand and an alternate nest
stand. If the nest stand and an alternate nest stand are known,
delineate at least fifty acres around each stand. If only the nest
stand is known, delineate either one hundred acres around the nest
stand or at least fifty acres around the nest stand and, within a
half-mile radius, at least fifty acres around a potential alternate
nest stand. Ensure that replacement stands are incorporated in
territories.

3. Give preference to currently active nest territories when delineating
a population network.

4. Include the following elements in potential goshawk habitat or
territories retained to assure species viability: (a) five or more
vegetation types and three or more seral stages within two miles of
the nest stand; (b) at least 40 percent canopy cover; (c) a water
source within one-quarter mile of the nest stand; and (d) a nest
stand location on a slope of less than 20 percent.
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5. Locate territories in areas classified as unsuitable for cammercial
timbher management wherever possible.

6. Exclude timber activities within occupied nest stands during the
nesting period. Timber activities during other time periods should
be limited to those activities that meet the habitat wvariables
associated with suitable habitat in the Forest's goshawk habitat
capability model.

Blue grouse (Harvest)

1. Maintain or enhance blue grouse habitat by protecting wegetative
diversity, riparian habitat, and down logs.

Sage grouse (Haxvest)

1. Maintain a shrub canopy cover of at least 20 percent on at least 30
percent of wegetation treatment areas within six miles of known

strutting grounds (leks).

2. Allow no vegetative treatment in sage grouse habitat that would have
a significant negative impact on this species.

3. Recognize the sensitivity of sage grouse leks during the period from
March 1 and April 30. Resolve conflicts in favor of sage.grouse.

4. Cooperate with the California Department of Fish and Game in
reantroduction efforts.

Spotted owl/Great gray owl (Sensitive)

1l. Conduct periodic inventories. If spotted owl pairs are located,
manage their habitat as needed to maintain natural distribution on
the Forest.

2. If great gray owls are documented, maintain foraging and nesting
habitat where management activities could alter their habitat.

Sierra Neveda mountain sheep (Sensitive) and Nelson mountain sheep
(Special Interest)

1. Maintain existing mountain sheep habitat. UWhere feasible, expand
their ranges by transplanting animals to suitable unoccupied habitats
as per the criteria gstated in the Sierra Nevada Mountain Sheep
Recovery Plan.

2. Permit no increase in existing livestock use i1f the increase is shown
to be deleterious to mountain sheep populations as defined in the

Recovery Plan.

3. Maintain the health of established mountain sheep populations. If
disease transmission from domestic livestock 1s shown to be
deleterious to mountain sheep populations, find ways to alleviate
this problem.
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Management Prescriptions

Management Prescriptions specify how all the Forest resources will be managed
to emphasize a specific resocurce. Each prescription has a different resource
emphasis. Several prescriptions may be inplemented wathin one Management
Area, depending on the resources and use of the area.

This section describes the purpose of each prescription, what the resource
emphasis will be and where the prescription will be gpplied. It displays
direction for management of each resource. There are eighteen prescriptions
that will be implemented.

No Prescription Page
1. Designated Wilderness............ e e e e e 107
2. ProposedWilderness ..........ccciveerans i h e . 113
3. Mountain Sheep Habitat........... P P 116
4, MuleDeerHabitat ......... ... ittt assnnsanans 117
5, ResearchNaturalAreas ........cco v eeeieenns e s e e e s 119
6. Mono Basin National Forest SceniCArea .. ... .. cvov s nonnnao 122
7. Ancient BristleconePineForest .........ccovv v e e 123
8. WildandScenicRivers ....... .ottty e e 126
9. Uneven-aged Timber Management . ....... .0 iittitsontiononn 130

10, HighLevel TimberManagement ... ... ..ottt eetenvereoarvonos 132

11. Range ........ N et e 134

12. ConcentratedRecreationArea .......... ..ttt erenonnasnns . 136

13. Alpine Ski Area, Existing and UnderStudy ......... v eaesseeseas. 138

14. Potential Alpine SkiArea ....... S b e et e a et e e e o0 140

15. Developed RecreationSite ...................... et e e 143

16. DispersedRecreation............c.civiiuvans e e 145

17. Semi-Primitive Recreation .......... e e e e e 147

18. Multiple ReSOUrCEArea .. ..... .« c: v oiteerneeninncttsosonns 149
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Designated Wilderness (#1)

The purpose of this prescription is to protect wild lands and their
wilderness values of natural ecological integrity and natural appearance.

The emphasis is on providing opportunities for solitude, challenge, and
primtive recreatian.

This prescription applies to the existing Ansel Adams, Hoover, Golden Trout,
John Muir, Scouth Sierra, and any Wilderness designated by Congress during the
planning pericod.

Element Management Direction

Air Quality Monitor air quality on Class I airsheds to detect
degradation. Recommend abatement measures after
Air Quality Related Values and indicators are

determined.

Cultural Resources Protect significant cultural properties by limiting
or distributing use.

Energy Permit no new energy developments.

Facilities Allow no road construction.

Manage the trail system as determined in the
management plan for each wilderness. Maintain
trails to assigned maintenance levels.

Mount signs to be uncbtrusive and not detract from
the surrounding natural environment. Sign only as
needed for progressive ‘travel. Do mot sign
features other than passes.

Use fords at stream crossings unless a bridge is
needed for safety or route connection. Construct
needed bridges using materials and methods that
will best preserve wilderness values.

Emphasize the wuse of native materials when
designing rescurce protection improvements.

Allow snow survey cabins to remain in wilderness
only if essential for the safety of surveyors.
Remove snow survey cabins after the associated
survey sites have been correlated with, and
replaced by, sites outside wilderness. Make
exceptions if a cabin is needed for safe
long-distance travel to a site that is still in
use.
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Geology

Minerals

Pest Management

Protection
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Where a demonstrated need is identified, allow
automatic snow survey instrumentation and temporary
seismic stations in wilderness with the condition
that the facilities will be periodically evaluated
for need. When the instruments are no longer
needed, the facilities would be removed and the
site resbored to as near a natural condition as
possible.

Allow aerial fish stocking in wilderness if it
avoids impacts on vigitors and involves only lakes
that were aerially stocked before the affected
wildermess was legislatively designated. Licensed
fishing is allowed.

Consider the risk from landslide and seismic
processes when locating new trails. Provide
information on these risks to wilderness users.

Attempt to acquire 2ll private land inholdings.

Determine the validity of existing mining claims
when a plan of operations is submitted. Subject to
valid existing rights, designated wildermess areas
are withdrawm from further mineral entry.

Administer operating plans to protect wilderness
values and grandfathered valid existing rights.

Allow no mineral 1leasging, including gecthermal
leasing, in designated wilderness.

Permit no sales or extraction of common variety
minerals in designated wildemess.

Allow insect and disease infestations to run their
natural courses except where it is necessary to
prevent unacceptable damage +to0 resources on
adjacent lands or to prevent umnatural loss to the
wilderness resource because of exotic pests.

Use the fire suppression strategies of confinement,
containment, or control for management of unplanned
natural fires. Control all unplanned human-caused
fires.

Obtain approval prior to emergency use of the
followang suppression activities: Regional Forester
approval for +tractor use and/or for heliport
construction; Forest Supervisor approval for
helispot construction, retardant application other
than short-term or fugitive-dye, wheeled vehicles,
generators, or chain saws (unless for direct
suppressicn).
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Apply low-impact suppression tactics such as
reliance upon natural barriers unless more direct
attack is needed to protect persons or adjacent
property values. Favor the use of water over land
disturbance. Favor cold-trailing over handline
construction. .

Mitigate temporary fire camps, helispots, evidence
of wvehicles, and other disturbances created by
emergency fire suppression activities.

Use prescribed fire (plammed ignitions only) to
reduce the risks and consequences of wildfire
within wilderness or escaping fram wilderness to an

acceptable level.

Administer the range grazing program as defined by
Forest Service Manual 2323.2 (Wilderness) and
Forest Service Manual 2200 (Range).

Allotment Management Plans (AMPs) will consider

Distribute publications to wildemess users that
anphasize wilderness regulations, etiquette, and
health and safety considerations including fire
safety.

Allow the dispersed recreation  activities
appropriate to Primitive and Semi-Primitive
Nen-Motorized Recreation Opportunity Spectrum (ROS)
classes. Allow no off-highway/over-snow (OHV/0SV)
vehicle use.

BEnphasize minimum impact camping techniques when
interacting with wilderness users or developing

Require that campsites be located one hundred feet
or more from lakeshores, trails and streams where
terrain permits, but in no case closer than
twenty-five feet.

Advocate and enforce the pack-it-in, pack-it-out
program for trash.

Prohibit discharge of firearms except for
emergencies, or for taking wildlife as permitted
under state game laws.

Prohibit wood fires in areas that are
environmentally sensitive or where wood is scarce.
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Timber
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Watershed

Wild and Scenic Rivers
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Allow loose herding of pack and saddlestock anly
where trall conditions make it unsafe to tie stock
together.

Prchibit overnight picketing or tethering of stock
in meadows. Require that stock tied overnight be
tied to hatch lines on hard sites.

Require that feed for recreation stock be packed
anto the wilderness under the following conditions:
before the grazing season, where feed is
unavailable, or where grazing would damage natural
resources.

Prohibit tying of stock within ocne hundred feet of
water, trails, or campsites except when loading or
unloading. When loading or unloading, tie stock
only to trees eight inches in diameter or larger.

Issue no new permits for pastures or stock packing
services in the Ansel Adams, Hoover, Jon Muir, or
Golden Trout Wildernesses. Allow for a transfer
pexmat when ownership changes or pemits are
renewed if continued use is campatible with
wilderness management objectives.

BEmphasize the nurber of wilderness rangers during
the restricted season in heavaly wused, popular
areas to maximize personal contacts with wilderness
users.

Protected sites of threatened, endangered, or
gensitive plants and amumals by restricting or

Allow no timber harvesting.

Meet the Preservation Visual Quality Objective
(\R0).

Pemmit weather modification as long as effects on
clumate, wildermess wuse seascns, and other
resgurces are acceptable.

Incorporate the Forest Watershed Improvement Needs
Plan while protecting wilderness values.

Educate the public with regard to Giardia
Incorporate both wild and scenic river management
direction and wilderness management where a

designated river segment extends into designated
wilderness.
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i

LI

Wildermess Establish capacity limits for each wildermess and
implement entry limits on specific trailheads 1o
regulate use when use exceeds capacity.

Establish the season Guring which entry limits will
apply. The restricted use season may vary from ane
trailhead to another.

l |
| [
il

|

Redirect or restrict use where necessary to restore
impaired wildermess resources.

Ly

1

Limit party size and number of stock per party to a
level that protects social and natural resource
values. The level may vary within or between
wildernesses.

Apply trailhead entry quotas to both commercial and
noncanmmercial users.

AL

AR (A

Determine the current level of noncommercial and
camercial backpacking and mountaineering wuse.
Establish an appropriate level for these types of
use.

Apply quotas on the Pacific Crest Trail to only
those travelers who begin their trip at a trailhead
with quotas.

I

Prohibit wheeled mechanical devices including, but
not limited to, bicycles, wagons, and carts except
those needed for administrative purposes or for use
by physically handicapped persans under special
permit.

Construct no benches, tables, ar shelters.

il

il

fi

Allow plant collection and scientific research
under permit on a case-by-case basis.

Require the removal of airplane wreckage by owner
or insurance company.

Notify the appropriate military authority of
low-level flights over wilderness until flights
cease. Coordinate with +the Federal Aviation
Adninistration to update wilderness boundaries on
flight charts.

i

Limit comercial wilderness activities under permit
to those that meet public needs and camot be
provided elsewhere.

|

Permmit no competitive type events in wilderness.
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wildlife Protect the integrity of natural ecological

processes by restoring those processes that have
been altered by human activities.

Protect key habitat for Management Indicator
Species by limiting or distributing use.

Manage mountain sheep habitat to maintain and/or
enhance carrying capacity. Relocate existing or
construct new recreation trails only in areas where
the trails will not cause significant adverse
effects upon the use by mountain sheep of their
habitat. Identify and provide for this sensitivity
in the appropriate wilderness management plan.

Licensed hunting is allowed.
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Proposed Wilderness (#2)

The purpose of this prescription is to recognize and protect wilderness
attributes of Further Plaming Areas recommended for wilderness pending

Congressional designatian.

The emphasis is on providing traditional public uses during the interim that
do not jeopardize designation as wilderness.

This prescription applies to the Table Mountain and Tioga Lake Further
Planning Areas and portions of the White Mountains and Paiute-Mazourka
Further Planning Areas. These total approximately 172,600 National Forest
System acres.

Element Management Direction

Air Quality Maintain Air Quality Related Values.

Energy Paxmit no new energy developments or leases.
Facilities Allow no road construction or reconstruction.

Maintain, meconstruct, or construct trails on the

current dinventory according +to established
Forest-wide priorities.

Retain other facilities if desived, but do not
expand them.

Fisheries Continue current management, including aerial fish
stocking and habitat improvement to the extent that
wilderness wvalues are not adversely affected.
Licensed fishing is allowed.

Lands Consider the acquisition of private lands inside
the proposed wildermess boundary on a Forest-wide
priority basis.

Allow special uses to continue, but not to expand.
If a cwrrent permit terminates or expires, a new
permit will only be issued on an annual basis.

Minerals Determine the validity of existing mining claims
when a plan of operations is submitied.
Admninister operating plans to protect inherent
wildermmess attributes and grandfathered wvalid
existing rights.

Allow no mineral leasing, including geothermal
leasing, in proposed wildermess.

Permit no sales or extraction of common variety
minerals in proposed wilderness.
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Mule Deer Habitat (#4)

The purpose of this prescription is to preserve or enhance key mile deer
habitat in order to maintain or increase existing population levels.

The emphasis is on key mule deer habitat, fawning areas, winter range,
migration corridors, and holding areas. Other management activities will be
prohibited or reduced if they present unresolvable conflicts in these key
areas.

Element Management Direction

Energy Recamend in favor of energy dewvelopment where
development is determined to be coampatible with
wildlife  values. Recommend against energy
development where impacts to wildlife values
cannot be mitigated or are unacceptable.

Facilities Iocate trails and manage their use so they do not
conflict with mule deer habitat.

Do not establish roads or heliports where they
would conflict with mule deex.

Minexals Work with claimants and mineral operators to limit
mineral exploration/development activities within
mule deer migration corridors during migration
periods, within key fawning areas, and on Kkey
winter range JIf it is determined on a
project-specific basis that mineral operations
would affect mule deer usage of these habitats.

Protection Use the fire suppression strategies of confinement,
containment, or control for management of unplanned
natural fires. Control all unplanned nman-caused
fires.

Prescribed fire may be wused for habitat
inprovement.

Range Manage livestock Animal Unit Months (AUMs) on key
deer winter range and other critical habitats such
as migration routes, holding areas and fawning
areas according to objectives of the Deer Herd
Management Plans approved jointly by the Forest,
the Bureau of Land Management and the California
Department of Fish and Game.

Recreation Design new development so that the integrity of
mle deer staging areas, migration corridors and
key habitat is maintained. Allow the dispersed
activities appropriate to Primitive, Semi-Primitiwve
Non-Motorized, Semi-Primitive Motorized and Roaded
Natural ROS classes. ClVs are permitted on
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existing designated roads and +trails unless
otherwise restricted. O0OSVs are prohibited unless
otherwise indicabted on the Winter Motor Vehicle Use

Map.

Riparian Areas Improve riparian areas where necessary to enhance
fawning habitat,

Timber Leave vegetation necessary for thermal and hiding
cover.

Visual Resources Meet or exceed the Partial Retention VQO.

Wildlife Maintain habitat quality in key fawning areas,
winter range, holding areas, and key migration
routes.

Manage vegetation on key habitat areas for optimum
forage—-to-cover ratios.

Manage the remaining non-key winter range to
provide the composition and seral stages of
preferred brush species that will meet the dietary
needs of mule deer.

Restrict vehicular access as necessary to protect
deer winter range, holding areas, and knowm key
fawning areas.

Coordinate with Bureau of Land Management's

Benton-Owens Valley Management Framework Plan for
seasonal road closure dates to benefit mule deer.
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MANAGEMENT AREA # 7

O NATIONAL

rG Lake

Benton &

Prescription Allocation (Rx) for Management Area #7: Upper Owens River

Rx 9 Uneven-aged Timber Management 6,163 %

Rx 10 High Level Timber Management 17,866 035

Rx 11 Range Emphasis 19,450 '

Rx 12 Concentrated Recreation Area 3,906

Rx 15 Developed Recreation Site 292 n‘?l';?::
Rx 16 Dispersed Recreation 8,043

Total 55.720

pper Owens River
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MANAGEMENT AREA #7

Upper Owens River
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Upper Owens River (#7)

Description

The Upper Owens River Management Area is located immediately above and to the
northwest of Lake Crowley. Included are the subdrainages of Deadman Creek,
the Upper Owens River, ILaittle Hot Creek, Dry Creek, and portions of Hot
Creek. Prominent features include Lookout Mountain, Deer Mountain, Smokey
Bear Flat, Little Antelope Valley and the Deadman/Inyo Craters volcanic
formations.

With the exception of the land immediately adjacent to the Owens River, the
remainder of the area is National Forest. A small fringe of the incorporated
Town of Mammoth Lakes is located in the southern portion of the area. U.S.
395 traverses in a northwest/southeast direction and is the major access to
the area.

Topography 1s characterized by numerocus small drainages with moderate side
slopes and flat ridgetops. Elevation ranges from 6,960 feet in the Hot Creek
draxnage to 8,796 feet atop Deer Mountain. The eastern portion contains
moderately rolling rangeland with sage and bitterbrush side slopes and grassy
valley bottoms. Higher elevations are characterized by the Jeffrey pine
forest.

As the primary watershed for Lake Crowley, the area provides an important
source for damestic water for the City of Los Angeles. The Upper Owens River
is an important trout fishery.

The Management Area is within the Long Valley Known Geothermal Rescurce Area
(KGRA). Seven lessees currently hold geothermal leases on approximately
38,190 acres of land within the Management Area. Exploration, including
wells drilled to a depth of more than 6,000 feet, has been conducted by
private industry and the scientific commmity. There 1s one operating 10
megawatt powerplant on private land within the Management Area. Commercial
developers have applied to Mono County for the rights to build two additicnal
pawer plants on private land. Commercial developers have applied to the
Bureau of Land Management to build a single power plant on Naticnal Forest
System land.

All or part of seven grazing allotments are located in the management area.
Recreational use i1s pramarily of a dispersed nature. The Inyo Craters, a
popular day-use site, focuses on the intexrpretation of geologic history.
Deadman, Lower Deadman, Glass Creek, and Big Springs Campgrounds provide
overnight camping facilities.

Timber stands include nearly pure red fir:; mixed stands of red fir, white
fir, lodgepole and Jeffrey pine; pure stands of lodgepole; and a pure stand
of Jeffrey pine. Because of logging activity, numerous single-lane and
two-lane dirt and gravel roads bisect the area. Logging debris and dead and
down wood form an important source of firewood for the adjacent Town of
Mammoth Lakes and numerous other communities as far south as ILone Pine,
Califorma. There is commercial fuelwood harvesting on the area.
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MANAGEMENT AREA # 9O

INYO NATIONAL FOREST

&

Inde‘nend:nu
Prescription Allocation (Rx) for Management Area #9: Mammoth %
-
]
Range Emphasls 3,357
Concentrated Recreation Area 5,796 Lone
Developed Recreatlon Site 261 Ui Pine

Total 8,414

ammoth
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MANAGEMENT AREA #O
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Mammoth (#9)
Description

The Mammoth Management Area contains private land within the Town of Mammoth
Lakes, National Forest System land, and land owned by the City of los
Angeles. The Mammoth/June Lake Airport, Hot Creek Fish Hatchery, Hot Creek,
and Sherwin Creek Campground are important features in this Management Area.

The area contains the admnistrative facilities of the Mammoth Ranger
District. Facilities include a major visitor center and Distxrict Office
canplex, a warehouse building, a housing area with six govermment-owned
houses and fifteen trailer pads for private house trailers, a grazing pasture
and tack facilities.

Topography is predominately moderately rolling terrain in the Mammoth Creek
drainage. The western portion of the area contains red fir and Jeffrey pine
forest, with the eastern portion comprised primarily of a
grass/bitterbrush/sage vegetative type.

Recent land exchange efforts have consolidated land ownership within the Town
of Mammoth Lakes leaving only two parcels of National Forest System lands
remaining in the Town. These lands are jdentified as the Shady Rest and
Woodstock parcels. Land exchange efforts in the past have been oriented
primarily toward consolidation of ownership and providing lands for community
needs such as school and hospital sites, industrial park sites for commnity
and private needs, and land for affordable housing development. Because of
the current growth emphasis of the newly incorporated Town, 1t is anticipated
that future land exchanges will be proposed by the cammmity to seek to
provade amemity facilities in support of the current destination resort

philoscphy.

Because of the proximity to the Town of Manmoth Lakes, many National Forest
land uses are directly related to the support of this popular resort
camunity. Uses include the facilities of the Mammoth County Water District,
Southern California Edison major power transmission lines, the Mammoth/June
Lake Airport, Continental Telephone communication facilities, a commmity
park, and the Hot Creek Fish Hatchery operated by the State of California.
In addition to the private land, the City of Los Angeles also owns several
parcels in the eastern portion of the area.

The area contains portions of two grazing allotments.

The area is important as a mule deer migration route and staging area in the
fall and spring.

Recreation use is heavy at Sherwin Creek Campground, Shady Rest and 0ld Shady
Rest Campgrounds immediately adjacent to the Town of Mammoth Lakes, and at
Earthquake Fault Interpretive Site. Heavy dispersed use also occurs along
Mammoth Creek and on Forest lands immediately adjacent to private land in the
Town. Hot Creek Interpretive Site, a popular day-use area, focuses on the
interpretation of the geologic resource.
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Base Lodge II and the proposed Base Lodge VII, important access points for
the Mammoth Mountain Ski Area, are also located within the Management Area.

B Because of its proximity to the proposed Sherwin Bowl Ski Area, the western
portion of the unit will play an important part in the develcpment of base
and other complementary facilities if Shexrwin Bowl is developed.

The vasual corridors along U.S. 395, a designated scenic highway, and State
Route 203, the primary entry point for the Town of Mammoth Lakes, are
important viewsheds to the traveling public.

Management Area Direction

Cultural Resocurces

= - Maintain and enhance cultural resource interpretive sites such as Mammoth
Creek caban, VIS cabin, Indian Caves.

Facilities

- Allow development of new ski base areas commensurate with local
transportation system planning.
Fash

= - Maintain productivity of the Hot Creek fishery in Section 25, Township 3
= South, Range 28 East.

- Maintain resocurces affecting Hot Creek Fish Hatchery.

- Study Laurel Pond for introduction of fish in coordination with
California Department of Fish and Game.

- Manage according to Hot Creek Wild Trout Management Plan of 1986.

Geology

- Continue to cooperate with and coordinate geophysical exploration and
research with the scientific community.

L

- Encourage continued geologic exploration and research relating to
post-caldera formation, seismic and volcanic activity and the prediction
of future seismic activity and volcanic eruptions.

- Where appropriate emphasize geothermal resources at interpretive sites or
in guides that cover the area.

Lands

- - Exchange Forest Service lands into the praivate sector for cammunity
expansion when:

1. The most appropriate use of the National Forest lands over the long
term is in the private sector;
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2. State, county, local and Forest Service planning processes identify EZ.:;
and support conveying ownership of the parcel from National Forest | 5
System status to the private sector; and E

3. The use intended for the federal land being exchanged meets the %
=

intent of the current approved Cammmnity General Plan.

~ Allow no federal land exchanges north of State Route 203 with the Mammoth
Lakes commmity during this planning period.

- Present proposed developments on National Forest System lands to other
governments for their comment when those governments have a vested
interest in the proposal.

oo R

~ Allow development cn National Forest System land when it is clearly
demonstrated that the infrastructure of a comunity can support the
demands of the proposed development and benefits from dJdevelopment
outweigh adverse impacts on the commmity.

Recreation

- Provide trail interface opportunities with the commmity of Manmoth
Lakes.

- Maintain open-space areas adjacent to the Town of Mammoth Lakes for
passive recreation use.

%

- Prohibit dispersed camping throughout the Management Area.

~ Prohibit development of Shady Rest Park beyond existing perimeter roads,
and north of the powerline rights-of-way.

- Mlow development of Mammoth Creek Park by the Town of Mammoth.

- Identify and program the expansion potential of the Shady Rest and
Sherwin Creek Campground complexes and develop as funds become available.

- Fully develop the interpretive potential of the Hot Creek geologic site
as funds become available.

Visual Resources

M!,&!!!;!)E!H"L“l' ".:!! aru"u ldlf'lll 1 g",!!!!

- Develop a corridor viewshed analysis and plans that include State Route

203 and U.S. 395. =
- Mitigate the visual impacts of existing major uses in the area seen from
U.S. 395 and State Route 203 east of the Town, as this is the major
gateway to the Mammoth area.
=
Water =
[
- Allow development on National Forest System lands in the Mammoth/June E
area where adeguate water 1s avallable after natural resource needs are %f
met. Allow for the exploration and development of new water sources on 5
=
194 -
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National Forest System lands for comunity purposes only when such
opportunities have been exhausted cn private lands.

- Support state water quality control requirements and local cordinances to
mitigate adverse impacts of urban runoff onto National Forest System
largds.

Wildlife
> = Continue to enhance and maintain waterfowl habitat at Laurel Pond.

- Maintain the integrity of key winter ranges, holding areas, migration
routes, and fawning areas for mule deer.
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Scott Cashen, M.S.—Independent Biological Resources and Forestry Consultant

January 28, 2013

Bureau of Land Management
Bishop Field Office

Attn: Collin Reinhardt

351 Pacu Lane, Suite 100
Bishop, CA 93514

Great Basin Unified Air Pollution Control District
Attn: Jan Sudoimer

157 Short Street

Bishop, CA 93514

Subject: Comments on the Draft Environmental Impact Statement and Draft
Environmental Impact Report for the CD-IV Project

Dear Mr. Reinhardt and Ms. Sudoimer:

This letter contains my comments on the Draft Environmental Impact Statement and
Draft Environmental Impact Report (“DEIS/DEIR”) prepared for ORNI 50, LLC’s
(“Applicant”) proposed CD-IV Project (“Project”). The Project involves the
construction, operation, and eventual decommissioning of a new 33 net megawatt (MW)
binary power plant. The Project also involves expanding the geothermal well field;
constructing pipelines to bring the geothermal brine to the power plant and to take the
cooled brine to injection wells; and installing an electric transmission line to interconnect
the power plant to the Southern California Edison Substation at Substation Road.

I 'am an environmental biologist with 20 years of professional experience in wildlife
ecology, forestry, and natural resource management. To date, I have served as a
biological resources expert for over 50 projects, the majority of which have been
renewable energy facilities. My experience in this regard includes assisting various
clients with evaluations of biological resource issues, and testifying before the California
Energy Commission and California Public Utilities Commission. My educational
background includes a B.S. in Resource Management from the University of California at
Berkeley, and a M.S. in Wildlife and Fisheries Science from the Pennsylvania State
University.

I have gained particular knowledge of the biological resource issues associated with the
Project through my work on other projects in the Sierra Nevada. The comments
contained herein are based on this knowledge, as well as my review of the environmental
documents prepared for the Project, a review of scientific literature pertaining to
biological resources known to occur in Mono County, consultations with numerous
biological resource experts, and the knowledge and experience I have acquired during
more than 20 years of working in the field of natural resources management

3264 Hudson Avenue. Walnut Creek, CA 94597



Comment Letter 19

PROJECT DESCRIPTION
The DEIS/DEIR Lacks a Decommissioning Plan

The Applicant has yet to provide a Decommissioning Plan (also referred to as a Site
Abandonment-Reclamation Plan) for the Project. Indeed, it is unclear when such a plan
would be prepared. In one instance the DEIS/DEIR indicates the plan would be prepared
prior to operation of the Project, whereas in other instances it indicates the plan would not
be prepared until the end of power plant operations.’

Returning the Project site to pre-development conditions will require a dedicated effort
that removes any degrading factors (e.g. soil erosion or contamination) and repairs the
physical and/or chemical environment (as needed). The actions that are required to
accomplish these tasks have the potential to cause significant impacts to biological
resources. Because decommissioning is an anticipated phase of the Project, the Bureau
of Land Management (“BLM”) and the Great Basin Unified Air Pollution Control
District (“GBUAPCD”) must describe decommissioning activities so that Project impacts
and the mitigation proposed in the DEIS/DEIR can be properly evaluated.

EXISTING CONDITIONS
The BLM, USFS, and GBUAPCD Do Not Have the Data Needed to Evaluate Project|
Alternatives

The BLM and U.S. Forest Service (“USFS”) have identified Alternative 3 as the
Preferred Alternative, and the GBUAPCD has identified Alternative 3 as the
environmentally superior alternative.”> The DEIS/DEIR indicates Project Alternatives 1,
2, and 3 would all have similar impacts on biological resources.” The BLM and
GBUAPCD do not appear to have the basis for these conclusions because site-specific
studies have not been conducted for Alternative 3, and they have not been completed for
Alternative 2.

The DEIS/DEIR’s Description of the Jeffrey Pine Vegetation Community Is Too
Vague to Understand Existing Conditions and Habitat Suitability for Sensitive
Species

According to the DEIS/DEIR, wildlife habitats were categorized using the CDFG’s 4
Guide to Wildlife Habitats (Mayer and Laudenslayer 1988).” This statement is not
reflected in the habitat descriptions provided in the DEIS/DEIR. Mayer and
Laudenslayer (1988) identify 24 distinct habitat stages of the Jeffrey Pine vegetation

! DEIS/DEIR, pp. 2-45, 4.3-8, 4.8-6.
2 Ibid, p. 2-74.

3 Ibid, Table 2-4.

4 Ibid, Table 3.3-1.

5 Ibid, p. 3.4-2.
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V

community.’® The DEIS/DEIR does not describe the habitat on the Project site accordingz
to this classification system. Instead, the DEIS/DEIR’s description of the Jeffrey Pine
vegetation community (one of the two dominant vegetation communities in the Project
are) is limited to the statement that:

Jeffrey pines (Pinus jeffreyi) exist in the Project area as the dominant overstory
species, occurring in pure stands of various size second-growth, as well as
scattered individual trees of various sizes.’

This description of the Jeffrey Pine vegetation community is too vague to convey the 19-78
habitat types present on the Project site. For example, the Pacific fisher occurs in cont.
intermediate to large-tree stages of coniferous forests and deciduous-riparian habitats
with a high percent canopy closure.® Based on the DEIS/DEIR’s description of the
Jeffrey Pine vegetation community, it is impossible to determine the extent of large and
dense stands of Jeffrey pine on the Project site, and thus the extent of Project impacts to
habitat for the Pacific fisher. The DEIS/DEIR must be revised such that it describes the
specific habitat stages present on the Project site, as well as the abundance and
distribution of the specific habitat types associated with the special-status species
identified in Table 3.4-1 of the DEIS/DEIR.

The DEIS/DEIR Fails to Provide a Sufficient Description of Sensitive Botanical
Resources

The Applicant’s consultant conducted special-status plant and noxious weed surveys
within the immediate footprint for the geothermal power plant site, the geothermal well
sites, and a 300-foot wide survey corridor for the pipeline routes.” Botanical surveys for
the new access roads have not been conducted, although the DEIS/DEIR indicates they
will be conducted during the spring and summer of 2013."°

: : . : : : . 19-79
Most special-status plant species have specific microhabitat requirements. The Project
has the potential to alter the microhabitat conditions near the Project site through shading,
wind deflection, and changes to the local hydrology (among other possible changes)."’ It
also has the potential to indirectly impact botanical resources through accidental
trampling, vehicular activity, intrusion of non-native species, and fuel and chemical spills
(among other potential indirect impacts). Focused botanical surveys of the buffer zones
surrounding the potential power plant sites are essential to evaluating the potential
indirect impacts of the Project on sensitive biological resources. The BLM and
GBUAPCD’s failure to document the presence, abundance, and distribution of special- \

~N

 McBride JR. 1988. Jeffrey Pine. In: Mayer KE, WF Laudenslayer Jr., editors. A Guide to Wildlife
Habitats of California. State of California, Resources Agency, Department of Fish and Game Sacramento,
CA. 166 pp.

7 Ibid,

® California Wildlife Habitat Relationships System. 2005. California Department of Fish and

Game. California Interagency Wildlife Task Group. CWHR version 8.1 personal computer program.
Sacramento (CA).

’ DEIS/DEIR, p. 3.3-1.

"% Ibid.

1 Smith SD, DT Patten, RK Monson. 1987. Effects of artificially imposed shade on a Sonoran Desert
ecosystem: microclimate and vegetation. Journal of Arid Environments 13:65-82.
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status plant species in the Project buffer areas precludes the ability to fully evaluate 19-79
Project impacts, and the ability to formulate appropriate mitigation. cont.

The DEIS/DEIR Fails to Provide a Sufficient Description of Special-Status Wildlife |

Several special-status wildlife species have the potential to occur on the Project site."?
Nevertheless, focused biological surveys for special-status wildlife were not conducted 19-80
for the Project.”> Without a proper description of use of the site by special-status species|
it is impossible to assess the Project’s impacts, the various alternatives, and the adequacy
of the proposed mitigation measures. The BLM and GBUAPCD must require protocol-
level surveys for special-status wildlife and provide the survey results in a revised
DEIS/DEIR. 1

Northern Goshawk

Focused surveys for the northern goshawk were not conducted for the Project, even
though the Project site is within a protected activity center (“PAC”) and five known
northern goshawk nest sites have been identified in a portion of the Project area.”* The
Biological Evaluation that was prepared for the Project indicates northern goshawk “calls 19-81
and nest surveys” were conducted during the spring and summer of 2010. The value of
these surveys cannot be evaluated because the Biological Evaluation provides almost no
information on the survey effort, including whether the surveys adhered to the USFS
survey protocol. Furthermore, the DEIS/DEIR lacks the information needed to evaluate
the severity of Project impacts on the northern goshawk because it does not provide
baseline information on (a) the local and regional status of the northern goshawk; and (b)
the number and status of PACs in the Inyo National Forest.

Greater Sage-Grouse -

The Project area contains suitable habitat for the greater sage-grouse.”” According to the
DEIS/DEIR, sage-grouse habitat on the Project site is of “marginal quality due to the low
density of the sagebrush, the presence of interspersed Jeffrey pines and the lack of 19-82
herbaceous cover,” and that “[s]age-grouse typically prefer dense, contiguous stands of
sagebrush with little to no overstory.”'® These statements are unsubstantiated. They are
also inconsistent with the DEIS/DEIR’s description of the sagebrush scrub vegetation
community on the Project site, with information provided by the Applicant’s blologlcal
resources consultant, and with published literature pertaining to sage-grouse habitat."” \4

"> DEIS/DEIR, Table 3.4-1.

3 Ibid, p. 3.4-4.

* Ibid, p. 3.4-13.

'S Ibid, p. 4.4-10.

' Ibid.

7 Ibid, p. 3.3-4. See also Paulus J. 2001 Jun 18. Plant communities found at the Basalt Canyon Geothermal
Exploration Survey Area. Letter to S. Kerns, Wildlands Resource Managers. Available from Mono County
Planning Division. See also Connelly JW, ST Knick, MA Schroeder, SJ Stiver. 2004. Conservation
Assessment of Greater Sage-grouse and Sagebrush Habitats. Western Association of Fish and Wildlife
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For example, sage-grouse leks do not occur in dense stands of sagebrush. Instead, they 4
are typically adjacent to sagebrush at a location that is characterized by low, sparse
vegetation and higher amounts of bare ground than adjacent sites.'®

There have been nine consistently counted active sage-grouse leks in Long Valley."”
Conelly et al. (2000) suggests that for all non-migratory populations of sage-grouse,
habitat within 3.2 km of known leks should be given a high priority for protection.’ The 9-82
Project’s consistency with this recommendation cannot be evaluated because the

DEIS/DEIR does not identify the distance between known leks and the Project site. cont.

Sage-grouse have been observed within a 0.25-mile distance from the southern edge of
the Project area.”’ According to the DEIS/DEIR, surveys for possible sage-grouse nest
and lek sites were conducted in June 2010, and no signs of sage-grouse were observed
during those surveys. The DEIS/DEIR fails to provide any information pertaining to the
surveys, including the survey methods and area. Consequently, it is impossible to assess
the value of the surveys in providing evidence that sage-grouse were absent from the
Project site in 2010. 1

American Marten

The Project site provides suitable habitat for the American marten, and the species has
been detected in the vicinity of the Shady Rest Park in association with Jeffery pine
stands.? According to the DEIS/DEIR, however, “the lack of dense, multi-storied, multi-
species late seral conditions (abundant downed logs, snags and large diameter trees) 19-83
make it unlikely marten use the area for denning, resting and/or sustained foraging.””
This statement conflicts with the Management Indicator Species Report prepared for the
Project, which indicates the Project site contains “Late Seral Closed Canopy Coniferous
Forest” habitat, and that the Project would directly or indirectly affect habitat for the
American marten.”*

The Biological Evaluation for the Project provides additional confusing information
pertaining to the Project site’s suitability as marten habitat. It states: “[m]arten are

typically associated with true fir habitats with associated brush fields. Such habitat exists
\4

Agencies. Unpublished Report. Cheyenne, Wyoming. Available at:
http://www.ndow.org/wild/conservation/sg/index.shtm.

18 Connelly JW, ST Knick, MA Schroeder, SJ Stiver. 2004. Conservation Assessment of Greater Sage-
grouse and Sagebrush Habitats. Western Association of Fish and Wildlife Agencies. Unpublished Report
Cheyenne, Wyoming. Available at: http://www.ndow.org/wild/conservation/sg/index.shtm.

' Bi-State Sage-grouse Conservation Team. 2004. Greater sage-grouse conservation plan for Nevada and
eastern California. First edition. Available at: http://www.ndow.org/wild/sg/plan/SGPlan063004.pdf

» Connelly, J. W., M. A. Schroeder, A. R. Sands, and C. E. Braun. 2000. Guidelines to manage sage-
grouse populations and their habitats. Wildlife Society Bulletin. 28:967-985.

*' DEIS/DEIR, p. 3.4-14.

? Ibid, Table 3.4-1. See also Biological Evaluation, p. 25.

B Ibid, p. 4.4-11.

* MACTEC. 2010. Draft Project Management Indicator Species Report: Casa Diablo IV Geothermal
Development Project, Table 1.
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only in the northwestern edge of the Project area.”” This statement is not substantiated 4
by a citation, and I am unaware of any literature that has concluded marten are typically
associated with true fir habitats and brush fields. According to the California Department
of Fish and Wildlife (“CDFW?”): (a) “[iJmportant habitats [for marten] include red fir,
lodgepole pine, subalpine conifer, mixed conifer, Jeffrey pine, and eastside pine;” and (b)
there is “2[§]ittle information available on the interspersion of habitats required by this
species.”

The inconsistent and incorrect information presented in the DEIS/DEIR and
accompanying documents make it impossible to understand the amount and quality of
American marten habitat in the Project area.

Sierra Nevada Red Fox and Pacific Fisher

The Sierra Nevada red fox is listed as threatened under the California Endangered
Species Act. The Pacific fisher is a candidate for listing under the federal Endangered
Species Act. Both of these species have the potential to occur on the Project site.”’

Special survey techniques are required to detect the presence of the Sierra Nevada red
fox, Pacific fisher, and American marten.”® The Applicant did not implement these
survey techniques. As a result, one must assume these species occur on the Project site.

Pallid Bat -

The DEIS/DEIR provides inconsistent information on the potential for pallid bat roosts
on the Project site. It first states that “[s]uitable foraging habitat exists across the Project
site and suitable roosting habitat exists within the Jeffery pine forest along the northern
boundary of the Project site. The species is thought to be present in the vicinity of the
Project site based on habitat suitability.”® However, it subsequently states “[s]uitable
roosting habitats such as cliffs (pallid bat) and caves (Townsend’s big-cared bat) are not
found within the project area.”*® According to the Biological Evaluation, “[t]he key
components of habitat for the pallid bat consist of open foraging opportunities in
combination with suitable roost areas in association with water.””' These conditions are
present in the Project area. The lack of any focused surveys for bat roosts, in conjunction
with the inconsistent information provided in the DEIS/DEIR and supporting documents,

vV

\

3 CD-1V Biological Evaluation, p. 43.

% California Wildlife Habitat Relationships System. 2005. California Department of Fish and

Game. California Interagency Wildlife Task Group. CWHR version 8.1 personal computer program.
Sacramento (CA).

*” DEIS/DEIR, Table 3.4-1.

28 Zielinski WJ, TE Kucera [technical editors]. 1995. American marten, fisher, lynx, and wolverine : survey
methods for their detection. U.S. Dept. of Agriculture, Forest Service, Pacific Southwest Research Station.
Albany, California.

¥ DEIS/DEIR, p. 3.4-15.

% Ibid, p. 4.4-10.

*! Biological Evaluation, p. 23.

19-83
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makes it impossible to evaluate Project impacts to the pallid bat and other special-statu |9-85
bat species. cont

The DEIS/DEIS Fails to Accurately Disclose Wetlands and Jurisdictional Waters
Dr. Paulus, the Applicant’s consultant, conducted an assessment of wetlands and riverine 19-86
resources at the Project site in 2012. The DEIS/DEIR misrepresents the information

presented in Paulus’s assessment, and the extent of jurisdictional waters in the Project
area. 1

First, the DEIS/DEIR indicates, “[a] total of 1.89 acres of potentially jurisdictional
wetlands were mapped within the Project area, all in close proximity to the existing 19-87
power plant facilities.”** This statement is incorrect. Paulus mapped 1.89 acres of
wetland vegetation alliances, which do not necessarily reflect the total extent of
jurisdictional wetlands in the Project area.™

Second, the DEIS/DEIR incorrectly reports the Riparian Conservation Area (“RCA”)
corridors in the Upper Basalt and Basalt Canyon areas do not support stream channels.* 19-88
Although discontinuous, stream channels are present in the Upper Basalt and Basalt
Canyon areas.” Indeed, Paulus reported a channel that originates at Shady Rest Park.*
One of the pipelines proposed for the Project would cross that channel.*’

Third, the DEIS/DEIR states “[t]he assessment performed by Paulus (Paulus, 2012)
determined that the ‘blue line’ drainages were likely not jurisdictional under the CWA
[Clean Water Act] except for in the area of the existing power plants.”*® The U.S. Army
Corps of Engineers makes each jurisdictional determination on a case-by-case basis 19-89
considering the facts and circumstances of the case and consistent with applicable
statutes, regulations, and case law. The actual extent of waters of the U.S. cannot be
determined until Paulus’s wetland delineation has been verified by the U.S. Army Corps
of Engineers. 1
Finally, and most importantly, the DEIS/DEIR fails to map or otherwise disclose the
extent of other waters of the U.S. (i.e., “(a)(3) waters™), waters of the State, and aquatic
habitats subject to regulation under Section 1602 of Fish and Game Code. These feature 19-90
appear to be present in the Project area. For example, the DEIS/DEIR indicates erosion
control measures will be implemented where sediment run-off threatens “Waters of the
State,” and Paulus reported the presence of wetland vegetation and hydrology at an 4

*2 DEIS/DEIR, p. 3.3-11.

* Paulus J. 2012. Investigation of Riverine Resources Including Wetlands at the Proposed CD4 Project,
Mammoth Lakes, California, Table 1.

* DEIS/DEIR, p. 3.3-18.

* Paulus J. 2012. Investigation of Riverine Resources Including Wetlands at the Proposed CD4 Project,
Mammoth Lakes, California, p. 12 and Appendix D.

* Ibid

> Ibid.

¥ DEIS/DEIR, p. 3.3-11.
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internally drained basin 600 ft north of proposed well pad 34-25.* The BLM and
GBUAPCD must prepare a revised DEIS/DEIR that identifies, quantifies, and maps the
presence of all jurisdictional features in relation to Project infrastructure so that the public
and decision makers can evaluate Project impacts, the adequacy of the proposed
mitigation, and the Project’s compliance with state and federal water quality regulations.

The DEIS/DEIR Fails to Establish Baseline Conditions with Respect to the Owens
Tui Chub

The Owens tui chub is a subspecies of fish that is listed as endangered under the state and
federal Endangered Species Acts. It is an extremely rare subspecies that is known to
occur at only six isolated locations.” The headwaters of Hot Creek above the Hot Creek
Fish Hatchery is one of only two locations where the Owens tui chub occurs in its native
habitat (the remaining four populations are located in manmade impoundments).*!

The Hot Creek Headsprings (or Headwaters) site consists of two springs, “AB Spring”
and “CD Spring.” It is located approximately two miles east of the Project site, and it is
one of two sites that the U.S. Fish and Wildlife (“USFWS”) has designated as critical
habitat for the subspecies.

The DEIS/DEIR provides a generalized description of the habitat and biology associated
with the Owens tui chub. However, it fails to provide three critical pieces of data:

1. Population data. The BLM and GBUAPCD’s fail to establish the current size
and trend of the Owens tui chub populations in the Hot Creek Headsprings.
This precludes the ability to analyze the population’s response to Project-
induced changes in habitat (e.g., water temperature). It also precludes the
ability to devise an objective and meaningful trigger for adaptive
management.

2. Hydrologic data. The United States Geological Survey (“USGS”) has been
collecting hydrologic monitoring data at Hot Creek since the 1980s. Some of
these data pertain to habitat conditions in the Hot Creek Headsprings. To
establish existing conditions, the BLM and GBUAPCD must disclose these
data in a revised DEIS/DEIR.

3. Habitat data. Several habitat variables are believed to influence Owens tui
chub populations. These include the prey base, cover, water quality, water
chemistry (e.g., pH, dissolved gases), and presence of predators (among other
variables). The DEIS/DEIR does not quantify existing conditions pertaining
to these habitat variables. This precludes the ability to determine whether a
change in the Owens tui chub population is due to a Project-induced change in
habitat (e.g., water temperature), or a change in habitat that is unrelated to the

Project (e.g., increase in predator density). \

% Ibid, p. 4.3-18. See also CD IV Wetlands, Appendix D, Plate D-18.
*0US Fish and Wildlife Service. 2009. Owens Tui Chub: 5-Year Review and Evaluation.
4 .

Ibid.

19-90
cont.

19-91
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The DEIS/DEIR’s failure to disclose and incorporate fundamental baseline data results in4
significant flaws with the DEIS/DEIR’s description of the environmental setting and its
analysis of Project impacts to biological resources. Indeed, Mono County has
acknowledged comprehensive baseline data are needed to evaluate proposed geothermal
development projects. Specifically, the Mono County General Plan states: “[t]he
applicant for a geothermal development permit shall prepare a baseline data report to be
included as part of the hydrologic and biologic resource monitoring plans that identifies
all significant hydrologic and biologic baseline information available for the project

area.”

The DEIR Fails to Disclose or Address the Project’s Potentially Significant Impacts T

on Tree-Kills

Since 2006, scientists with the USGS have been conducting research at tree-kill sites near
Casa Diablo. Their research has led them to the following inferences and conclusions:

“[m]any of these kills occurred during the mid-1990s and were associated
with eaalay power-plant operations at Casa Diablo (Bergfeld and others,
2006).”

2. “[o]ur findings indicate that the [new tree-kill] areas have developed as a
response to changes in the shallow hydrologic system. Some of the changes
are likely related to fluid production at the power plant, but at distal sites the
changes are more likely related to seismicity and uplift of the dome.”™

3. “changes in the size of kill zones, increases in soil temperatures or steam
discharge, and changes in CO, emissions most likely reflect the response of
the shallow hydrothermal system to geothermal fluid production at the Casa
Diablo power plant.”

4. “[o]ur early work (Bergfeld and others, 2006) indicated that about 8.7 metric
tonnes of CO, per day (t/d) were emitted from these kill zones, with the
highest discharge occurring in areas within a few km of the Casa Diablo
geothermal power plant, and that most of the kill zones developed as a
response to changing conditions in the shallow hydrothermal system.”*

5. “[wl]ithout sufficient pressure support, the shallow hydrothermal system [at
Shady Rest] would respond to the 2006 onset of fluid production at the 5725

* County of Mono Community Development Department. 2010. Mono County General Plan. Bridgeport,

CA. (Drafted July 1997 and Revised 2010). Conservation /Open Space Element-2010, p. V-41. [emphasis

added].

* Bergfeld D, WC Evans. 2011, Monitoring CO, emissions in tree kill areas near the resurgent dome at

Long Valley Caldera, California: U.S. Geological Survey Scientific Investigations Report 2011-5038, p. 5.
“ Bergfeld D, WC Evans, JF Howle, CD Farrar. 2006. Carbon Dioxide Emissions from

Vegetation-Kill Zones Around the Resurgent Dome of Long Valley Caldera, Eastern California

USA. Joumnal of Volcanology and Geothermal Research 152 (2006): 140-156. Abstract available at:

www.sciencedirect.com/science/article/pii/S0377027305003550.

“ Bergfeld D, WC Evans.2011, Monitoring CO, emissions in tree kill areas near the resurgent dome at

},ﬁong Valley Caldera, California: U S. Geological Survey Scientific Investigations Report 2011-5038, p. 1.
Ibid.
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and 6625 wells. Variations in CO, emissions since that time may reflect
adjustments in the shallow reservoir to the fluid production.”

6 “[t]he presence of isobutane in gas samples at Basalt Canyon shows that
volatiles from the injectate have reached the underlying area. The pressure
support provided by the injectate would stabilize the depth of boiling in the
reservoir and, consequently, would control the upflow of steam and CO,,
producing more constant CO, emissions.”*®

7. “[t]he presence of isobutane in gas samples from sites in and around Basalt
Canyon suggests that geothermal fluid Froduction directly effects fluid upflow
in the region close to the power plant.””

8. “[t]he appearance of this gas [H,S] at the surface may signal increased
drawdown of water levels near the geothermal productions wells.””

Based on the information provided above, there is ample scientific evidence that the
Project would contribute to additional tree kills. Specifically, because the continued
expansion of the tree-kill sites has been highly correlated with geothermal resource
extraction, one can infer that an increase in geothermal resource extraction would
contribute to additional expansions of the tree-kills (and possibly new tree-kill sites). The
DEIS/DEIR fails to disclose, analyze, or provide mitigation for this potentially significant
impact.

PROJECT IMPACTS

The DEIS/DEIR Lacks An Accurate Assessment of Project Impacts During
Decommissioning

The DEIS/DEIR concludes there would be no impacts to special-status plants and
wildlife due to decommissioning activities.”’ This conclusion is unjustified. As the
DEIS/DEIR acknowledges, potential direct and indirect effects to biological resources
during decommissioning are similar to those associated with the construction phase of the
Project. These effects include ground disturbance, noise, light, fugitive dust, and the
introduction or spread of noxious weeds.**

Decommissioning activities have the potential to cause significant impacts to any special-
status plant and animal species that colonize or re-colonize the Project site during the 30-
year lifespan of the Project. Focused plant and animal surveys prior to decommissioning
are required to determine the potential for significant impacts to special-status species
during the decommissioning process.

47 Ibid, p. 9.

“® Ibid, p. 8.

* Ibid, p. 1.

%0 Ibid,

U DEIS/DEIR, pp. 4.3-9 and 4.4-20.
52 Ibid, p. 4.3-10 and 4.4-8.

N
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Vegetation Resources
Invasive Plants

The DEIS/DEIR does not consider chemical control as a means of containing and
controlling noxious weeds at the Project site because, according to the DEIS/DEIR, “site
specific information on target weed species are not known at this time.””*® The stated
rationale is confusing because noxious weed surveys were conducted for the Project.”
Nevertheless, there are two implications of the DEIS/DEIR not considering chemical
control methods.

First, herbicides can have direct and indirect impacts on non-target organisms. If
herbicides may be used for the Project, the DEIS/DEIR must identify the specific
herbicides that will be (or may be) used, and it must analyze the potentially significant
impacts of those herbicides on the environment. -

Second, application of herbicides may be the only feasible means of controlling some

noxious weed species. If herbicides will not be used, the DEIS/DEIR must establish the
efficacy of other methods (e.g., manual removal) in controlling the noxious weed species
that occur (or may occur) in the Project area

The maintenance of access roads both within and outside the Project site boundary has

the potential to introduce invasive plant species and facilitate the
spread of noxious weeds.” Vehicles and crews track in clinging
seeds and/or parts of noxious weeds, thus facilit However, the

DEIS/DEIR concludes the application of PDMs BIO-4, BIO-5, BIO-6, BIO-7, and BIO-8
would reduce these impacts.”” The DEIS/DEIR lacks the basis for this conclusion
because the referenced mitigation measures apply to the Project construction phase only,
and they do not address the spread of noxious weeds during the operation and
maintenance phase, or during decommissioning. 1

Special-Status Plants

The significance of Project impacts to special-status plants cannot be evaluated until
focused botanical resources surveys have been completed for all areas that may be
directly or indirectly affected by the Project. This includes the areas that may be directly
or indirectly affected by Alternative 3, the new and reconstructed access roads, and the
buffer zones surrounding the potential power plant sites. Although the DEIS/DEIR
suggests some of these surveys will be conducted during the spring and summer of 2013,
it does not incorporate the surveys as a required mitigation measure, and it does not

3 Ibid, p. 2-55.
 Ibid, p. 3.3-1.
55 Ibid, p. 4.3-10.
58 Ibid.

7 Ibid.
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identify the mitigation measures that would be implemented if special-status species are 19-98
detected during the surveys. cont.

The DEIS/DEIR Fails to Disclose and Assess Impacts from the Project’s Sump Pits T

A dead northern goshawk was found at a well site in the Project area. According to the
Project’s Biological Evaluation, the goshawk apparently died from drowning in the well
pad sump pit.*® The DEIS/DEIR goes on to suggest the goshawk drowned because the
steep slopes of the sump pit trapped the goshawk.” It is extremely unlikely that a bird
species adept at flying would become trapped in the sump pit. Instead, it is much more
likely the goshawk died due to contact with chemicals in the pit.

Hydraulic fracturing fluids and other hazardous materials will be used at the Project well
sites, and presumably they have been used at the existing well sites.” These materials
include (or may include) diesel fuel-powered equipment, drilling mud additives such as
gel, polymers and slurry (which may contain small quantities of crystalline silica),
miscellaneous lubricants, and solvents.* Hydraulic fracturing fluids can contain 19-99
chemicals (e.g., surfactants, hydrochloric acid, caustic potash, and diesel fuel) that may
enter the sump pit wher s entrapped in sump pit
fluids attract songbirds, 8 The struggling birds or
small mammals in turn

The sump pits create an attractive hazard on the site because birds and other wildlife will
mistake the sump pits for bodies of water.* If the sump pits contains oil, condensates, o
other hydrocarbons or hydraulic fracturing fluids, the risk of bird mortality is very high.°
The sticky nature of oil entraps birds in the sump pits, where they die from exposure and
exhaustion.”” Birds that manage to escape die from starvation, exposure, or the toxic
effects of oil ingested during preening.”® Birds ingesting sublethal doses of oil can
experience impaired reproduction.® Cold stress can kill the animal if oil damages the
insulation provided by feathers or fur.” Animals not killed in the sump pits can suffer ill
effects later from contact with the oil and chemicals in the pits.” If they absorb or ingest
oil in less than acutely lethal amounts they may suffer a variety of systemic effects and

\4

%% CD-1V Biological Evaluation, p. 17.
% DEIS/DEIR, pp. 4.4-9 and -10.

5 Ibid, p. 3.13-2.

*! Ibid.

©2 Ramirez P Jr. 2009. Reserve Pit Management: Risk to Migratory Birds. U.S. Fish and Wildlife Service
Region 6, Cheyenne, Wyoming. 32 pp.
% Ibid.

% Ibid.

% Ibid.

% Ibid

% Ibid.

%8 Ibid.

® Ibid.

™ Ibid.

! Ibid.

12


kml
Line

kml
Line

kml
Text Box
I9-98 cont.

kml
Text Box
I9-99


Comment Letter 19

may become more susceptible to disease and predation.” During the breeding season, /
birds can transfer oil from their feet and feathers to their eggs.”” In some cases, a few
drops of oil on an eggshell can kill the embryo.”

The DEIS/DEIR must disclose these hazards to the public and decision makers. It also

must identify the specific chemicals that may enter the sump pits so the hazard to wildlife
can be properly assessed, and so effective mitigation strategies can be devised.

Special-Status Wildlife

Northern Goshawk T

The DEIS/DEIR fails to identify the location of Project activities (e.g., tree removal and
road construction) in relation to the five northern goshawk nest sites that occur in the
Project area. This information is essential to evaluating the types and severity of Project
impacts to the species.

Northern goshawks exhibit ecological characteristics of species that may be particularly
sensitive to forest management practices that reduce or fragment habitat.”” Nevertheless,
the DEIS/DEIR lacks any discussion or analysis of the effects of habitat fragmentation on
the northern goshawk. Forest management that fragments and reduces the extent and
area of stands suitable for nesting in a breeding area may result in its less consistent use
for nesting over time.”® In addition, increased forest fragmentation will likely increase
competition and predation on goshawk populations. Habitat generalists and species
better adapted to more open woodlands such as corvids and other raptors (hawks and
owls) can displace goshawks, compete for nesting structures, deplete the prey base, and
depredate nests and adults.”’

The Biological Evaluation concluded that the Project may affect an individual goshawk’s
ability to forage in the area of construction, primarily in the northwest portion, but is not
likely to result in a trend toward federal listing or loss of viability.”® This is not a

" Ibid

7 Ibid.

™ Ibid,

5 US Forest Service, Pacific Southwest Research Station. 2011. Northern Goshawk: Habitat Conservation
Assessment for California [research project summary]. Available at;

http://www fs.fed us/psw/topics/ecosystem_processes/sierra/bio_diversity/biodiversity sub6/northern gosh
awk.shtml.

7 Woodbridge, B. and P.J. Detrich. 1994. Territory occupancy and habitat patch size of northern goshawks
in the southern Cascades of California. Studies in Avian Biology 16: 83-87. See also Desimone, S.M. 1997.
Occupancy rates and habitat relationships of northern goshawks in historic nesting areas in Oregon. M.S.
Thesis, Oregon State University, Corvallis, OR.

77 Crocker-Bedford, D. C. 1998. The value of demographic and habitat studies in determining the status of
Northern Goshawks (4ccipiter gentilis atricapillus) with special reference to Crocker-Bedford (1990) and
Kennedy (1997). Journal of Raptor Research 32: 329-336. See also Patla, S. M. 1997. Nesting ecology and
habitat of the Northern Goshawk in undisturbed and timber harvest areas on the Targhee National Forest,
Greater Yellowstone Ecosystem. M. S. thesis, Idaho State University, Pocatello, Idaho.

"8 DEIS/DEIR, p. 4.4-9.

19-99
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meaningful comparison due to massive differences in the two scopes of analysis (i.e., the?

local impact in relation to the national population). The DEIS/DEIR must assess the
significance of Project impacts to the northern goshawk at the local or regional level, and
then evaluate how impacts to the local or regional population may affect the statewide or
national population. Furthermore, any analysis of the Project’s contribution toward
federal listing or loss of viability must consider the cumulative projects within the entire
country (i.e., the projects that may cumulatively result in federal listing).

The Project will impact a goshawk PAC by causing habitat loss and fragmentation. The
DEIS/DEIR lacks any compensatory mitigation for this impact. As a result, the Project

would have an unmitigated, significant impact on the northern goshawk.

Greater Sage-Grouse -

The DEIS/DEIR concludes direct effects to nesting sage-grouse would be minimal due to
the marginal quality and limited availability of suitable nesting habitat in the Project
area.” As discussed previously, scientific literature and Paulus’s survey reports do not
indicate habitat is “marginal” or “limited.”

The Biological Evaluation concluded that the Project may affect individual sage-grouse,
but it would not likely result in a trend toward federal listing or loss of viability.*
Similarly, the Management Indicator Species Report concluded that the Project is not
expected to have a significant direct, indirect or cumulative effect on greater sage-grouse
habitat in the Project Area.®! It stated the loss of approximately 39.56 acres of sagebrush
habitat will not alter the existing bioregional trend for sagebrush habitat in the Project
area nor will it lead to a change in the distribution of greater sage-grouse across the Sierra
Nevada bioregion.” These conclusions lack scientific support.

First, the loss and fragmentation of sagebrush habitats has been cited as a primary cause
for the decline of sage-grouse populations.*> Mechanisms for declining populations from
habitat fragmentation, which is largely a result of human activities, include reductions in
lek persistence, lek attendance, population recruitment, yearling and adult annual
survival, female nest site selection, nest initiation, and complete loss of leks and winter
habitat.* Functional habitat loss also contributes to habitat fragmentation as greater sage-
grouse avoid areas due to human activities, including noise, even though sagebrush
remains intact.*” In an analysis of population connectivity, Knick and Hanser (2011)

19-100
cont.

19-101

19-102

demonstrated that in some areas of the sage-grouse range, populations are already

? Ibid, p. 4.4-10.

% Ibid.

*! Ibid,

%2 Ibid.

8 See literature cited in: Sage-Grouse Conservation Objectives Team 2012 Aug 1. Sage-Grouse
Conservation Objectives Draft Report. Available at: http://www.fws.gov/mountain-
prairie/species/birds/sagegrouse/.

% Ibid.

8 Blickley, J. L., D. Blackwood and G. L. Patricelli. 2012. Experimental evidence for the effects of chronic
anthropogenic noise on abundance of greater sage-grouse leks. Conservation Biology 26:461-471.
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isolated and at risk for extlrpatlon due to genetic, demographic, and stochastic (i.e., Vi

unpredictable) events.*® Habitat loss and fragmentation contribute to the populatlon s
isolation and increased risk of extirpation. As the DEIS/DEIR acknowledges, “[t]he
highways and existing geothermal development are now significant barriers to [sage-
grouse] emigration from the known local use areas.”® Additional development due to
the Project would exacerbate these issues and would increase the risk of local extirpation.

Second, the DEIS/DEIR’s impact assessment fails to consider the effects of the Project’s T

transmission line, roads, and fencing. The construction of transmission lines, roads, and
fences are known to be risks to sage-grouse in the South Mono PMU (Population
Management Umt) and these features affect habitat quantity and populations on a

yearlong basis.® +

Third, the Project’s effect on the distribution of greater sage-grouse across the entire
Sierra Nevada bioregion it is not a meaningful level of analysis. The DEIS/DEIR must
assess the significance of Project impacts to the South Mono PMU.

Ultimately the DEIS/DEIR concludes that the implementation of Mitigation Measure
WIL-7 (pre- constructlon surveys for leks) would ensure that there are no residual impacts
to sage-grouse.” T disagree with this conclusion because the mitigation measure does
nothing to mitigate (a) the loss and degradation of sage-grouse habitat; or (b) the adverse
effects of the Project’s transmission line, roads, and fencing.

Forest Carnivores
The Project has the potential to cause the direct take of the Sierra Nevada red fox, Pacific
fisher, and American marten (e.g., through destruction of den sites). It also has the
potential to cause the indirect take of these species by displacing individuals out of their
home range(s). These impacts would be extremely significant, especially to the Sierra
Nevada red fox and Pacific fisher, which are extremely rare. The Sierra Nevada red fox,
Pacific fisher, and American marten are rarely detected unless specialized survey
techniques are used (e.g., remote cameras). As a result, the pre-construction survey
proposed in the DEIS/DEIR is not an appropriate take avoidance strategy.

The DEIS/DEIR states Mitigation Measure WIL-3 will improve the quality of the habitat
for the American marten, and that “there should be no residual impacts to American
marten habitat from construction of the Proposed Action.” This statement is

unjustified. Mitigation Measure WIL-3 requires the Applicant to retain as many snags,

% Knick, S.T. and S.E. Hanser. 2011. Connecting pattern and process in greater sage-grousepopulations
and sagebrush landscapes. Pp. 383 — 406 in S.T. Knick and J.W. Connelly (editors). Greater Sage-Grouse:
ecology and conservation of a landscape species and its habitats. Studies in Avian biology (vol. 38).
University of California Press, Berkeley,CA.
i » DEIS/DEIR, p. 4.4-10.

% Bi-State Sage-grouse Conservation Team. 2004, Greater sage-grouse conservation plan for Nevada and
eastern California. First edition. Available at: http://www.ndow.org/wild/sg/plan/SGP1an063004 pdf
¥ DEIS/DEIR, p. 4.4-10.
% Ibid, p 4.4-11.

~N
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downed logs, coarse woody debris and brush piles “as possible;” it does nothing to
improve habitat as stipulated in the DEIS/DEIR. To the contrary, the habitat loss,
fragmentation, and anthropogenic disturbance caused by the Project would degrade
habitat for the American marten and Pacific fisher. The DEIS/DEIR lacks any mitigation
(i.e., habitat compensation) for this significant impact.

The DEIS/DEIR acknowledges that the Project “is anticipated to result in temporary
and/or permanent impacts to individuals or habitat of northern goshawk, greater sage-
grouse, pallid bat, Townsend’s big-eared bat, and Sierra marten. Under CEQA, these
impacts would be considered significant.”’ Because the DEIS/DEIR does not provide
mitigation to offset these impacts, the Project would result in unmitigated, significant
impacts to special-status wildlife.

Pallid Bat

The DEIS/DEIR states “[n]o bat roosts are known to occur within or adjacent to the
Proposed Action; therefore, impacts to bat roosts are not anticipated.” This statement is
unfounded because focused surveys to locate bat roosts were not conducted for the
Project, and the DEIS/DEIR lacks evidence that surveys for bat roosts have ever been
conducted in the Project area.

The DEIS/DEIR Does Not Provide an Accurate Assessment of Project Impacts to  _
Wetlands and Jurisdictional Waters

The DEIS/DEIR describes the impact analysis process that was applied to wetland and
other jurisdictional waters as the following:

[t]o determine the potential for construction and operations activities to cause
direct effects on federal and state jurisdictional wetlands and waters of the U.S.
the proposed construction areas were compared with maps of these features.
Potential indirect effects were identified through the same means.””

The DEIS/DEIR subsequently concludes:

[d]irect impacts to potentially jurisdictional features in the study area are not
expected. Project facilities are not planned for those areas identified during
vegetation surveys that support vegetation typically associated with wetlands.
RCAs in the study area will be avoided through implementation of PDM HYD-2,
which requires pipelines and access roadways to be located outside of any
delineated RCAs.”

The DEIS/DEIR does not provide any maps of waters of the State in the Project area. It
also does not provide any maps that depict the locations of Project features in relation to

waters of the U.S. This makes it extremely difficult for the public and decision makers t%7

19-106
cont.

19-107

19-108

%' Ibid, p. 4.4-19.
%2 Ibid.

% Ibid, p. 4.3-2.
% Ibid, p. 4.3-8.
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evaluate Project impacts to jurisdictional features, or to verify the conclusions presented
in the DEIS/DEIR.

I used a geographic information system to overlay the map of Project features on the
maps provided in Paulus’s wetland delineation report. The resulting maps do not support
the statements that (a) Project facilities are not planned for areas that support vegetation
typically associated with wetlands; and (b) pipelines and access roadways would be
located outside of any delineated Riparian Conservation Areas (“RCAs”).”> To the
contrary, the maps depict new pipelines traversing through wetland plant communities,
RCAs, and potentially jurisdictional wetlands (Figure 1 and 2).

The aforementioned statements in the DEIS/DEIR also conflict with the information
provided in Paulus’s wetland delineation report. Specifically, Paulus identified the
potential for pipelines and roads to affect streamcourses and the RCAS.”® The
DEIS/DEIR fails to describe how impacts to these features would be avoided.

The DEIS/DEIR cannot conclude there would be no impact to federal wetlands during
decommissioning.”” Wetland communities are dynamic. There is a high probability that
the extent of wetlands in the Project area will change over the 30-year lifespan of the
Project due to changes in the local hydrology caused by the Project, in conjunction with
ongoing changes in hydrology that have occurred as a result of existing projects.

95 1y .
Ibid

% See caption to Figure 1 in: Paulus J. 2012. Investigation of Riverine Resources Including Wetlands at the

Proposed CD4 Project, Mammoth Lakes, California.

7 DEIS/DEIR, p. 4.3-12.
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Wetlands Figure 3 over DEIS/DEIR Figure 2-8

Figure 1. Project features near existing power plants in relation to wetlands mapped by
Paulus. Project pipelines (turquoise lines) would pass through wetlands (dark blue

polygons).
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Wetlands Figure 4 over DEIS/DEIR Figure 2-8

19-108
cont.

Figure 2. Project features in relation to RCAs (red corridor) and blue line streamcourses.
Project pipelines (turquoise lines) would pass through RCAs and potentially jurisdictional
features (non-shaded portions of corridor).

The DEIS/DEIR Does Not Adequately Assess Potentially Significant Impacts to the
Owens Tui Chub

When the USFWS designated critical habitat for the Owens tui chub, it identified
activities that may adversely affect that critical habitat. They include “activities that
decrease available water or cause a significant change in the physical or chemical
properties (e.g., temperature, pH, or dissolved gases) of the water.””®

Experiments and observations conducted after critical habitat was designated suggest that
aquatic vegetation is an important ecological component of critical habitat in the Hot
Creek Headsprings.” Another outstanding component, and one that is highly
interrelated, is the constancy of the environment, primarily flow and temperature.

% U.S. Fish and Wildlife Service. 1985. Endangered status and critical habitat designation for the Owens
tui chub. Final rule. Federal Register 50(150): 31592-31597.

% McEwan D. 1991. Microhabitat Selection of the Owns Tui Chub, Gila bicolor snyderi, in the Hot Creek
Headsprings, Mono County, California. Proceedings of the Desert Fishes Council, Vol. XX and XXL.
Desert Fishes Council, Bishop, California. pp. 11-24
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Environmental constancy, among other things, allows for the persistence of the
vegetation through the winter, as well as a year-round production of the aquatic
invertebrate fauna. Any management or recovery plan for the Owens tui chub in the
Headsprings should recognize the importance of these two ecological components.

Physical and Chemical Properties

Owens tui chubs require aquatic vegetation for cover, foraging, and spawning, as well as
gravel substrates for spawning.'” If one or more of these elements are absent, the
subspecies can be quickly extirpated from a location.

Historically, vegetation has provided abundant cover for tui chubs in the Hot Creek
Headsprings. There has been a limited die-off of vegetation beds during the winter, but
most of the beds persist due to the thermal characteristics of the water entering the
Headsprings.

The DEIS/DEIR states “changes in hot spring inlet temperatures have not been
accompanied by changes in chemistry of the water which would indicate a change in
thermal inflow.”™®! This statement is incorrect. At the Hot Creek Fish Hatchery,
chemical-flux measurements collected by the USGS show that the thermal-water
component in the springs declined by 30% to 40% between 1990 and 2000.” Since then
the thermal-water component has declined even further.!® The data also indicate there
has been a decline in the total volume of thermal water entering the Hot Creek
Headsprings since the early 1990s.'®* The DEIS/DEIR must be revised such that it
accurately reports the data collected by the USGS. A revised DEIS/DEIR must also
address how the reductions in thermal water have affected vegetative cover and prey
resources (i.¢., aquatic invertebrate fauna) for the Owens tui chub. It also must address
how additional reductions in thermal water may affect these resources. Until the
DEIS/DEIR establishes the physical and chemical properties that currently exist within
the Hot Creek Headsprings, it will be impossible to evaluate the effects of the Project on
tui chub habitat, and thus, the tui chub population.

The Applicant’s consultant has predicted the Project would reduce thermal outflow in the
Hot Creek Headsprings by approximately 17 percent.'® I concur with Dudek and ICF
International that “[a]ny reduction in flow from springs in the Owens Basin would result

N

1% See literature cited in: Dudek and ICF International. 2012, Desert Renewable Energy Conservation Plan.
2012 Mar 2 Draft. Species Account for the Owens Tui Chub (Siphateles bicolor snyderi).

% DEIS/DEIR, p. 4.4-13.

102 Sorey ML. 2000. Geothermal Development and Changes in Surficial Features: Examples from the
Western United States. Proceedings of the World Geothermal Congress 2000; Kyushu - Tohoku, Japan,
May 28 - June 10, 2000. pp. 705-711.

1 Howle JF, CD Farrar, K Bazar. 2012 Feb 13. Long Valley Hydrologic Advisory Committee Hydrologic
Monitoring Data for the Period Ending December 2011.

"% Ibid.

1% DEIS/DEIR, p. 4.4-13.
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in further reductions of habitat qluality and quantity for the Owens tui chub at springs andZ 3
tributaries of the Owens River.”!%

Indeed, there is circumstantial evidence that the Owens tui chub populations in the
Headsprings have already declined in response to the reduced thermal inflows. In 1988, 19-109
prior to the decrease in thermal water to the springs, the population estimate for Owens

tui chub in the AB Spring was 334+105, and it was 523146 in the CD Spring."”’ In cont.
1999, after the decrease in thermal water, the population estimate for the AB Spring was
180 to 245 individuals (no confidence interval provided), and no tui chub were detected
in the CD Spring.'” Whereas the exact cause and effect relationship is unknown, one
can infer that the apparent decline in the Owens tui chub populations could be due to the
decline in the thermal water component given its influence on tui chub habitat.

The DEIS/DEIR Lacks an Assessment of the Project’s Contribution to Tree-Kills T

Tree-kills have broad implications on sensitive resources and the ecology of the Project
region. For example, the DEIS/DEIR acknowledges that “[n]on-native annuals such as 19-110
cheat grass, redstem filaree, black mustard, Russian thistle (Salsola tragus), and silver
hairgrass (4ira caryophyllea) attain weedpatch dominance and up to 90 percent cover
where recent thermal activity has killed native shrubs and trees.”'® The DEIS/DEIR
needs to assess the potentially significant impacts associated with additional tree-kills
that may occur due to an increase in geothermal operations.

The DEIS/DEIR Fails to Disclose, Analyze, or Provide Mitigation for Potentially
Significant Noise Impacts to Wildlife Species T

Drilling operations would take place 24 hours per day, 7 days per week, and each
geothermal well would take approximately 60 days to complete.'’ Drilling operations
and construction of the power plant are expected to produce average noise levels of up to
85 dBA at 50 feet.!! Operation of the power plant is expected to produce average noise 19-111
levels of 71.5 dBA at 150 feet, 64.5 dBA at 400 feet, 54 dBA at 0.25 mile (1,320 feet),
and 48 dBA at 0.50 mile (2,640 feet) from the center of the plant.''? Noise levels from
the well pumps are expected to be 58 dBA at 100 feet from the well pump.'” Because
the DEIS/DEIS provides the average noise levels, the peak noise levels associated with
the Project would presumably be higher.

The noise levels reported in the DEIS/DEIR are high enough to significantly impact
wildlife. For example, Reijnen et al. (1997) concluded sound levels above 50 dBA couldv

1% Dudek and ICF International. 2012. Desert Renewable Energy Conservation Plan. 2012 Mar 2 Draft.
Species Account for the Owens Tui Chub (Siphateles bicolor snyderi), p. 10.

97US Fish and Wildlife Service. 2009. Owens Tui Chub: 5-Year Review and Evaluation, Table 1.

"% Ibid

' DEIS/DEIR, p. 3.3-5.

"0 1bid, p. 2-25.

" Ibid, pp. 4.11-3 and -5.

U2 1bid, p. 4.11-7.

" Ibid. p. 4.11-8.
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be considered potentially deleterious to breedlng birds within an average of 1,000 m 4

(3,280 feet) from the source of noise.’

Animals rely on hearing to avoid predators, obtain food, and communicate. Noise and
vibration have the potential to disrupt these activities, and otherwise reduce fitness
through injury (e.g., hearing loss), energy loss (from movement away from noise source),
reduction in food intake, and habitat avoid 1ce and abandonment.!’> The DEIS/DEIR
fails to disclose, analyze, or provide mitigation for potentially significant impacts of
Project noise on wildlife.

The DEIS/DEIR Fails to Disclose, Analyze, or Provide Mitigation for the Potentially |

Significant Impacts Associated With Soil Stabilizers

Soil stabilizers (also known as soil binders, dust suppressants, or dust palliatives) may be
used at the Project site.''® The majority of soil stabilizers are made from waste products
from the manufacturmg industry and many contain chemicals that are toxic to plants and
animals."” Because soil stabilizers are generally applied over the ground surface, any
vegetation or fauna on the site, including soil microorganisms, may come into direct
contact with the stabilizer. Application of soil stabilizers has been associated with the
browning of trees along roadways and stunted vegetation growth in forestlands, and they
have caused sickness and adverse effects on reproduction in terrestrial animals.!"® The
DEIS/DEIR fails to disclose, analyze, or provide mitigation for potentially significant
adverse impacts associated with use of soil stabilizers at the Project site.

The DEIS/DEIR Fails to Address the Potentially Significant Impacts Associated
with Ravens, Crows, and Other Predators that May Benefit from the Project

Common ravens and American crows are nest predators of sage-grouse and other shrub-
nesting birds.""® Common ravens, American crows, and other predators benefit from
anthropogenic features. For example, common ravens use power lines for nesting and as
hunting perches.'*

!4 Reijnen R, R Foppen, G Veenbaas. 1997. Disturbance by traffic of breeding birds: evaluation of the

effect and planning and managing road corridors. Biodiversity and Conservation 6: 567-581.
"5 National Park Service, 1994. Report to Congress, Report on effects of aircraft overflights on the
National Park System.
"6 DEIS/DEIR, p. 2-54.
U S. Environmental Protection Agency. 2004 Mar. Potential Environmental Impacts of Dust
Suppressants: Avoiding another Times Beach. In: An Expert Panel Summary, May 30-31, 2002, Las
}llsegas, Nevada. Available at: http://www.epa.gov/nerlesd1/cmb/pdf/dust.pdf

Ibid.
1 Connelly, J. W., S. T. Knick, M. A. Schroeder, and S. J. Stiver 2004. Conservation Assessment of
Greater Sage-grouse and Sagebrush Habitats. Western Association of Fish and Wildlife Agencies.
Unpublished Report. Cheyenne, Wyoming. Available at:
Btotp://www.ndow.org/wild/conservation/sg/index.shtrn.

Ibid.

19-111
cont.
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Common ravens and American crows often forage >10 km from nests or perches.'?!
Consequently, anthropogenic features that benefit raven and crow populations can cause
indirect impacts that extend a great distance. The DEIS/DEIR fails to discuss how
Project features and activities may attract and subsidize unnaturally high numbers of
ravens, crows, and other predators. Because the DEIS/DEIR does not provide any
mitigation for this potentially significant impact, the Project may cause an unmitigated
impact on sage-grouse, deer, and other prey species that occur in the Project region.

MITIGATION
Decommissioning

Sensitive plant and animal resources have the potential to colonize the Project site during
the 30 years prior to decommissioning. Because the Project has the potential to impact
sensitive biological resources during decommissioning, the Applicant should be required
to conduct focused surveys for sensitive biological resources prior to any
decommissioning activities. The Applicant should also be required to consult with the
USFWS and the CDFW prior to, and during, decommissioning.

The DEIS/DEIR Improperly Defers the Preparation of Plans Fundamental to the
Success of Project Mitigation

The DEIS/DEIR improperly defers formulation of the (a) Drainage and Runoff
Management Plan; and (b) Weed Management Plan until after the environmental review
process terminates.””® The lack of these plans precludes the ability to evaluate their
effectiveness in mitigating significant impacts of the Project.

According to the DEIS/DEIR, “the Drainage Plan shall evaluate potential changes in
stormwater flow that would result from implementation of the Proposed Action.”'?
Changes in stormwater flow have the potential to affect the wetlands in the vicinity of the
existing power plant facilities. The DEIS/DEIR must disclose and analyze the potential
for these changes to occur; it cannot defer the analysis to a forthcoming Drainage Plan. It
also must identify the erosion control measures that will be installed on Project roads, and
the design of stream crossings, such that the Project complies with Mammoth Lake
General Plan Policy R.2.D that prohibits placing intermittent streams in culverts.'**

Several noxious weed species are present in the Project area where topsoil has been
scraped away for recent well pad or road construction.'” This demonstrates that the
Applicant has been unsuccessful in preventing the spread and colonization of noxious

=] Connelly, J. W., S. T. Knick, M. A. Schroeder, and S. J. Stiver. 2004. Conservation Assessment of
Greater Sage-grouse and Sagebrush Habitats. Western Association of Fish and Wildlife Agencies.
Unpublished Report. Cheyenne, Wyoming. Available at:
http://www.ndow.org/wild/conservation/sg/index.shtm.

'22 DEIS/DEIR, pp. 4.3-3 and -20.

'3 Ibid, p. 4.19-22.

24 Ibid. p. 3.3-25.

125 Ibid, p. 3.3-5.
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weeds, and it exemplifies the need for a detailed Weed Management Plan that can be T 19-115

vetted by the public, resource agencies, and biologists prior to a decision on the Project.

Vegetation

cont.

Mitigation Measure VEG-1 includes measures to minimize impacts to vegetation
resources. The mitigation measure, which includes implementation of erosion control
practices and a Revegetation Plan, is not adequate because it fails to identify (a) the
monitoring methods and schedule; (b) the adaptive management or remedial action plan
if success criteria are not met; and (c) an enforcement mechanism.

Invasive Plants

I have the following comments pertaining to Mitigation Measure VEG-2 (Weed
Management Plan):

1. The DEIS/DEIR indicates “[b]aseline weed conditions shall be assessed
during the pre-construction phase of the CD-IV Project, during pre-
construction surveys and staking and flagging of construction areas.”’*® The
pre-construction phase may not be the appropriate time of year to determine
the presence, abundance, and distribution of weeds. The timing for baseline
weed surveys should be dictated by the phenology of potentially occurring
weed species and not by the timing of the Project.

2. The DEIS/DEIR indicates, “[a] stratified random sampling technique shall be
used to identify and count the extent of weeds on the site.”'>” This technique
cannot be evaluated because the DEIS/DEIR does not identify the sampling
intensity and area.

3. According to the DEIS/DEIR “[m]onitoring shall take place each year during
construction, and annually for the lifespan of the Project following the
completion of construction.”’?® The DEIS/DEIR needs to identify the
monitoring methods.

4. Decommissioning activities will result in conditions that promote the
colonization and/or spread of weeds. As a result, weed monitoring and
control activities need to extend at least three years past the end of
decommissioning.

5. The DEIS/DEIR indicates, “[c]ontrol methods shall be implemented when
measurable weed increases, as well as visually verified increases, are detected
during monitoring.”'® This condition is too vague. The DEIS/DEIR needs to
identify the metric that will be used to identify “measurable weed increases”

19-116

A

19-117

(e.g., relative abundance, density, or distribution).

126 1bid, p. 4.3-20.
27 1bid.
12 Ibid.
2 Ibid, p. 4.3-21.
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12

6. Mitigation Measure VEG-2 establishes a remedial action trigger for all non- £
native weed species already present in the Project area, except cheatgrass. As
the DEIS/DEIR acknowledges, cheatgrass may pose the biggest threat to
vegetation resources in the Project area.”*® As a result, the Project’s
contribution to an increase in cheatgrass appears to be unmitigated. The 19-117
DEIS/DEIR needs to clarify and justify (a) the areas where cheatgrass will be | CONLt.
controlled; (b) the areas where cheatgrass will be eradicated; and (c) the areas
where cheatgrass will be left untreated.

7. The Project has the potential to promote the colonization and spread of weeds
throughout its lifespan and until the site has been successfully restored
following decommissioning. However, the DEIS/DEIR indicates the success
of the Weed Management Plan will be determined after the first three years of
monitoring and reporting.”! This eliminates an enforcement mechanism that
ensures weeds are controlled for the remaining 27 years of the Project. The
proposed success criteria and reporting measures should be required for the
life of the Project, and for at least three years following decommissioning.

Sump Pits

Mitigation Measure WIL-2 for the Project is:

[w]ater which may accumulate in geothermal well site basins from precipitation
shall be removed to a standing depth of 2 inches from the respective basins on a
daily basis or as soon as operationally feasible; and liguids deposited into the
basins shall either be removed daily to a standing depth of 2 inches, or the basins
shall be made wildlife escapable by creating earthen ramps at slopes of 1:3 or
less at intervals of 100 feet apart or less around the perimeter of the standing
depth of the liquid stored in the basin. The basins shall be monitored during well 19-118
drilling to determine if these measures are effective. If monitoring determines
that these measures are incffective in preventing wildlife from drowning in the
basins, an alternative deterrent or escape structure such as netting will be
implemented. Alternatives for providing equally effective measures which would
allow wildlife to escape unharmed from the well site basins may be authorized
subject to USFS, USFS, and CDFG approval.132

The DEIS/DEIR concludes this mitigation measure will prevent wildlife from becoming
trapped in the lined well site basins, and that it will help reduce impacts to special-status
wildlife to a less-than-significant level.'* I disagree with these conclusions for several
reasons.

First, removal of water and other fluids from the basins is conditioned on feasibility,
which the DEIS/DEIR fails to define or discuss. Consequently, implementation of the
mitigation measure is uncertain, and its effectiveness is unreliable.

B0 1bid, p. 4.3-16.
B! Ibid, p. 4.3-21.
2 Ibid, p. 4.4-30.
3 Ibid, pp. 4.4-10 and —19.
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Second, organisms that fall into the basin can suffer ill effects as soon as they come into
contact with fluids in the basin. Even if the organisms are able to locate and swim to the
escape ramps, the escape ramps do not mitigate the adverse effects to a less-than-
significant level. Presumably the purpose of lining the basins is to prevent hazardous
fluids from contaminating the soil and groundwater. It is unclear how the Applicant
would be able to install earthen ramps that enable wildlife to escape, yet do not expose 19-118
soil and groundwater resources to hazardous fluids. cont

Third, the DEIS/DFEIR provides no evidence that the proposed mitigation measures would
be effective. Indeed, the DEIS/DEIR suggests it may not be. This issue is confounded
because the DEIS/DEIR fails to define the monitoring methods, schedule, and duration.
In addition, it fails to establish success criteria, triggers for remedial actions, a reporting
program, or a mechanism for enforcement.

Several states require netting or screening of sump pits containing oil to prevent access
by wildlife. This measure is feasible, and it should be required for the Project.

Wildlife

The Project may have a significant impact on wildlife movement.”** The DEIS/DEIR
concludes the implementation of Mitigation Measure PDM BIO-1 would reduce the
impact to a less-than-significant level. PDM BIO-1 requires a qualified wildlife biologist
to walk the pipeline route once each year for the first three years following completion of
construction to survey for any signs that the pipeline is impeding wildlife movement. 19-119
The DEIS/DEIR fails to justify how the proposed measure might be effective. It is
unforeseeable that a biologist “walking” the pipeline route a total of three times, to
accomplish a mitigation measure without any performance standards or triggers, would
be able to determine if the pipeline is impeding wildlife movement. The mitigation
measure needs to be redesigned to incorporate remote cameras or other specialized
techniques that would provide data on wildlife movement in the vicinity of the Project
pipelines. In addition, deer in both the Round Valley and Casa Diablo herds have been
fitted with radio-telemetry collars. Data from the radio-telemetry collars should be
incorporated into the analysis of potential impacts to wildlife movement.

The PDMs and Mitigation Measures proposed in the DEIS/DEIR have been formulated
to avoid or minimize impacts to special-status wildlife. However, they do nothing to 19-120
compensate for impacts to individuals and their habitat, which the DEIS/DEIR identifies
as a significant impact. 1

For right-of-way applications that are longer than one mile or that would disturb more
than two surface acres, it is the BLM’s policy to require measures that minimize impacts 19-121
to sage-grouse habitat.'* In addition to this kind of onsite mitigation, the BLM has

B4 1bid, p. 4.4-20.
133 US Department of the Interior, Bureau of Land Management. 2012 Nov 16. Wildlife: Greater sage-
grouse conservation [internet]. Available at: http://www.blm.gov/id/st/en/prog/wildlife-botany-
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indicated it will develop and consider offsite mitigation measures in cooperation with the
applicant, USFWS, BLM State Director, and the Director of the CDFW.!*® The
DEIS/DEIR provides no evidence that this coordination has occurred, or will occur. In
my professional opinion, habitat compensation is required to mitigate Project impacts to
the greater sage-grouse, northern goshawk, American marten, and other special-status
wildlife species.

Nesting Birds

Mitigation Measure WIL-1 requires pre-construction surveys for bird nests within 250
feet of areas potentially affected by construction activities.”” The results of the surveys
then would be emailed to CDFW, USFS, and USFWS at least three days prior to
construction.”® If any nests are detected, the Applicant would be required to establish a
no-work buffer zone around the nest.'” The size of the no-work buffer zone would be
determined in consultation with the CDFW, USFS, and USFWS, although a 500-foot
buffer would be used when possible.'*’

Research indicates nest finding is labor intensive and can be extremely difficult due to the
tendency of many species to construct well-concealed or camouflaged nests.'" In
general, bird nests are located when a variety of search techniques are used and
considerable time is devoted to the effort.”** Asa result, the DEIS/DEIR needs to
establish the minimum standards for locating nests and minimizing human-induced
disturbance. It also needs to establish that pre-construction surveys for the northern
goshawk should adhere to the survey guidelines issued by the USFS.'®

The DEIS/DEIR establishes 500 feet as the minimum buffer size around active bird nests.
However, it only requires nesting bird surveys within 250 feet of areas potentially
affected by construction activities. The Applicant would be unable to establish a 500-
foot buffer around all nests if the survey efforts extend only 250 feet beyond the

construction area. \V/4

forestry pgm/wildlife-pgm/BLM-sensitive-species_Idaho/greater-

sagegrouse pgm/conservation 2011/ROWs.html.

136 US Department of the Interior, Bureau of Land Management. 2012 Nov 16. Wildlife: Greater sage-
grouse conservation [internet]. Available at: http://www.blm.gov/id/st/en/prog/wildlife-botany-

forestry pgm/wildlife-pgm/BLM-sensitive-species_Idaho/greater-
sagegrouse_pgm/conservation_2011/ROWs.html.

" DEIS/DEIR, pp. 4.4-29 and -30.

8 Ibid.

> Ibid.

0 1bid.

' DeSante DF, GR Geupel. 1987. Landbird productivity in central coastal California: the relationship to
annual rainfall and a reproductive failure in 1986. Condor. 89:636-653. See also Baicich PJ, CJ Harrison.
1997. A guide to the nests, eggs, and nestlings of North American Birds. 2™ ed. London: Academic Press.
2 Martin TE, C Paine, CJ] Conway, WM Hochacka . 1996. BBIRD field protocol. Montana Cooperative
Wildlife Research Unit, Missoula (MT).

' See Woodbridge, B.; Hargis, C.D. 2006. Northern goshawk inventory and monitoring technical guide.
Gen. Tech. Rep WO-71. Washington, DC: U.S. Department of Agriculture, Forest Service. 80 p.
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Some species of birds can build a nest and initiate egg-laying in less than 14 days. The
mitigation measure should be revised to require pre-construction surveys no more than
seven days prior to construction.

The DEIS/DEIR fails to justify why the resource agencies would not be notified of the
survey results until as few as 3 days prior to construction, especially because it is feasible
to notify them shortly after the surveys are completed (i.e., within 24 to 48 hours). The
buffer size needed to protect a bird nest from disturbance is highly dependent on site-
specific conditions. Emailing the survey results to the CDFW, USFS, and USFWS three
days prior to construction may not be enough time for the agencies to coordinate a site
visit with the Applicant’s biologist to determine the appropriate buffer size(s).

Offsite Aquatic Habitat

According to the DEIS/DEIR, existing monitoring programs under the oversight of the
Long Valley Hydrologic Advisory Committee would be expanded to include monitoring
for the Proposed Action, in accordance with PDM GEO-5, which is:

ORNI 50, LLC commits to continuing to operate the existing geothermal projects
in conformance with the Plans of Operation for Development, Injection and
Utilization, approved by the BLM and USFS, as well as in conformance with
monitoring through the Long Valley Hydrologic Advisory Committee, and
remedial action programs, which are designed to prevent, or mitigate, potential
hydrothermal impacts to the Owens tui chub critical habitat, Hot Creek Hatchery
and Hot Creek Gorge springs from geothermal operations conducted on federal
geothermal leases in the Mono-Long Valley area. ORNI 50, LLC also commits to
operating the proposed geothermal project in conformance with these
requirements.

The DEIS/DEIR concludes this mitigation measure will ensure impacts to the Owens tui
chub and its critical habitat would be less than significant.!* There are several flaws
with the DEIS/DEIR’s conclusion.

First, the DEIS/DEIR fails to provide adequate information pertaining to the existing
monitoring program. I obtained the hydrologic monitoring data that the USGS has
collected for the Long Valley Hydrologic Advisory Committee. These data are limited to
graphs depicting the relationship between a dependent variable (e.g., water temperature)
and an independent variable (e.g., year). There does not appear to have been any
statistical analysis of the data or any analytical interpretation of the results. The
monitoring program has little value unless the data are analyzed and interpreted.

Second, the value of the proposed mitigation measure cannot be evaluated until the BLM

and GBUAPCD identify:

1. the variables that will be monitored. Research indicates variables other than
temperature may affect tui chub habitat. As a result, the original hydrologic

rio

19-122
cont.

19-123

monitoring program (i.e., for PLES I) may no longer be sufficient. \

1% DEIS/DEIR, p. 4.4-19.
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2. the party(ies) responsible for analyzing and interpreting the data.

3. the statistical techniques that are (and will be) used to analyze the data, and
the corresponding confidence levels that are (and will be) used in the
statistical tests.

4. the specific details of the remedial action program, including the specific
monitoring results that would trigger remedial actions.

5. an enforcement mechanism that ensures remedial actions are implemented and
successful.

6. how the existing monitoring programs “would be expanded to include
monitoring for the Proposed Action.”

7. how the Long Valley Hydrologic Advisory Committee will be able to
distinguish whether changes in the response variables are due to the CD-IV
Project; other geothermal projects in Casa Diablo; naturally occurring events;
or an interaction among these factors. As the DEIS/DEIR acknowledges, “it
is difficult to identify the smaller effects of geothermal development on the
Hatchery springs relative to natural climatic effects because climatic
variations and geothermal reservoir changes have both occurred
simultaneously.”145

Third, past experience demonstrates the monitoring program has been ineffective.
Specifically, the monitoring program has been ineffective in reversing the decline of
thermal water to the Hot Creek Headsprings that began in 1993, or in preventing the
significant decline in the Owens tui chub populations that corresponded with the decline
in thermal water.

Lastly, the hydrologic and biologic monitoring and mitigation program proposed for the
Project may be inconsistent with USFWS Recovery Plan for the Owen tui chub. In
particular, Recovery Task 2.4.2 is:

Protect spring discharge. Geothermal development and groundwater pumping in Long
Valley may alter aquifer dynamics. Springs supporting Hot Creek should be protected
from adverse impacts of decreased discharge, and changes in the thermal and chemical
characteristics of water. Monitoring programs should be [designed to] determine
characteristics (temporal, chemical, physical) of natural spring discharge, if spring
discharge is being affected, and the location of activities causing adverse effects. Actions
should be taken to protect discharge at 1998 levels. "

Based on my review, the hydrological and biological monitoring program has not ensured
consistency with the Recovery Task (i.e., it has not prevented potential adverse impacts
associated with changes in the thermal and chemical characteristics of water in AB
Spring and CD Spring), or that actions are, have been, or will be taken to protect
discharge at 1998 levels.

5 1bid, p. 4.4-13.
146 U.S. Fish and Wildlife Service. 1998. Owens Basin Wetland and Agquatic Species Recovery Plan, Inyo
and Mono Counties, California. Portland, Oregon. [emphasis added].

19-123
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Recommended Mitigation

The loss of the Owens tui chub populations in Hot Creek Headsprings would be an
extremely significant impact that would jeopardize the continued existence of the
subspecies. As a result, mitigation imposed by the BLM and GBUAPCD should be 19-124
expanded to include: (a) a management plan for the Owens tui chub populations in the
Hot Creek Headsprings; and (b) a reintroduction plan that will be implemented if the
populations in the headsprings drop below the minimum viable population level.

Tree-Kills

The DEIS/DEIR lacks any mitigation for the Project’s contribution to tree-kills. Non-
native plants colonize sites where recent thermal activity has killed native shrubs and
trees.”*’ As a result, the Applicant should be required to control and eradicate weeds in

the tree-kill areas.

To be consistent with Mono County’s General Plan, the Applicant needs to prepare a 19-125
written analysis of the impacts that the Project and other development projects may
individually or cumulatively have on tree-kills."** The Applicant should then develop a
monitoring plan subject to review by the BLM, GBUAPCD, USFS, County, CDFW,
USGS, and other relevant resource agencies. Specific triggers for additional mitigation
should be established in conjunction with the monitoring plan. Once Project operations
commence, the tree-kills should be monitored to determine the extent of additional
impacts to vegetation and other biological resources. If the monitoring indicates
geothermal operations have contributed to additional tree kills, the Applicant should take
the actions necessary to reduce any adverse effects to less-than-significant levels.

Sincerely,

A

Scott Cashen, M.S.
Senior Biologist

7 DEIS/DEIR, p. 3.3-5.
8 County of Mono Community Development Department. 2010. Mono County General Plan. Bridgeport,
CA. (Drafted July 1997 and Revised 2010). Conservation /Open Space Element-2010, Goal 1.
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Scott Cashen, M.S.
Senior Biologist / Forest Ecologist
3264 Hudson Avenue, Walnut Creek, CA 94597. (925) 256-9185. scottcashen@gmail.com

Scott Cashen has 20 years of professional experience in natural resources
management. During that time he has worked as a field biologist, forester, environmental
consultant, and instructor of Wildlife Management. Mr. Cashen currently operates an
independent consulting business that focuses on CEQA/NEPA compliance issues,
endangered species, scientific field studies, and other topics that require a high level of
scientific expertise.

Mr. Cashen has knowledge and experience with many taxa, biological resource issues,
and environmental regulations. This knowledge and experience has made him a highly
sought after biological resources expert. To date, he has been retained as a biological
resources expert for over 40 projects. Mr. Cashen’s role in this capacity has
encompassed all stages of the environmental review process, from initial document
review through litigation support and expert witness testimony.

Mr. Cashen is a recognized expert on the environmental impacts of renewable energy
development. He has been involved in the environmental review process for 28
renewable energy projects, and he has been a biological resources expert for more of
California’s solar energy projects than any other private consultant. In 2010, Mr. Cashen
testified on 5 of the Department of the Interior’s “Top 6 Fast-tracked Solar Projects” and
his testimony influenced the outcome of each of these projects.

Mr. Cashen is a versatile scientist capable of addressing numerous aspects of natural
resource management simultaneously. Because of Mr. Cashen’s expertise in both
forestry and biology, Calfire had him prepare the biological resource assessments for all
of its fuels treatment projects in Riverside and San Diego Counties following the 2003
Cedar Fire. Mr. Cashen has led field studies on several special-status species, including
plants, fish, reptiles, amphibians, birds, and mammals. Mr. Cashen has been the technical
editor of several resource management documents, and his strong scientific writing skills
have enabled him to secure grant funding for several clients.

AREAS OF EXPERTISE

* CEQA, NEPA, and Endangered Species Act compliance issues
*  Comprehensive biological resource assessments

*  Endangered species management

*  Renewable energy

*  Forest fuels reduction and timber harvesting

*  Scientific field studies, grant writing and technical editing

EDUCATION

M.S. Wildlife and Fisheries Science - The Pennsylvania State University (1998)
B.S. Resource Management - The University of California, Berkeley (1992)

Cashen, Curriculum Vitae



PROFESSIONAL EXPERIENCE

Litigation Support / Expert Witness

Comment Letter 19

As a biological resources expert, Mr. Cashen reviews CEQA/NEPA documents and
provides his client(s) with an assessment of biological resource issues. He then prepares
written comments on the scientific and legal adequacy of the project’s environmental
documents (e.g., EIR). For projects requiring California Energy Commission (CEC)
approval, Mr. Cashen has submitted written testimony (opening and rebuttal) in
conjunction with oral testimony before the CEC.

Mr. Cashen can lead field studies to generate evidence for legal testimony, and he can
incorporate testimony from his deep network of species-specific experts. Mr. Cashen’s
clients have included law firms, non-profit organizations, and citizen groups.

REPRESENTATIVE EXPERIENCE

Solar Energy Facilities
*  Abengoa Mojave Solar Project
*  Avenal Energy Power Plant
*  Beacon Solar Energy Project
*  Blythe Solar Power Project
e Calico Solar Project
*  Calipatria Solar Farm II
*  Carrizo Energy Solar Farm
* (Catalina Renewable Energy Project
*  Fink Road Solar Farm
*  Genesis Solar Energy Project
*  Heber Solar Energy Facility
* Imperial Valley Solar Project
e Ivanpah Solar Electric Generating
*  Maricopa Sun Solar Complex
*  Mt. Signal and Calexico Solar
*  San Joaquin Solar I & 1T
*  Solar Gen II Projects
* SR Solis Oro Loma
*  Vestal Solar Facilities
* Victorville 2 Power Project

Cashen, Curriculum Vitae

Geothermal Energy Facilities

* East Brawley Geothermal

*  Mammoth Pacific 1 Replacement

*  Western GeoPower Plant and
Wind Energy Facilities

* (Catalina Renewable Energy Project

*  Ocotillo Express Wind Energy

¢ San Diego County Wind Ordinance

*  Tres Vaqueros Repowering Project

*  Vasco Winds Relicensing Project
Biomass Facilities

*  Tracy Green Energy Project
Development Projects

e Alves Ranch

*  Aviano

*  Chula Vista Bayfront Master Plan

*  Columbus Salame

*  Concord Naval Weapons Station

* Faria Annexation

* Live Oak Master Plan

* Napa Pipe

* Roddy Ranch

* Rollingwood

*  Sprint-Nextel Tower
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Project Management

Mr. Cashen has managed several large-scale wildlife, forestry, and natural resource
management projects. Many of these projects have required hiring and training field
crews, coordinating with other professionals, and communicating with project
stakeholders. Mr. Cashen’s experience in study design, data collection, and scientific
writing make him an effective project manager, and his background in several different
natural resource disciplines enable him to address the many facets of contemporary land
management in a cost-effective manner.

REPRESENTATIVE EXPERIENCE

Wildlife Studies

»  Peninsular Bighorn Sheep Resource Use and Behavior Study: (CA State Parks)
*  “KV” Spotted Owl and Northern Goshawk Inventory: (USFS, Plumas NF)

*  Amphibian Inventory Project: (USFS, Plumas NF)

»  San Mateo Creek Steelhead Restoration Project: (Trout Unlimited and CA Coastal
Conservancy, Orange County)

»  Delta Meadows State Park Special-status Species Inventory: (CA State Parks,
Locke)

Natural Resources Management

»  Mather Lake Resource Management Study and Plan — (Sacramento County)
»  Placer County Vernal Pool Study — (Placer County)

*  Weidemann Ranch Mitigation Project — (70!l Brothers, Inc., San Ramon)

*  Jon Communities Biological Resource Assessments — (lon Communities,
Riverside and San Bernardino Counties)

*  Del Rio Hills Biological Resource Assessment — (7he Wyro Company, Rio Vista)

Forestry

»  Forest Health Improvement Projects — (CalFire, SD and Riverside Counties)
»  San Diego Bark Beetle Tree Removal Project — (SDG&E, San Diego Co.)

*  San Diego Bark Beetle Tree Removal Project — (San Diego County/NRCS)

»  Hillslope Monitoring Project — (CalFire, throughout California)

Cashen, Curriculum Vitae 3
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Biological Resources

Mr. Cashen has a diverse background with biological resources. He has conducted
comprehensive biological resource assessments, habitat evaluations, species inventories,
and scientific peer review. Mr. Cashen has led investigations on several special-status
species, including ones focusing on the foothill yellow-legged frog, mountain yellow-
legged frog, desert tortoise, steelhead, burrowing owl, California spotted owl, northern
goshawk, willow flycatcher, Peninsular bighorn sheep, red panda, and forest carnivores.

REPRESENTATIVE EXPERIENCE

Avian

*  Study design and I ead Investigator - Delta Meadows State Park Special-Status
Species Inventory (CA State Parks: Locke)

* Study design and lead bird surveyor - Placer County Vernal Pool Study (Placer
County: throughout Placer County)

e Surveyor - Willow flycatcher habitat mapping (USFS: Plumas NF)

* Independent surveyor - Tolay Creek, Cullinan Ranch, and Guadacanal Village
restoration projects (Ducks Unlimited/USGS: San Pablo Bay)

e  Study design and Lead Investigator - Bird use of restored wetlands research
(Pennsylvania Game Commission: throughout Pennsylvania)

e Study design and surveyor - Baseline inventory of bird species at a 400-acre site
in Napa County (HCV Associates: Napa)

*  Surveyor - Baseline inventory of bird abundance following diesel spill (LFR
Levine-Fricke: Suisun Bay)

e Study design and lead bird surveyor - Green Valley Creek Riparian Restoration
Site (City of Fairfield: Fairfield, CA)

*  Surveyor - Burrowing owl relocation and monitoring (US Navy: Dixon, CA)

*  Surveyor - Pre-construction raptor and burrowing owl surveys (various clients
and locations)

*  Surveyor - Backcountry bird inventory (National Park Service: Eagle, Alaska)
*  Lead surveyor - Tidal salt marsh bird surveys (Point Reyes Bird Observatory:

throughout Bay Area)
*  Surveyor — Pre-construction surveys for nesting birds (various clients and
locations)
Amphibian

*  Crew Leader - Red-legged frog, foothill yellow-legged frog, and mountain
yellow-legged frog surveys (USFS: Plumas NF)

Cashen, Curriculum Vitae
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Surveyor - Foothill yellow-legged frog surveys (PG&E: North Fork Feather
River)

Surveyor - Mountain yellow-legged frog surveys (E! Dorado Irrigation District:
Desolation Wilderness)

Crew Leader - Bullfrog eradication (Trout Unlimited: Cleveland NF)

Fish and Aquatic Resources

Surveyor - Hardhead minnow and other fish surveys (USFS: Plumas NF)

Surveyor - Weber Creek aquatic habitat mapping (E! Dorado Irrigation District:
Placerville, CA)

Surveyor - Green Valley Creek aquatic habitat mapping (City of Fairfield:
Fairfield, CA)

GPS Specialist - Salmonid spawning habitat mapping (CDFG: Sacramento River)

Surveyor - Fish composition and abundance study (PG&E: Upper North Fork
Feather River and Lake Almanor)

Crew Leader - Surveys of steelhead abundance and habitat use (CA Coastal
Conservancy: Gualala River estuary)

Crew Leader - Exotic species identification and eradication (Trout Unlimited:
Cleveland NF)

Mammals

Principal Investigator — Peninsular bighorn sheep resource use and behavior study
(California State Parks: Freeman Properties)

Scientific Advisor —Study on red panda occupancy and abundance in eastern
Nepal (The Red Panda Network: CA and Nepal)

Surveyor - Forest carnivore surveys (University of CA: Tahoe NF)

Surveyor - Relocation and monitoring of salt marsh harvest mice and other small
mammals (US Navy: Skagg’s Island, CA)

Surveyor — Surveys for Monterey dusky-footed woodrat. Relocation of woodrat
houses (Touré Associates: Prunedale)

Natural Resource Investigations / Multiple Species Studies

Scientific Review Team Member — Member of the science review team assessing
the effectiveness of the US Forest Service’s implementation of the Herger-
Feinstein Quincy Library Group Act.

Lead Consultant - Baseline biological resource assessments and habitat mapping
for CDF management units (CDF: San Diego, San Bernardino, and Riverside
Counties)

Cashen, Curriculum Vitae 5
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* Biological Resources Expert — Peer review of CEQA/NEPA documents (4ddams
Broadwell Joseph & Cardoza: California)

* Lead Consultant - Pre- and post-harvest biological resource assessments of tree
removal sites (SDG&E: San Diego County)

*  Crew Leader - T&E species habitat evaluations for Biological Assessment in
support of a steelhead restoration plan (Trout Unlimited: Cleveland NF)

* Lead Investigator - Resource Management Study and Plan for Mather Lake
Regional Park (County of Sacramento: Sacramento, CA)

* Lead Investigator - Biological Resources Assessment for 1,070-acre Alfaro Ranch
property (Yuba County, CA)

* Lead Investigator - Wildlife Strike Hazard Management Plan (HCV Associates:
Napa)

* Lead Investigator - Del Rio Hills Biological Resource Assessment (The Wyro
Company: Rio Vista, CA)

* Lead Investigator — Ion Communities project sites (lon Communities: Riverside
and San Bernardino Counties)

*  Surveyor — Tahoe Pilot Project: Validation of California’s Wildlife Habitat
Relationships (CWHR) Model (University of California: Tahoe NF)

Forestry

Mr. Cashen has five years of experience working as a consulting forester on projects
throughout California. Mr. Cashen has consulted with landowners and timber operators
on forest management practices; and he has worked on a variety of forestry tasks
including selective tree marking, forest inventory, harvest layout, erosion control, and
supervision of logging operations. Mr. Cashen’s experience with many different natural
resources enable him to provide a holistic approach to forest management, rather than just
management of timber resources.

REPRESENTATIVE EXPERIENCE

* Lead Consultant - CalFire fuels treatment projects (SD and Riverside Counties)

* Lead Consultant and supervisor of harvest activities — San Diego Gas and Electric
Bark Beetle Tree Removal Project (San Diego)

*  Crew Leader - Hillslope Monitoring Program (CalFire: throughout California)

¢  Consulting Forester — Forest inventories and timber harvest projects (various
clients throughout California)

Cashen, Curriculum Vitae
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Grant Writing and Technical Editing

Mr. Cashen has prepared and submitted over 50 proposals and grant applications.
Many of the projects listed herein were acquired through proposals he wrote. Mr.
Cashen’s clients and colleagues have recognized his strong scientific writing skills and
ability to generate technically superior proposal packages. Consequently, he routinely
prepares funding applications and conducts technical editing for various clients.

PERMITS

U.S. Fish and Wildlife Service Section 10(a)(1)(A) Recovery Permit for the Peninsular
bighorn sheep

CA Department of Fish and Game Scientific Collecting Permit

PROFESSIONAL ORGANIZATIONS / ASSOCIATIONS

The Wildlife Society (Conservation Affairs Committee member)
Cal Alumni Foresters
Mt. Diablo Audubon Society

OTHER AFFILIATIONS

Scientific Advisor and Grant Writer — The Red Panda Network
Scientific Advisor — Mt. Diablo Audubon Society

Grant Writer — American Conservation Experience

Scientific Advisor and Land Committee Member — Save Mt. Diablo

TEACHING EXPERIENCE

Instructor: Wildlife Management - The Pennsylvania State University, 1998
Teaching Assistant: Ornithology - The Pennsylvania State University, 1996-1997

Cashen, Curriculum Vitae 7
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California Wildlife Habitat Relationships System
California Department of Fish and Game
California Interagency Wildlife Task Group

Jetfrey Pine Joe R. McBride
Vegetation

Structure-- The structure of the Jeffrey pine forest varies over its distribution. A
single tree layer is characteristic of Jeffrey pine stands on moderately dry sites, giving an
impression of openness, limited leaf area, light, and heat. On moist and mesic sites a
second tree layer exists which is composed of deciduous hardwood species, whereas on
dry sites evergreen hardwood species form the second tree layer. Conifer species provide
the second tree layer on xeric sites. The single (or upper) tree layer ranges from 30 to 50
m (98 to 164 ft) in height, but in some stands this layer may exceed 65 m (213 ft)
(Fowells 1965). The second tree layer, where it exists, varies from 5 to 10 m (16 to 33 ft)
in height. Complete (100 percent) crown cover is seldom encountered in Jeffrey pine
habitats. Most stands have typically between 40 and 70 percent crown cover in the
uppermost tree layer and usually less than 50 percent crown cover in the second layer,
except on moist sites where Aspen cover may approach 100 percent. In southern
California a krummbholz form, where trees are only a few meters tall, is found at higher
elevations near timberline.

A sclerophyllous shrub layer is common to most Jeffrey pine stands except on
serpentine soils, extremely xeric sites where the shrub layer is absent (Jenkinson 1980),
and where the krummbholz form exists. Height and crown cover of the shrub layer varies
with site characteristics. For example, taller shrub layers up to 2 m (6 ft) with significant
crown (>70 percent) are common on more mesic sites.

Composition-- Jeffrey pine is the dominant species found in the upper tree layer. It
usually forms pure stands but may have as its associates ponderosa pine, Coulter pine,
sugar pine, lodgepole pine, timber pine, white fir, red fir, incense-cedar, and black
cottonwood. Jenkinson (1980) suggests that any stand in which Jeffrey pine makes up the
majority of the stocking should be recognized as Jeffrey pine. Dominant species
composition of the second tree layer consists of aspen on moist sites, California black oak
on mesic sites, and pinyon pine and western juniper on dry sites. Shrub species
composition varies between geographical regions. In the Klamath Mountains,
huckleberry, scrub oak, manzanita, Fremont silktassel and coffeeberry dominate the
shrub layer. Shrubs common to the Jeffrey pine type on the western slope of the Sierra
Nevada include huckleberry oak, manzanita, and mountain misery. East of the Sierra-
Cascade crest, the dominant shrub layer species include squaw currant, snowbush, and
greenleaf manzanita at higher elevations, and antelope bitterbrush, rabbitbrush, and
sagebrush at lower elevations. The shrub layer of Jeffrey pine stands in southern
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California is dominated by scrub oak, ceanothus, Sierra chinquapin, manzanita, Parish
snowberry, and cherry. Herbaceous species common to the Jeffrey pine type in southern
California include rockcress, birdbeak, buckwheat, fritillary, groundsmoke, ivesia, lupine,
rock melic, Bridge's penstemon, penstemon and needlegrass (Thorme 1977). Species
common to Jeffrey pine stands along the east slope of the Sierra Nevada include
squirreltail, blue wildrye, slender hairgrass, western needlegrass, woolly wyethia, and
pennyroyal.

Other Classifications-- Jeffrey pine has been included in the broad yellow pine forest
type of Munz and Keck (1949-50); pine-Douglas-fir, pine-fir, and pine-Douglas-fir-fir of
Jensen (1947); Jeffrey pine of Parker and Matyas (1981), SAF (Eyre 1980), and
Cheatham and Haller (1975); the upper montane mixed conifer forest of Cheatham and
Haller (1975); and type 42 - evergreen forest land of Anderson et al. (1976). Jeffrey pine
is divided into two classes -northern Jeffrey pine forest and southern Jeffrey pine forest -
by Kiichler (1977). Paysen et al. (1980) includes Jeffrey pine in the Ponderosa/Jeffrey
Pine Series of the Conifer Forest Subformation. Horton (1960) divides it between the
pine forest type and the sugar pine-white fir forest type, while Thorne (1975)(No Thorne
1975 Cite. There is a 1976 Cite. None placed in Lit Cite at end.) includes it in the yellow
pine forest.

Habitat Stages

Vegetation Changes-- 1;2-5:S-D. Old-growth Jeffrey pine stands exhibit an uneven-
aged structure. Analysis of fire scars and age structure suggests that prehistoric fires
played an important role in regeneration without destroying the overstory (McBride and
Laven 1976); however, in southern California fires have recently eliminated large areas
of Jeffrey pine forest overstory because of accumulated surface fuels. The successional
pattern following these fires involves an initial fireweed stage, followed by a shrub stage
dominated by ceanothus and manzanita. Where canyon live oak is present in the second
tree layer, an oak stage develops instead of the more common shrub stage (Minnick
1976). In time, Jeffrey pine succeeds the shrub or oak stage to restore the original
vegetation.

Duration of Stages-- Jeffrey pine stands are self-perpetuating under a regime of
periodic surface fires. Typical old-growth stands in southern California support trees up
to 450 years old. The age structure of these stands suggests that regeneration has occurred
about every 40 to 60 years (Laven 1982). Where crown fires have created openings, the
fireweed stage lasts for 2 to 3 years, followed by the shrub stage which persists for 15 to
20 years. Extensive areas of ceanothus and manzanita (i.e., montane chaparral) and
canyon live oak woodland, resulting from large crown fires occurring in the last 70 years
in the San Bernardino Mountains, show no evidence of reestablishment of Jeffrey pine,
and further succession of these areas to Jeffrey pine is problematical. Forest harvesting
using selective cutting and sanitation-salvage methods has converted Jeffrey pine stands
to oak woodlands or montane chaparral in the San Bernardino Mountains (Minnick
1976)(Listed as Minnich in Lit Cite?). Where clearcutting or group selection cutting was
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followed by planting Jeffrey pine, the type has been successfully maintained.
Biological Setting

Habitat-- The Jeffrey pine habitat is associated with Douglas-fir at its lower
elevations and subalpine conifer at its higher elevations in the Klamath Mountains. East
of the Sierra-Cascade crest it occurs between subalpine conifer at higher elevations and
pinyon-juniper or sagebrush at lower elevations. On the west side of the Sierra Nevada,
Jeffrey pine is generally found above Sierra: Nevada mixed conifer and below the
subalpine conifer or alpine dwarf shrub. On ultramafic soils at mid-elevations, Jeffrey
pine is surrounded by mixed conifer (Sierra Nevada and Klamath-enriched). In southern
California, Jeffrey pine is situated above ponderosa pine or blue oak-foothill pine on the
southern side of the Transverse and the southwestern side of the Peninsular Ranges. At
higher elevations in these mountains it gives way to subalpine conifer. At lower
elevations on the northern side of the Trans verse Range it adjoins pinyon-juniper. On the
northeastern side of the Peninsular Range, it is adjacent to the desert scrub or pinyon-
juniper. Areas of Jeffrey pine forest in the Peninsular Range east of San Diego are
surrounded by chamise (redshank) or are adjacent to pinyon-juniper type.

Wildlife Considerations-- Jeffrey pine is intermediate in species richness between
warmer forests- at lower elevations and colder forests at higher elevations in the Klamath
Mountains and on the west side of the Sierra Nevada. Its species richness exceeds that of
the adjacent upper elevation forests and lower elevation woodland and scrub types in
both the Transverse and Peninsular Ranges.

The value of the Jeffrey pine forest type as a habitat for wildlife is due in large part to
the food value of the Jeffrey pine seeds. Pine seeds are included in the diet of more
wildlife species than any other genus except oak (Light 1973). The bark and foliage also
serve as important food sources for squirrels and mule deer. Jeffrey pine provides vital
nesting cover for several species such as nuthatch, brown creeper, woodpecker, and
northern flying squirrel. The southern rubber boa, a species listed as rare by the State of
California and sensitive by the U.S. Forest Service, is reported to occur in the Jeffrey pine
forest type in southern California (Cunningham 1966).

Physical Setting

Jeffrey pine occurs in a variety of physical settings throughout its extensive range. The
tolerance of its dominant species to low temperatures allows the type to occupy the
borders of topographic frost pockets and high cold ridges (Haller 1959). It is commonly
found on soils developed from granite and lava flows, but can also develop as a type on
ultramafic soils (Walker 1954). Its distribution in northern California west of the
Sierra-Cascade crest is limited to such soils (Jenkinson 1980). Jeffrey pine is not
restricted by aspect or slope.
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Distribution

Jeffrey pine ranges from 150 to 2900 m (500 to 9500 ft), the actual range depending
upon latitude. The habitat covers extensive areas in the Klamath Mountains, North Coast
Range, Cascade Range, Modoc Plateau, Sierra Nevada, Transverse Range, and the
Peninsular Range in California. It also occurs in Oregon, Nevada, and Baja California.

Literature Cited

Anderson, J. R., E. E. Hardy, J. T. Roach, and R. E. Witmer. 1976. A land use and land
cover classification system for use with remote sensor data. U.S. Dep. Interior,
Geol. Surv., Prof. Pap. 964.

Cheatham, N. H., and J. R. Haller. 1975. An annotated list of California habitat types.
Univ. of California Natural Land and Water Reserve System, unpubl. manuscript

Cunningham, J. D. 1966. Observations on the taxonomy and natural history of the rubber
boa (Charina bottae). Southwest Nat. 11:298-299.

Eyre, F. H., ed. 1980. Forest cover types of the Unites States and Canada. Soc. Amer.
Foresters, Washington D.C.

Fowells, H. A. 1965. Silvics of forest trees of the United States. U.S. Dep. Agric., For.
Serv., Handbook No. 271.

Haller, J. R. 1959. Factors affecting the distribution of ponderosa and Jeffrey pines in
California. Madrofio 15:65-71.

Horton, J. S. 1960. Vegetation types of the San Bernardino Mountains, California. U.S.
Dep. Agric., For. Serv. (Berkeley, Calif.), Tech. Pap. No. 44.

Jenkinson, J. L. 1980. Jeffrey pine 247. Page 123 In F. H. Eyre, ed. Forest cover types of
the United States and Canada. Soc. Amer. Foresters, Washington, D.C.

Jensen, H. A. 1947. A system for classifying vegetation in California. Calif. Fish and
Game 33:199-266.

Kuchler, A. W. 1977. Appendix: the map of the natural vegetation of California. Pages
909-938 In M. G. Barbour and J. Major, eds, Terrestrial vegetation of California.
John Wiley and Sons, New York.

Laven, R. D. 1982. Establishing homogeneity in studies of forest succession. Forest Ecol.
and Manage. 4:161-177.

Light, J. T. 1973. Effects of oxidant air pollution on the forest ecosystem of the San
Bernardino Mountains. Pages B1-B14 In O.C. Taylor, ed. Oxidant air pollutant
effects on a western coniferous forest ecosystem. Statewide Air Pollution Res.
Center, Univ. of California, Riverside.

McBride, J. R., and R. D. Laven. 1976. Scars as an indicator of fire frequency in the San
Bernardino Mountains, California. J. Forestry 74:439-442.

Minnich, R. A. 1976. Vegetation of the San Bernardino Mountains. Pages 99-124 In J.
Latting, ed. Plant communities of southern California. Calif. Native Plant Soc.
Spec. Publ. No. 2.

Munz, P. A., and D. D. Keck. 1949. California plant communities. Aliso 2.87-105.

Munz, P. A., and D. D. Keck. 1950. California plant communities. Aliso 2:199-202.



Comment Letter 19

Parker, I., and W. J. Matyas. 1981. CALVEG: a classification of Californian
vegetation. U.S. Dep. Agric., For. Serv., Reg. Ecol. Group, San Francisco.

Paysen, T. E., J. A. Derby, H. Black, Jr., V. C. Bleich, and J. W. Mincks. 1980. A
vegetation classification system applied to southern California. U.S. Dep. Agric.,
For. Serv., (Berkeley, Calif.) Gen. Tech. Rep. PSW-45.

Thorne, R.F. 1977. Montane and subalpine forests of the Transverse and Peninsular
Ranges. Pages 537-557 In M. G. Barbour and J. Major, eds. Terrestrial vegetation
of California. John Wiley and Sons, New York.

Walker, R. B. 1954. The ecology of serpentine soils. Ecol. 35:259-266.



Date:

Comment Letter 19

CALIFORNIA WILDLIFE HABITAT RELATIONSHIPS SYSTEM
WOODED HABITAT SAMPLING DATASHEET

Sample Crew:

Plot Number:

Visual estimate at plot center before sampling: CWHR habitat type, size class and canopy closure class
Structure: Even-structure:

CWHR Size Class

Seedling tree
Sapling tree
Pole tree
Small tree

Medium/large tree

Multi-layered tree

,ot Uneven-structure:

Standards For Tree Size

Conifer Crown Diameter Hardwood Crown DBH
n/a n/a <1.0"
n/a <15.0' 10 59

<12.0' 15.0'-29.9' 60 109

12 0'-23.9' 30 0'-44.9' 110 239
>24.0' >45.0' >24 0"

A distinct layer of size class 5 trees over a distinct layer of size

class4 and/or 3 trees, and total tree canopy of the layers > 60%
(layers must have > 10 0% canopy cover and distinctive height
separation)

Location:

Standards For Canopv Closure

CWH CWHR Closure Veg. Cover (Canopy
o~ ~— ) OSSN
S Sparse Cover 10.0-24.9%
P Open cover 25.0-39.9%
M Mod. Cover 40.0-59.9%
>AN NOL

Uneven-structure = >3 CWHR size classes, or if only 2
classes present, then the classes must skip an intervening
class (e.g, 5 and 3 present but not 4) with distinctive height
separation. Plots are even-structured if they do not meet
uneven-structure definition.

Record species and dbh from all live woody stems > 5.0" dbh in a 0.1-acre circular plot (37.2 ft radius) Crown diameter and height are from 1 tree/cardinal compass quarter
with point-centered quarter for a total of 4 trees/plot. Overstory trees include pre-dominants and dominants, and generally co-dominants. Intermediate trees may be overstory or
understory trees depending on relative crown position, while suppressed trees should always be understory trees.

Stemn #

>

O X DN AWV

D
>

22

23
24

Specics

Over/
under

dbh
(0 1 in) in) 1n

Crown Stem #

diam (ft)

Ht (ft) pt-ctr 1/4

quad quad

26
27
7R
29
30

17
13
24
35
36
17
3R
39
40

42
41
a4
45
46
47
48
49

|Nn

OVERSTORY CANOPY COVER MEASUREMENT
Overstory cover hits (+) and misses (0) measured through a sighting tube at 6.2 ft. intervals beginning at the North stake and proceeding along the N-S axis for 13 readings,
then from the East stake along the E-W axis for 12 readings and skipping the center stake. Take readings with tube held over the 6.2 ft. interval.

Percent Cover = ( (no. hits)/25)) * 100.

N-S

E-W:
f

(Center stake)

Over/
under

dbh
(0 1in)

Crown
diam (ft).

Species Ht (ft) pt-ctr

1/4 quad
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FISHER Martes pennanti
Family: MUSTELIDAE Order: CARNIVORA Class: MAMMALIA
M155

Written by: G. Ahlborn
Reviewed by: M. White
Edited by: M. White, G. Ahlborn

DISTRIBUTION, ABUNDANCE, AND SEASONALITY

Uncommon permanent resident of the Sierra Nevada, Cascades, and Klamath Mts.; also
found in a few areas in the North Coast Ranges (Grinnell et al. 1937). Occurs in intermediate
to large-tree stages of coniferous forests and deciduous-riparian habitats with a high percent
canopy closure (Schempf and White 1977).

SPECIFIC HABITAT REQUIREMENTS

Feeding: Fishers are largely carnivorous. Eat rabbits and hares, especially snowshoe
hares, and rodents (mice, porcupines, squirrels, mountain beavers), shrews, birds, fruits, and
carrion. Prey on ground surface and in trees. Fishers are opportunistic; they search for small
mammals, and pounce on, or chase prey. Also dig out prey. Grenfell (1979) reported that the
most important food item in the stomachs of 8 fishers was false truffle, a subterranean fungus.

Cover: Fishers use cavities in large trees, snags, logs, rock areas, or shelters provided by
slash or brush piles. Dense, mature stands of trees also provide cover, especially in winter,

Reproduction:  Fishers den in a variety of protected cavities, brush piles, logs, or under an
upturned tree. Hollow logs, trees, and snags are especially important.

Water: May require drinking water.

Pattern:  Suitable habitat for fishers consists of large areas of mature, dense forest stands
with snags and greater than 50% canopy closure.

SPECIES LIFE HISTORY

Activity Patterns: ~ Active yearlong. Mostly nocturnal and crepuscular, some diurnal
activity.

Seasonal Movements/Migration: Non-migratory.

Home Range: In Ontario, Canada, home ranges were estimated at 38 km? (10 mi?)
(deVos 1952). In Massachusetts, home ranges averaged 19.2 km? (74 mi?), and varied from
6.6 t0 39.6 km? (2.5 to 15.3 mi?). Home ranges usually smaller in summer than in winter
(Kelly 1977). The long axis of home range tends to parallel valleys. Home ranges of 3 adult
males in Trinity Co. averaged 14 km? (5.4 mi*) (Buck et al. 1979). The fishers in Trinity Co.
appeared to have regularly used travel routes within the home ranges (Buck et al. 1979)

Territory:  Fishers appear to be territorial (Powell 1981b).

Reproduction: Females breed a few days after parturition; implantation of the embryo is
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delayed until the following winter. Post-implantation active growth lasts about 30 days (Powell
1981b). Young born February through May. Litter size averages 2.7, and ranges from 1-4,
rarely 5. Young remain with female until late antumn. Males and females become sexually
mature in the first or second yr (Powell 1982).

Niche: Few animals prey on fishers other than humans. Fishers are one of the few
specialized predators on porcupines. Have been transplanted into Oregon, West Virginia,
and other states for porcupine control (Hooven 1971, Powell 1981a, 1981b, 1982). Long-term
studies suggest that fishers predominantly are terrestrial (Powell 1981b).
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To:  Steven Kerns
Wildlands Resource Managers June 18, 2001
P.O. Box 102
Round Mountain, CA 96084

From: Jim Paulus
Consulting Botanist, EMA Associates
PO Box 244
Bishop, CA 93515

RE: Plant communities found at the Basalt Canyon Geothermal Exploration Survey Area

Dear Mr. Kerns,

I am writing to inform you of results of botanical survey work I have recently completed
within the approximately 800 acre Basalt Canyon geothermal exploration area of the proposed
Mammoth Pacific Geothermal Project. The botanical survey was performed to determine the
presence or absence of sensitive plant species. All of the land surveyed is located west of
Highway 395 north of the Highway 203 exit, near the Town of Mammoth Lakes, Mono County,
California and is administered by the Inyo National Forest.

Great Basin Mixed Scrub and Jeffrey Pine Forest plant communities were found in
currently undeveloped, rolling hills and steep slopes, crossed by many dirt roads and bicycle
tralls, “Murphy Sulch”, w. cplieiileian suvan channe., pwoaleds Higiovay 203 ness ihe southemn
edge of the survey area (Figure 1). No other hydrologic features (streams, seeps, wet meadows)
were encountered. My survey strategy was floristic, striving to identify every species occurring
along the transects. I have attached a list of the species found.

Typical dominants of the Great Basin Mixed Scrub were found at high frequencies at
lower elevations, especially big sagebrush (Artemisia tridentata), antelope bush (Purshia
tridentata), while tobacco brush (Ceanothus velutinus) and manzanita (4rctostaphylos
nevadensis and 4. patula) were restricted to patches on the steep slopes of the ridge west of
Highway 395. Dominance by 4. tridentata was usually 60-80%, and scrub height averaged 1 m.
Perennial grasses (Achnatherum hymenoides, A. occidentalis, A. nevadensis, and Leymus
cinereus) make up a significant percentage of the Mixed Scrub cover. Riparian vegetation was
not found where Murphy Gulch (a conduit for runoff from impervious surfaces in Mammoth
Lakes, upstream) bisected rolling hills dominated by Great Basin Mixed Scrub. However, a few
patches of pine, and thick but small stands of shrubs such as bitter cherry (Prunus emarginata),
were present to provide cover for animals. Deer sign was relatively profuse along the length of
the Gulch.

Forest canopy cover is nearly monospecific Jeffrey pine (Pinus jeffreyi) at lower
elevations. On steeper slopes near the ridge line west of Highway 395, white fir (4bies concolor),
pinyon pine (Pinus monophylla), and juniper (Juniperus occidentalis) are mixed into the Forest
canopy. Forest floor cover consisting of sometimes dense perennial grasses (mostly Poa
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wheeleri) and snowberry (Symphoricarpos rotundifolia) was found to be widespread. Habitat
quality for deer in otherwise dense Forest near the eastern edge of the survey area is probably
further enhanced by the high frequency of small, shrubby forest gaps.

Larger openings in the Forest canopy occur on the steeper slopes of higher elevations in
the study area. Great Basin Mixed Scrub of higher diversity, ranging from nearly impassable
inclusions of Tobacco Brush Chaparral to more open, herb-dominated inclusions of low
Buckwheat Scrub, was found on these dry steep slopes. The frequency of the browse species P.
tridentata occasionally increases to > 90%, and these areas were associated with high use by
mule deer. Patches of desert peach (Prunus andersonii) showed similar relatively high usage by

deer.
I did not see a lot of sign of deer use in Scrub-covered lower slopes central to the Basalt

Canyon study area. I saw about 15 deer during the 8 days I have spent on site, all in Murphy
Gulch, at the forest/scrub interfaces on lower slopes, and in heavy scrub cover on higher slopes. I
did not find any water sources on the study area at the time of the survey. I believe the nearest
surface water is Sherwin Creek south of Highway 203. Ground squirrels are common in Murphy
Gulch. I observed a pair of red-tailed hawks on several consecutive days near the rocky outcrop
on the ridgeline west of Highway 395. Smaller migratory birds were the only other wildlife
observed during this work.

I hope this helps with your wildlife assessment. Call me at (760) 873-8516 if you have
any questions.

Yours truly,

James R. Paulus, Ph.D.

cc. Dwight Carey
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Plant Familles and Species Hablit Scrub  Forest  Disturbed
Boraginaceae
Cryptantha circumscissa NAH X
Cryptantha confertifolia NPH X
Cryptantha echinella NAH X
Cryptantha micrantha NAH X
Brassicaceae
Arabis holboellli var. retrofracta NPH i
Arabis inyoensis NPH X
Arabis platysperma var. platysperma NPH xMG
Arabis puberula NPH X
Arabis pulchra var. puichra NPH X
Arabis sparsifiora var. sparsifiora NPH b ¢
Descurainia californica NAH X
Descurainia sophia | IAH x
Erysimum capitatum ssp. capitatum NBH X
Lepidium desiflorum var. macrocarpum NBH xMG
Thelypodium milleflorum NBH X
Caprifollaceae
Symphoricarpos rotundifolius var. parishii NS
Symphoricarpos rotundifolius var. rotundifolius NS
Caryophyllaceae
Stellaria borealis ssp. sitchana NPH XMG
Chenopodiaceae
Chenopodium ambrosioides lAH x
Chenopodium follosum IAH XPO
Chenopodium pratericola NAH X X
Grayia spinosa NS b 4
Salsola tragqus IAH X X
Ericaceae
Arctostaphylos nevadensis NS X
Arctostaphylos patula NS X
Fabaceae
Astragalus purshii NPH X
Lupinus albicaulis NPH X
Lupinus andersonii NPH X
Lupinus argenteus var. heteranthus NPH X
Lupinus bicolor NAH X
Trifolium andersonii var. beatlyae NPH X
Fagaceae
Chrysolepis sempervirens NS
Geraniaceae
Erodium cicutarium IAH XFU
jrp4_2.xis 6/18/01 Basalt Canyon Geothermal Surveys

Jamnes R. Paulus, Ph.D. Sensitive Species Search
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List of plant species occurring in the area of the Basalt Canyon Geothermal Exploration. Habit summarizes the growth form

of each species. Plants occurred in one of four habitats. Habit codes are deflned below.

Occurrence in Study Area

Plant Famiiles and Species Habit Scrub Forest  Disturbed
Cupressaceae
Juniperus occidentalis NT X X
Dryopteridaceae
Woodsia oregana NPH xXMG
Pinaceae
Abies concolor NT X
Pinus contorta ssp. murrayana NT XMG
Pinus flexilis (?, 1 ind.) NT XMG
Pinus jeffreyi NT X X
Pinus monophylla NT X
Dicots
Amaranthaceae
Amaranthus califomicus NAH XFY
Apiaceae
Cymopterus terebinthinus var. petraeus NPH X
Asteraceae
Achillea millefolium NPH XMG
ALgueie : glavce var, laciniala hPH X
Agoseris retrorsa NPH X
Ambrosia acanthicarpa NAH X
Artemisia cana ssp. bolanderi NS X
Artemisia douglasiana NPH XMG
Artemisia tridentata NS X X X
Aster ascendens NPH X
Chaenactis stevioides NAH X X
Chrysothamnus nauseosus NS X X
Chrysothamnus parryi ssp. nevadensis NS X
Chrysothamnus teretifolius NS X
Chrysothamnus viscidiflorus ssp. puberulus NS X
Chrysothamnus viscidiflorus ssp. viscidiflorus NS X
Crepis acuminata NPH X
Machaeranthera canescens var. canescens NPH X
Rigiopappus leptocladus NAH XPO
Senecio aronicoides NPH XMG
Senecio integerrimus var. exalfatus NPH XMG
Stephanomeria paniculata NAH X
Stephancmeria spinosa NPH X
Tetradymia canescens NS X
Tragopogon dubius IBH X
Wyethia mollis NPH X

jp4_2.xs 6/1801
James R. Paulus, Ph.D.

Basalt Canyon Geothermal Surveys
Sensitive Species Search
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Plant Families and Specles Habit Scrub Forest Disturbed
Grossulariaceae
Ribes cereum var. cereum NS b X
Hydrophyllaceae
Nama aretioides var. multifiorum NAH X
Nama califomicum NAH X
Nama rothrockii NPH X X
Phacelia bicolor NAH X
Phacelia vallis-mortae NAH X X
Phacelia glandulifera NAH X
Phacelia hastata ssp. hastata NPH X
Phacelia sp. NAH X
Lamlaceae
Monardella odoratissima ssp. odoratissima NPH X
Loasaceae
Mentzelia congesta NAH X X
Mentzelia dispersa NAH X X
Mentzelia veatchiana NAH X
Onagraceae
Gayophytum diffusum ssp. parvifiorum NAH X X
Papaveraceae
Argemone minuta NPH X L4
Folemoriaceae
Allophyllum gilioides NAH X X
Gilia brecciarum ssp. brecciarum NAH X
Eriastrum sparsifiorum NAH X X
Leptodactylon pungens NPH X
Linanthus nuttallii ssp. pubescens NPH b X
Phlox condensata NS x
Phlox gracilis NAH XMG
Phlox stansburyi NPH X
Polygonaceae
Eriogonum maculatum NAH X X
Eriogonum ovalifolium NPH X X
Eriogonum parishii NAH X
Eriogonum umbellatum NS X
Eriogonum umbellatum var. nevadense NS X
Polygonum arenastrum IAH X
Polygonum polygaloides NAH X
Rumex crispus IPH XMG
Portulacaceae
Calyptridium monospermum NPH X x
Calyptridium umbellatum NPH X
jrp4_2.xIs 6/18/01 Basalt Canyon Geothermal Surveys

James R. Paulus, Ph.D. Sensitive Species Search
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Rhamnaceae
Ceanothus velutinus NS
Rhamnus sp. NS
Ranunculaceae
Delphinium cf. parishii NPH
Rosaceae
Amelanchier utahensis NS X
Holodiscus microphyilus var. microphyilus NS X X
Prunus andersonii NS X
Prunus emarginata NS X
Rosa woodsii NS X
Purshia tridentata var. tridentata NS X
Rubiaceae
Galium muttiflorum NPH X
Kelloggia galioides NPH X
Scrophulartaceae
Castilleja angustifolia ’ NPH X
Mimulus nanus NAH X
Orthocarpus luteus NPH X
Penstemon azureus var. angustissimus NPH X
Penstemon rostriflorus NPH X
Verbascum thapsus IBH XMG
Solanaceae
Chamaesaracha nana NPH X X
Nicotiana acuminata var. multifiora IAH XFU
Violaceae
Viola purpurea ssp. venosa NPH
Monocots
Cyperaceae
Carex douglasii NPGL X
Carex microptera NPGL XMG
Carex raynoldsii NPGL
Cyperus laevigatus NPGL XFU
Juncaceae
Juncus mexicanus NPGL XPO
Liliaceae
Allium atrorubens var. cristatum NPGL XMG
-Calochortus leichtlinii NPGL X
jrp4_2.xis 6/1801 Basalt Canyon Geothermal Surveys

James R. Paulus, Ph.D, Sensitive Species Search
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Plant Familiies and Species Habit Scrub Forest  Disturbed
Poaceae
Achnatherurmn hymenoides NPG X X
Achnatherum nevadensis NPG b 4 X X
Achnatherum occidentalis ssp. californicum NPG b 4
Achnatherum occidentalis ssp. pubescens NPG b 4
Agropyron desertorum IPG X
Bromus laevipes NPG X
Bromus madritensis ssp. rubens IAG X b ¢ X
Bromus suksdorfii NPG b ¢
Bromus tectorum IAG X X X
Cynodon dactylon IPG xPO
Dactylis glomerata IPG XMG
Elymus elymoides ssp. elymoides NPG X X
Hesperostipa comata ssp. comata NPG X
Hordeum brachyantherum ssp. brachyantherum NPG x
Hordeum jubatum NPG X
Leymus cinereus NPG X X
Leymus triticoides NPG XPO
Melica stricta NPG X x
Muhlenbergia richardsonis NPG
Poa fendleriana ssp. longiligula NPG X
Poa palustris IPG XMG
Poa pratensis IPG X X
Poa wheeleri NPG X
Pseudoroegneria soicata ssp. spicata NPG XMG
key to growth habit codes:
A annual
B biennial
G grass
GL grass-like
H herb
Hs half-shrub
! introduced
N native
P perennial
s shrub
key to occurrence codes: MG restricted to channel at Murphy Gulch
FU restricted to disturbed fumarole areas
PO restricted to disturbed ponding basin
at extreme eastem tip of survey area
jrp4_2.xis 6/18/01 Basalt Canyon Geothermal Surveys

James R. Paulus, Ph.D. Sensitive Species Search
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Bi-State Area - Greater Sage-Grouse Conservation Plan

PREFACE

The Bi-State Planning Group consists of local biologists, land managers, land users, and
others who share a common concern for the Greater Sage-Grouse in western Nevada and
Eastern California. The Greater Sage-Grouse Conservation Plan for the Bi-State Plan Area
of Nevada and Eastern California -FIRST EDITION- represents more than two years of
collaborative analyses and planning. Still, with much that has been accomplished, our work
is not done.
The Bi-State Planning Group remains intact and committed to:

» Completing risk assessments and conservation action planning;
Verifying and expanding existing baseline data,
Implementing conservation actions;

Monitoring the results of our efforts; and

vV V Vv VY

Revising this plan as we learn more about our sage-grouse populations.

The extensive effort that has been given to this process speaks to the value and energy of
local planning and the en Libra process. The members of the Bi-State Planning Group wish
to express our gratitude to Governor Kenny Guinn for the opportunity to participate in this
important project that either directly or indirectly affects us all.

vi
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1.0 INTRODUCTION

1.1 Background

Sage-grouse populations in Nevada have been in decline for the last two decades. In some
areas their habitat has been degraded or decreased by both human and natural causes.
The decline has placed the species in jeopardy, and a listing under the Endangered Species
Act is under consideration.

In recognition of the importance of sage-grouse conservation, Nevada Governor Kenny
Guinn appointed a task force which became known as the “Governor's Sage-grouse
Conservation Team.” In August 2000 the Governor's Team was organized and included
representatives from industry, Native Americans, conservation organizations, land
management agencies, legislators, and professional biologists. This team prepared a sage-
grouse conservation strategy that offered tools, resources, and current scientific information
to local planning groups to formulate a statewide Sage-grouse Conservation Plan.

Local planning groups were charged with developing workable solutions to specific on-
the-ground challenges. Local groups were asked to consider alternatives, develop
strategies, and implement plans for natural resource management actions that will enhance
and benefit sage-grouse. The local plans are intended to form the cornerstones of a
statewide conservation agreement.

1.2 Purpose

The purpose of this plan is to report the conservation strategies developed by the Bi-State
Planning group. This plan addresses important plan components recommended by the US
Fish and Wildlife Service (USFWS) Policy for Evaluation of Conservation Efforts when
Making Listing Decisions (PECE Policy) including agreements among agencies,
implementation schedules, adaptive management, and financial strategies to implement the
plan.

The goals of the Governor’'s Sage-grouse Conservation Team are as follows:

1. Create healthy, self-sustaining sage-grouse populations throughout the species'
historic range by:

> Maintaining and restoring ecologically diverse, sustainable, and contiguous
sagebrush ecosystems, and
» Implementing scientifically sound management practices.

2. Have locally functional, well-informed groups throughout sage-grouse range in

Nevada, empowered to actively contribute to sage-grouse conservation while
balancing habitat, bird, and economic considerations.
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2.0 CONSERVATION ASSESSMENT APPROACH

2.3 Genetic Background for the Bi-State Sage-grouse Populations

In the late 1990s the Western Association of Fish and Wildlife Agencies (WAFWA), Sage-
grouse and Columbian Sharp-tailed Grouse Technical Committee solicited a research
proposal to facilitate a better understanding of gene flow, genetic diversity and evolutionary
history between greater sage-grouse populations across their range and to determine the
validity of the eastern and western subspecies. The research effort initiated by the
University of Denver included collection, processing, and analysis of DNA extracted from
tissue samples taken from greater sage-grouse across their range. Each western state
wildlife agency within the range of the greater sage-grouse contributed funds towards this
effort.  The results from this research are reported in Benedict et al. (2003) and Taylor
(2001).

The initial research by Benedict et al. (2003), sequenced a rapidly evolving portion of the
mitochondrial control region in 332 birds from 16 populations across the greater sage-
grouse range. This research did not find genetic evidence to support the delineation of the
eastern and western subspecies. However, this research did reveal that the Greater sage-
grouse population(s) within the Bi-State Conservation Planning Area contain an unusually
high proportion of unique haplotypes (genetic markers). Benedict et al. (2003) concluded
that geographic isolation and lack of gene flow within neighboring populations has been
extensive enough to allow populations within the Bi-State Planning Area to develop an
unusually large amount of genetic distinctiveness.

Research conducted by Sonja Taylor (2001) used nuclear DNA markers instead of
mitochondrial DNA markers as were used in Benedict et al. (2003). Mitochondrial DNA is
maternally inherited and is relatively small compared to the nuclear genome. Nuclear data
can often uncover additional variation in the male genetic contribution. Taylor's (2001)
research using nuclear DNA further supported the hypothesis that geographic isolation and
genetic drift have caused the Mono County (CA) and Lyon County (NV) populations to
become genetically distinct from other greater sage-grouse. Taylor (2001) explains in her
thesis that although Mono/Lyon populations may be considered a Management Unit as
defined by Moritz (1994) because significant divergence of alleles at nuclear and
mitochondrial loci have been demonstrated, these populations would not be considered an
Evolutionary Significant Unit (Moritz 1994). Although the uniqueness of mitochondrial
haplotypes in the Mono/Lyon sage-grouse suggests that interbreeding with neighboring
populations has not occurred in recent history, based on the number of haplotypes found,
there is no evidence of any recent genetic bottlenecks within these populations (Taylor
2001).

General observations indicate that there are no obvious physical or morphological
differences in the Mono/Lyon population that distinguish it from other greater sage-grouse
populations. Young et al. (1994) did find some level of difference between California and
Colorado populations while studying behavioral characteristics of sage-grouse across their
range. This observation, along with the previous research, led to the development of a
cooperatively funded research project, in the spring of 2001. The principle researcher was
Sonja Taylor (UOD) funded by CDFG, BLM, and Quail Unlimited, Inc. This study was
designed to compare male sage-grouse strut displays from Lassen County (CA) and Nye
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County (NV) with the strut displays from Mono County (CA) and Lyon County (NV) and to
compare morphological measurements as well.  Preliminary results for the behavioral
analysis indicates that there are no significant differences in male sage-grouse strut displays
between birds within the Bi-State Conservation Planning Area and Lassen County (CA) and
Nye County (NV) birds. (Taylor and Young unpublished results) However, due to a lack of
morphometric samples, the morphological comparison portion of this study (measurements
of bill, tarsus, wing cord, and weight) was not completed. Additional sampling is proposed
below to answer genetic questions surrounding the Mono/Lyon populations.

Conservation Action: Genetic Research and Sampling
Risk: Lack of information on the genetic status of the Mono/Lyon sage-grouse populations.

Objective: Determine the spatial extent of this genetically unique population and further
describe the genetic uniqueness of the greater sage-grouse in the Bi-State area. If the
Mono/Lyon sage-grouse are found to be an Evolutionary Significant Unit, determine the
population boundary to facilitate management planning and actions by identifying critical
conservation linkages.

Rationale: Comparison of genetic markers between adjacent PMUs should help define the
edges or boundaries of this population, and evidence of genetic integration with adjacent
populations.

Project Description: Sage-grouse blood, tissue, or feathers will be collected in conjunction
with ongoing sage-grouse telemetry study captures and as specifically needed for this study.
Samples will be analyzed for genetic characterization that will determine the genetic
uniqueness of the Mono/Lyon sage-grouse populations.

Table 2.1 lists areas that have been sampled and areas that remain to be sampled for
genetic markers that would support or refute the finding of an Evolutionary Significant Unit.
Figure 2-1 shows sampling locations.

Legal Authority: CDFG, NDOW, BLM, USFS, NRCS, BIA, USGS, USFWS

Procedural Requirements: NDOW and/or CDFG certification of field personnel to assure
proper handling of sage-grouse and proper collection and handling of sample specimens.

Funding Source: USFWS research grant (potential).

Implementation Process:

1. Agency staff (CDFG, NDOW, BLM, USFS, NRCS, BIA, USGS, USFWS) will develop
a ‘research needed’ proposal to be reviewed by the Bi-State Conservation Planning
group.

2. The proposal will be used to solicit contract bids from several universities with
genetic research facilities (i.e. UNR, UOD, UCB, UC Davis).

3. The interagency team will search for grant funds.

4. In the interim, the interagency team will continue to collect and store blood, tissue, or
feathers when feasible.

5. All future captures within the Bi-State planning area will gather morphometric
samples to facilitate the completion of this portion of the study.

APPROACH June 2004
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Level of Partnership Commitment: The interagency team acknowledges the incredible effort
made by Mr. Steve Pellegrini and his students (Yerington High School Science Instructor)
who have trapped, sampled, and marked many sage-grouse within Nevada PMUs in
coordination with NDOW. The interagency team will continue to coordinate these efforts
and provide assistance as needed to insure consistent handling, sampling, and marking
protocols are followed throughout the Bi-State planning area.

APPROACH 4 June 2004
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Spanish
Springs
Reserve

Palomino
Valley

Virginia
Range
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Greater Sage-Grouse DNA Sampling: Bi-State Sage-grouse Conservation Planning Area, September 2003.

6 14
1 19
0 20

Not
Analyzed

Not
Analyzed

N/A

Within Washoe/Modoc Planning Unit
but needed to determine the Bi-State
potential DPS extent.

Within Washoe/Modoc Planning Unit
but needed to determine the Bi-State
potential DPS extent.

To be added to Bi-State Planning
Area. Steve Pellegrini will talk to
landowners to determine the potential
to trap and sample sage-grouse.

5 June 2004

Steve Pellegrini holds 6 unanalyzed
samples.

Mike Dobel (NDOW) - sage-grouse
location information.

Steve Pellegrini holds 1 unanalyzed
sample.

Mike Dobel (NDOW) - sage-grouse
location information.

Steve Pellegrini - sage-grouse location
information.



Pine Nut PMU

Desert
Creek/Fales
PMU

Mt. Grant
PMU

Bodie Hills
Hunt Zone
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16 JA
10w/

15

26
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0 Not
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Not
10 Analyzed
0 20+
analyzed
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Need to collect 20 samples in approx.
3 areas along the Pine Nut Range
and to discuss sampling on
Reservation Land.

20 samples collected by Steve
Pellegrini et al. in the Desert Creek
area and 10 collected in the northern
Sweetwater — both Nevada locations.
16 samples collected in Jackass by
CDFG and USGS, and 10 collected
in Burcham/Wheeler area by USGS
etal.

15 samples collected by Steve
Pellegrini et al. in the southwestern
portion of the PMU. Need to sample
in the Mt. Grant area and to the north
of Mt Grant within the PMU

20+ samples were collected via wing
samples within the North Mono Hunt
Zone which comprises the majority of
the PMU. These samples were
analyzed by UOD and resulis are
included in Benedict et al. and Sonja
Taylor's Masters Thesis.

6 additional samples have been
collected by USGS et al.

June 2004

John Axtel (BLM), Walt Mandeville
(NDOW, retired), Steve Pellegrini —
sage-grouse location information.

Steve Pellegrini holds 20 unanalyzed
samples.

Walt Mandeville (NDOW, retired) sage-
grouse location information.

Mike Casazza (USGS) holds 22
unanalyzed samples (12 from Jackass,
10 from Burcham/Wheeler;

Sonja Taylor (UOD) holds 3 from
Jackass and 1 from Wheeler.

Steve Pellegrini holds approx. 15
unanalyzed samples;

Walt Mandeville (NDOW, retired)
coordinated sage-grouse location
information;

Sonja Taylor (UOD) 18 analyzed, taken
from the wing tissue collected by NDOW
for both Mineral and Lvon counties.

Sonja Taylor (UOD) 20+ analyzed, holds
some unanalyzed samples from the wing
tissue.

Mike Casazza (USGS) holds 6
unanalyzed samples.



South Mono
Hunt Zone
and South
Mono PMU

White Mtns
PMU

Churchhill
County NV

Nye County
NV

31

18

20

19

20+
analyzed

1 analyzed

18

20
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20+ samples were collected via wing
samples within the South Mono/Inyo
Hunt Zone which comprises the
majority of the South Mono PMU and
the CA portion of the White Mtns
PMU. These samples were analyzed
by UOD and results are included in
Benedict et al. and Sonja Taylor's
Masters Thesis. Based up hunter
permit data, these wing samples
most likely came from Long Valley.
12 samples were taken during
trapping operations in the Parker
area outside the hunt zone but within
the PMU .

1 sample collected by NDOW et al. in
the northern Whites and analyzed by
UOD and found to be a novel
haplotype. Need additional samples
in this area. Also need samples from
CA side of the Whites and the
Truman Meadows area of NV.

18 samples were collected via wing
samples taken in Churchhill Co. NV.
These samples were analyzed by
UOD and results are included in
Benedict et al.

20 samples were collected via wing
samples taken in Nye Co. NV. These
samples were analyzed by UOD and
results are included in Benedict et al.

Sonja Taylor (UOD) — 20+ analyzed
samples, holds some unanalyzed
samples from the wing tissue and 2 from
resent trapping in the Parker area.

Mike Casazza (USGS) — holds 10
unanalyzed samples from the Parker
area.

Tom Dunn NV BLM
Gary Milano (USFS) - sage-grouse
location information

Mike Dobel (NDOW) collection
Sonja Taylor (UOD)

Mike Dobel (NDOW) collection
Sonja Taylor (UOD)

Note: Sonja Taylor (UOD) — Holds a total of 181 samples from California. Of those 96 are from Mono and Inyo counties. UOD have
extracted DNA from 43 of the 96 samples, approximately 20 each from the Bodie Hills and Long Valley Hunt Zones. CDFG sent 6 additional
samples to UOD in February 2003 from Jackass, Wheeler, Parker Bench, Parker Meadows areas.

APPROACH
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INSERT FIGURE 2-1
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2.4 Risk Assessment and Conservation Strategy Approach

The Bi-State Planning Group was organized into six committees to facilitate local
participation, one for each PMU. Each PMU group worked independently to conduct field
trips, evaluate sage-grouse habitat condition, identify risks, and formulate conservation
strategies to address specific risks. A Technical Advisory Committee (TAC) consisting of
professional biologists, land users, and land managers provided direction and definition to
the local PMU groups, as needed, to assure consistency and a sound technical approach
throughout the plan area.

The methods used for habitat condition assessment were consistent with the
recommendations in the Governor's Conservation Strategy and are included in Appendix B.
Each PMU group evaluated sagebrush sites and assessed habitat condition according to
the Governor's Team definitions. The PMU groups used NRCS Soil Surveys and Ecological
Site Descriptions, where available, to identify sagebrush-dominated ecological sites within
each PMU.

The following Conservation Strategies provide an overall framework for sage-grouse
conservation in the Bi-State Plan area. This framework will be used by land managers and
participating private land owners to address the threats and guide the management actions
at the local planning level.

1. Ensure no net loss of sage-grouse breeding populations within the Bi-State Planning
Area.

2. Maintain and restore (improve) sagebrush and associated habitats critical to the
long-term viability of sage-grouse populations within the Bi-State Planning Area.

3. Identify and eliminate or substantially reduce threats fo sage-grouse populations and
habitats within the Bi-State Planning Area.

4. Identify and implement scientifically and economically sound management strategies
applicable to the management of sage-grouse populations and habitats within the Bi-
State Planning Area.

5. Identify important data gaps and implement scientific data collection efforts specific
to sage-grouse populations and habitats within the Bi-State Planning Area.

6. Develop active, well informed local planning groups committed fo the development
and implementation of sage-grouse conservation actions within the Bi-State Planning
Area.

The PMU Committees identified risks for each PMU. At a minimum, each PMU group
considered the population and habitat risks described in the Governor's Conservation
Strategy.

The TAC developed and provided a Risk Assessment Worksheet to assist the PMU groups
in specifying and characterizing existing and foreseeable risks to habitat, populations, local

APPROACH June 2004
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groups, and individual birds. The Risk Assessment Worksheet provided consistency in the
risk evaluation between PMU groups and is included in Appendix ‘C’.

When possible, risks were field verified by the PMU Committees and strategies to mitigate
risks were formulated. When additional information was needed to verify risks or specify
conservation actions to mitigate risks, the additional data needs were identified. In some
cases, specific projects and actions have been planned at the local PMU level to address
specific risks to sage-grouse and their habitat. Project descriptions are included with the
corresponding risk assessment, and include the objective and rationale behind the action,
project details, the implementation process, funding opportunities, and the level of
partnership commitment. The Conservation Objectives are specific for each project and are
quantifiable. Progress toward meeting the Conservation Objectives can be measured and
the results can be used in an adaptive management strategy.

The results of the habitat condition assessment, the risk assessment, and the conservation
strategies are described for each of the Bi-State PMUs in the following sections.

APPROACH 10 June 2004
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3.0 PINE NUT PMU

3.1 PMU Description

3.1.1. Location and Boundary

The Pine Nut PMU encompasses the Pine Nut Mountains and is the northernmost PMU in
the Bi-State Plan Area, totaling approximately 575,000 acres. The majority of the PMU is
east of Highway 395. The PMU boundary follows the Carson River from Carson City east to
Highway 95; Highway 95 south to Wabuska; along the Churchill Canyon Road to Lincoin
Flat and south to the West Walker River. The south boundary extends into California,
encompassing Slinkard Valley to the ridge of the Sierra Nevada Mountains near Woodfords,
California. The west boundary extends north to the east side of Gardnerville, Nevada; east
of Prison Hill; and back to the Carson River.

3.1.2 Land Ownership and Regulatory Jurisdictions

Land ownership within the Pine Nut PMU is mixed, as shown in Table 3-1. Approximately 79
percent of the PMU lies within portions of Douglas, Lyon, and Carson City Counties in
Nevada. The remaining 21 percent is within Alpine and Mono Counties, California. The
majority of the area, approximately 60 percent, is public land managed by the Bureau of
Land Management Carson Field Office. Approximately one-forth (25 percent) of the PMU is
private land that includes approximately 60,000 acres of private Indian Allotment Land.
Approximately 12 percent of the PMU is within the Humboldt-Toiyabe National Forest
managed by the Bridgeport and Carson Ranger Districts. Two percent is California state
land.

Table 3-1. Land ownership within the Pine Nut PMU.

Total PMU 574,373 100 454,249 79 120,124 21
Acres

National 70,492 12 14,082 3.1 56,410 47
Forest

Private 144,798 25 127,644 28.1 17,154 14
Bureau of

Land 344,791 60 312,069 68.7 32,722 27
Manaaement

County Land

PINE NUT PMU 11 June 2004
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Private Indian Allotment Land — There are approximately 385 individual private Indian
allotments within the Nevada portion of the Pine Nut PMU that encompass approximately
60,000 acres. Individual private allotments are approximately 160 acres in size. Fractional
ownership is common whereby many allotments have more than 100 owners. These lands
are held in trust by the United States Government and managed by the Bureau of Indian
Affairs. The BIA Superintendent is the designated Trustee in most cases and is responsible
for managing grazing and other natural resources on behalf of the owners. The BIA will be
involved with development of sage-grouse conservation activities proposed for allotment
lands and will contact the appropriate land owners for approval of specific actions. At the
end of a ___response period, the BIA Superintendent can authorize decisions for approval

of the final conservation plan and implementation on behalf of the owners. This process can
take up to 24 months to complete (Spaulding, 2003).

The Washoe Tribe of Nevada and California has the majority ownership on two Pine Nut
allotments. Fish and game law enforcement and hunting on all of the Indian allotment lands
is contracted to and managed by the Washoe Tribe Hunting and