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1.0 INTRODUCTION

Southern California Edison Company (SCE) is the licensee, owner, and operator of the
Bishop Creek Hydroelectric Project (Bishop Creek Project or Project), Federal Energy
Regulatory Commission (FERC) Project No. 1394 located on Bishop Creek near the
community of Bishop in Inyo County, California. Bishop Creek Project facilities are located
within the Inyo National Forest (INF) and the John Muir Wilderness (managed by the U.S.
Forest Service [USFS]), and include lands managed by Bureau Land Management (BLM)
and private lands. The Bishop Creek Project consists of five developments: Power Plants
No. 2 through No. 6 on the Middle Fork of Bishop Creek and three primary storage
reservoirs that include South Lake, Lake Sabrina and Longley Lake. The Bishop Creek
Project utilizes diversions and flowlines that collect water from Green Creek (a tributary
to Bishop Creek), Birch Creek, and McGee Creek. SCE currently operates the Bishop
Creek Project under a 30-year license that was issued by FERC on July 19, 1994.
Because the current license will expire on June 30, 2024, SCE seeks a license renewal
to continue operation and maintenance (O&M) of the Bishop Creek Project. Figure 1.1-1
provides an overview of the location, and general layout of the facilities relative to the
FERC Project boundary.

The Bishop Creek Project has a total dependable generating capacity of 28,925 kilowatts
(kw) and has an average annual energy production of 128,039 megawatt hours (MWh).
Stored water is transported through a series of connecting flowlines and penstocks to the
plants and then returned to the river through the tailrace at Plant No. 6. Under the existing
Project license, the FERC Project boundary encompasses 1082.2 acres, including
781.4 acres of federal lands administered by either the U.S. Department of Agriculture
(USDA) Forest Service or the BLM, and 300.9 acres of SCE-owned or private land. SCE
does not propose any changes to Project O&M and does not propose any new
construction.

This Exhibit E is one part of a multi-volume Final License Application (FLA) package
submitted to FERC for the relicensing of the Bishop Creek Project. The Bishop Creek
Project FLA is divided into four volumes, identified below. This Exhibit E, and its
appendices and attachments, follow the content requirements as described in Section 18
of the Code of Federal Regulation (CFR) 85.18(b)(1)-(5). A record of consultation leading
up to the development of the FLA is included in Volume Il, Appendix A. The consultation
record includes a table of comments received on the Draft License Application (DLA) and
draft management plans, and identifies how SCE incorporated or addressed those
comments throughout the FLA. Following this comment-response table is a chronology
of all other consultation events which have occurred since SCE submitted the Notice of
Intent (NOI), May 2019. This FLA is comprised, therefore, of four volumes as described
below.

Volume | Initial Statement, Exhibit A, Exhibit B, Exhibit D, Exhibit E, Exhibit G, and
Exhibit H
Volume Il Appendices to Exhibit E, including the Consultation Record
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Volume Il Final Technical Reports

Volume IV CEIll Exhibit F
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2.0 APPLICATION

SCE is applying to FERC for a new license for the existing Bishop Creek Project. This
Final Application for New License for Major Project — Existing Dam (License Application)
was filed on or about June 28, 2022, pursuant to FERC regulations at Title 18 CFR 85.16
and 85.18. This Exhibit E — Environmental Exhibit was prepared by SCE in support of the
License Application. SCE is using the Integrated Licensing Process (ILP) to develop this
License Application.

Bishop Creek Project is designated as FERC Project No. 1394, pursuant to the license
issued on July 19, 1994, but effective on July 1, 1994, for a period of 30 years, terminating
on June 30, 2024. Through submittal of this License Application, SCE requests renewal
of its license to continue O&M of the Bishop Creek Project.
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3.0 PURPOSE AND NEED FOR POWER
3.1 PURPOSE OF ACTION

SCE proposes to continue the O&M of the Bishop Creek under a new license issued by
FERC pursuant to the Federal Power Act (FPA). If FERC issues a new license, a key
component will be the conditions placed in the Bishop Creek Project license to ensure
compliance with the FPA and other applicable laws. In deciding whether to issue a
license, FERC must determine that the Bishop Creek Project, would be best adapted to
a comprehensive plan for improving or developing the waterway. In addition to the power
and development purposes for which licenses are issued (e.g., flood control, irrigation
and water supply), FERC must give equal consideration to the purposes of energy
conservation; the protection, mitigation of damage to, and enhancement of fish and
wildlife (including related spawning grounds and habitat); protection of recreational
opportunities; and preservation of other aspects of environmental quality.

The FLA was prepared in compliance with Section 18 CFR Part 5, which defines the form
and content requirements of the document. The purpose of the FLA is to provide FERC,
federal and state agencies, and other interested stakeholders with information related to
Bishop Creek Project facilities and engineering, operational, economic, and
environmental aspects of the Project. This Environmental Exhibit (Exhibit E) provides the
information necessary for FERC to develop new license conditions for the Bishop Creek
Project. The Exhibit E presents a description and analysis of the environmental and
economic effects of the Proposed Action and the No-Action Alternative. Several other
alternatives were considered in Exhibit E but eliminated from detailed analysis because
they were not considered reasonable, including federal government takeover; issuance
of a non-power license; and retirement of the Bishop Creek Project (refer to Section 7.0,
Other Alternatives).

3.2. NEED FOR POWER

SCE is a public utility that supplies electricity to approximately 15 million people in a
50,000-square-mile service area covering portions of coastal, central, and southern
California. SCE serves all customers through a diverse transmission system and has a
generation mix based on several different resources, such as gas, nuclear, and
hydroelectric. SCE also purchases power from other utilities or non-utility power
producers.

The Bishop Creek Project utilizes water from Bishop Creek and its tributaries for water
storage and power generation. The water scheduling priority is based on the requirements
of the 1922 water rights ruling of Hillside Water Company v. William A. Trickey et.al,
(herein referred to as the Chandler Decree) and with wintertime flows regulated by the
1933 Sales Agreement (Sales Agreement) between Southern Sierra Power Company
(predecessor to SCE) and the Los Angeles Department of Water and Power (LADWP).
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3.2.1. POwWER DEMAND

The North American Electric Reliability Corporation (NERC) is a regulatory authority
whose mission is to assure effective and efficient reduction of risks to the reliability and
security of the power grid. NERC develops and enforces reliability standards; annually
assesses seasonal and long-term reliability; monitors the bulk power system through
system awareness; and educates, trains, and certifies industry personnel (NERC, 2019).

There are seven regional entities given authority by the NERC. Of those entities, the
Western Electricity Coordinating Council (WECC) is responsible for coordinating and
promoting Bulk Electric System reliability in the Western Interconnection. The Western
Interconnection includes all or portions of 14 western states, two Canadian provinces,
and a portion of Baja California in Mexico. SCE’s service area is within the
California/Mexico sub region of the Western Interconnection.

According to WECC forecasts for the Western Interconnection, demand is projected to
increase by approximately 7 percent from 2020 to 2029. The summer peak demand is
expected to increase by 9.0 percent during that same period (WECC, 2021). The region
has a need for power over the near term, and power from the Bishop Creek Project would
continue to help meet that need in the future. In addition to underlying demand growth,
uncertainty surrounds projections of future energy demand and planned capacity due to
ongoing changes in the electric industry’s governing regulatory structure, changes in the
resource mix (i.e., environmental regulations driving development of clean energy
sources and increased reliance on natural gas), and in some years, climatic conditions
such as higher temperatures, drought, and extreme weather.

3.2.2. CALIFORNIA LEGISLATION

Regulation of greenhouse gas (GHG) emissions in the United States and California is
relatively recent, beginning early in the 2000s. In the absence of major federal efforts,
former California governor Arnold Schwarzenegger and the state legislature took the
initiative to establish goals for reductions of GHG emissions in California and to prescribe
a regulatory approach to ensure that the goals would be achieved. The federal
government, primarily through actions of the U.S. Environmental Protection Agency
(USEPA), also regulates GHG emissions, although not as comprehensively.

California has continued to pursue extensive climate change policies. On
September 8, 2016, former Governor Jerry Brown signed Senate Bill (SB) 32, which
extends the state’s target to reduce GHG emissions. SB 32 mandates a 40 percent
reduction in GHG emissions below 1990 levels by 2030 and essentially builds upon the
Assembly Bill (AB) 32 GHG reduction target to reduce GHG to 1990 levels by 2020. To
achieve the SB 32 reductions, the plan is to increase renewable energy use, improve
energy efficiency, get more zero emissions vehicles on California’s roadways, and curb
emissions from key industries (State of California, 2019). By 2017, California’s emissions
were already below the 2020 target; however, the rate of reductions must continue to
decrease to reach the SB 32 target by 2030 (Petek, 2020).
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In addition, SB 350 increases California's renewable electricity procurement goal from
33 percent by 2020 to 50 percent by 2030. This will increase the use of Renewables
Portfolio Standard eligible resources, including solar, wind, biomass, geothermal, and
others. SB 350 requires the state to double statewide energy efficiency savings in
electricity and natural gas end uses by 2030. To help ensure these goals are met and
GHG emission reductions are realized, large utilities will be required to develop and
submit Integrated Resource Plans (IRP). The IRPs will detail how each utility will meet
their customers resource needs, reduce GHG emissions, and ramp up the deployment of
clean energy resources (CEC, 2019).

California’s long-germ goal is to become carbon neutral by 2045, following Executive
Order (EO) B-55-18 by Governor Gavin Newsom and the passage of SB 100 (CARB,
2019).

Energy generated by the Bishop Creek Project displaces energy that would otherwise be
generated by gas-fired units. Currently, aside from power generated by its own sources,
SCE purchases the power needed to serve its customers from qualifying facilities,
independent power producers, the California Independent System Operator, the
California Department of Water Resources (under contracts with other third parties), and
other utilities. If Bishop Creek Project is not relicensed, SCE would need to obtain
replacement low-GHG emitting energy supplies to comply with SB 32.

In summary, energy produced from Bishop Creek Project is used by SCE to: (1) meet
current demand for energy in its service area; (2) meet renewable energy goals; and (3)
provide a source of energy with low-GHG emissions.
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4.0 STATUTORY, REGULATORY REQUIREMENTS AND APPLICABLE LAWS
4.1. FEDERAL POWER ACT

FERC is the lead federal agency for regulating the licensing of the Bishop Creek Project
and the evaluating the Proposed Action as outlined in the FLA. Consistent with FPA,
FERC will consider the following sections of the FPA.

4.1.1. SECTION 4(E)

Section 4(e) of the FPA provides that any license issued by FERC for a project within a
federal reservation shall be subject to and contain conditions as the Secretary of the
responsible federal land management agency deems necessary for the adequate
protection and use of the reservation. The USFS is the primary federal land manager for
much of the Bishop Creek Project area. FERC will solicit these conditions after the FLA
is filed.

4.1.2. SECTION 10(J) RECOMMENDATIONS

Under Section 10(j) of the FPA, each license issued by FERC shall include conditions
based on recommendations provided by federal and state fish and wildlife agencies for
the protection, mitigation, or enhancement (PME) of fish and wildlife resources affected
by the project. FERC is required to include these conditions unless it determines that they
are inconsistent with the purposes and requirements of the FPA or other applicable laws.
Before rejecting or modifying an agency recommendation, FERC is required to attempt
to resolve any such inconsistency with the agency, giving due weight to the
recommendations, expertise, and statutory responsibilities of such agency. FERC will
solicit these recommendations after the FLA is filed.

4.1.3. SECTION 18 FISHWAY PRESCRIPTIONS

Section 18 of the FPA states that FERC is to require construction, operation, and
maintenance by a licensee of such fishways as may be prescribed by the Secretaries of
Commerce or the Interior. FERC will solicit these prescriptions after the FLA is filed.

4.2. CLEANWATERACT

In 1948, Congress passed the Federal Water Pollution Control Act (FWPCA) for the
purpose of restoration and maintenance of chemical, physical, and biological integrity of
the Nation’s waters (33 United States Code (USC) §1251(a)). The Clean Water Act
(CWA) of 1972 amended and expanded the FWPCA. The CWA, administered by the
USEPA, establishes the basic structure for regulating discharges of pollutants into the
waters of the United States and regulating water quality standards for surface waters.

4.2.1. SECTION 401

Section 401 of the CWA states that any applicant for a federal license or permit to conduct
any activities which may result in any discharge into navigable waters requires the
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applicant to request certification from the state in which the discharge will originate. No
federal license or permit shall be granted until the water quality certification (WQC)
required by the CWA Section 401 is obtained from the state agency authorized to
administer the CWA, unless the state agency waives the requirement for a certification.
If a certification is issued, the conditions set forth in a WQC become conditions of the
FERC license and FERC must include them in their final Order (USEPAa, n.d).

As required by 18 CFR 5.23(b), SCE intends to file, no later than 60 days following the
date of FERC's issuance of its notice of acceptance and ready for environmental analysis
of the SCE FLA: (1) a copy of the water certification; (2) a copy of the request for
certification, including proof of the date on which the certifying agency received the
request; or (3) evidence of waiver of WQC.

4.3. ENDANGERED SPECIES ACT

Section 7 of the Endangered Species Act (ESA) requires federal agencies to ensure that
their actions are not likely to jeopardize the continued existence of endangered or
threatened species or result in the destruction or adverse modification of the critical
habitat of such species.

SCE’s review of readily available information, and early consultation with interested
parties and agencies have not identified impacts to any rare, threatened, or endangered
(RTE) species associated with the Bishop Creek Project.

Consultation is required under Section 7 of the ESA as part of the FERC process. Federal
agencies must consult with the U.S. Fish and Wildlife Service (USFWS) and the National
Marine Fisheries Service (NMFS) to ensure that any action they authorize, fund, or carry
out is not likely to jeopardize the continued existence of any threatened or endangered
species, or result in the destruction or adverse modification of critical habitat for these
listed species. Jeopardy exists when an action would “reduce appreciably the likelihood
of both the survival and recovery of a listed species....” (50 CFR § 402.02).

FERC initiated informal consultation with the USFWS and NMFS under Section 7 of the
ESA on June 27, 2019, by designating the SCE as the non-federal representative for
informal consultation under Section 7. Since this designation, SCE has held workshops
and conference calls with agencies responsible for implementing ESA consultation to
better evaluate possible impacts to those species potentially impacted by the Proposed
Action.

Discussion of the Bishop Creek Project’s effects on threatened and endangered species
are provided in Section 9.8 - Rare, Threatened, Endangered, and Special Status Species
Affected Environment of this Exhibit E.

4.4, MAGNUSON STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT

The Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens
Act) requires federal agencies to consult with National Oceanic and Atmospheric
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Administration (NOAA) Fisheries on all actions that may adversely affect Essential Fish
Habitat (EFH).

OnJune 27, 2019, FERC designated SCE as the non-federal representative for execution
of informal consultation under Section 305(b) of the Magnusson-Stevens Act. SCE
reviewed EFH designations for the west coast (NOAA, 2021) and determined that the
Proposed Action will not adversely affect designated EFH.

4.5. COASTAL ZONE MANAGEMENT ACT

Under Section 307 (c)(3)(A) of the Coastal Zone Management Act (CZMA), FERC cannot
issue a license for a project within or affecting a states’ coastal zone unless the state
CZMA agency concurs with the license applicant’s certification of consistency with the
state’s CZMA program, or the agency’s concurrence is conclusively presumed by its
failure to act within 180 days of its receipt of the applicant’s certification. The California
Coastal Commission is the agency responsible for implementing California’s coastal
management program.

The Bishop Creek Project is not included within and does not affect California’s coastal
zone or resources. Therefore, the Bishop Creek Project is not subject to coastal zone
management review and no consistency certification is needed for FERC's relicensing of
the Bishop Creek Project. Pursuant to 18 CFR § 5.18(b)(3)(iv), by communication dated
April 25, 2022, SCE received concurrence from the California Coastal Commission that
the relicensing of the Bishop Creek Project is not located within the California coastal
zone and that its operation does not affect coastal resources. This concurrence is
included as part of the Consultation Record for this FLA (see Consultation Record,
Volume II, Appendix A of this filing).

4.6. NATIONAL HISTORIC PRESERVATION ACT

Section 106 of the National Historic Preservation Act (NHPA) requires that every federal
agency “take into account” how each of its undertakings could affect historic properties.
Historic properties are districts, sites, buildings, structures, traditional cultural properties
and objects significant in American history, architecture, engineering and -cultural
resources that are eligible for inclusion on the National Register of Historic Places
(NRHP).

On June 26, 2018, SCE extended invitations to participate in the relicensing process with
tribes; a Cultural Technical Working Group (TWG) was formed and an invitation to other
federal and state agencies, tribes, local jurisdictions, and other interested parties to
participate was distributed on May 25, 2018. FERC initiated consultation with the
California State Historic Preservation Officers (SHPO) on June 27, 2019, by designating
SCE its “non-federal representative for carrying out consultation” pursuant to 36 CFR §
800.2(c)(4). SCE continues to meet with the TWG and is preparing an Historic Properties
Management Plan (HPMP). By letter dated March 23, 2022, the SHPO found the Area of
Potential Effects (APE) to be sufficient for the Proposed Action (Appendix A). SCE intends
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to file final reports to support consultation under Section 106 along with the HPMP by
August 24, 2022, following the filing of the FLA.

4.7. WILD AND SCENIC RIVERS ACT

Section 7(a) of the Wild and Scenic Rivers Act requires federal agencies to determine if
the operation of the project under a new license would invade the area or unreasonably
diminish the scenic, recreational, and fish and wildlife values present in the designated
river corridor. Bishop Creek is not designated as a wild and scenic river along any portion
of its length.

4.8. WILDERNESS ACT OF 1964

Section 4(c) of the Wilderness Act of 1964, 16 USC § 1133(c) prohibit any commercial
enterprise, structure, or installation within designated wilderness areas, except for
existing private rights or activities authorized by the President.

The 907-square mile John Muir Wilderness Area was established by Congress as part of
the original Wilderness Act of 1964, although it has been renamed and expanded since
its original designation.* Approximately 61.1 acres of John Muir Wilderness Area lands
are included within the FERC-designated Project boundary for the Bishop Creek Project,
as these lands contain two Project works, Longley Lake, and an associated flowline, are
in the John Muir Wilderness Area.

The Bishop Creek Project was licensed, constructed, and developed prior to Congress’
enactment of the Wilderness Act and designation of John Muir Wilderness Area. FERC'’s
predecessor agency, the Federal Power Commission (FPC), issued an original license
for the Bishop Creek Project to the Nevada-California Electric Corporation in 1940 (2 FPC
686). In 1960, the FPC confirmed and clarified the extent of the federal power-site
reservation applicable to the Bishop Creek Project under Section 24 of the FPA, and all
lands later included within the John Muir Wilderness Area are subject to this power-site
reservation as delineated on the then-applicable license Exhibits J and K. In addition to
the Section 24 power-site reservation and FPA licenses that date to 1940, SCE has
historic and existing private rights to utilize certain Bishop Creek Project resources,
including appropriative water rights (Applicant IDs S007762, A001484, and A001485).

Consistent with the preservation of existing private rights under Section 4(c) of the
Wilderness Act, FERC has held that it is not prohibited from relicensing an existing project

1 See Pub. L. 98-425, 98 Stat 1620 (Sept. 28, 1984) (adding 81,000 acres); and Pub. L. 111-11, 123 Stat
1063, 1064 (March 30, 2009) (adding 70,411 acres).
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within a Congressionally established wilderness area for projects that pre-date the
designation of the wilderness area?.

FERC's relicensing of the Bishop Creek Project would be consistent with the Wilderness
Act. Although some Project lands and Project works are within the John Muir Wilderness
Area, the Bishop Creek Project predates the designation of that wilderness area, and
SCE has held existing private rights associated with these lands and works that predate
Congress’ designation of the John Muir Wilderness Area.

4.9. STATE AND LOCAL REGULATIONS
4.9.1. CALIFORNIA ENDANGERED SPECIES ACT

The California Endangered Species Act (California ESA) is enforced by the California
Department of Fish and Game (CDFW). While the provisions of the California ESA are
similar to the ESA, CDFW maintains a list of California threatened and endangered
species, independent of the ESA threatened and endangered species list. The list also
includes species that are considered rare and candidates for listing, which receive
protection. The California list of endangered and threatened species is contained in Title
14, Sections 670.2 (plants) and 670.5 (animals) of the California Code of Regulations.

State-listed threatened and endangered species are protected under provisions of the
California ESA. Activities that may result in the take of individuals (defined in California
ESA as acts to “hunt, pursue, catch, capture, or kill, or attempt to hunt, pursue, catch,
capture, or kill”) are regulated by the CDFW. While habitat degradation or modification is
not included in the definition of take under California ESA, the CDFW has interpreted take
to include the destruction of nesting, denning, or foraging habitat necessary to maintain
a viable breeding population of protected species.

If it is determined that the take would not jeopardize the continued existence of the
species, an Incidental Take Permit (ITP) could be issued by CDFW per Section 2081 of
the California Code of Regulations. If a state-listed species is also federally listed, and
the USFWS has issued an ITP, the ITP issued by USFWS would satisfy CDFW'’s
requirements; CDFW may issue a consistency finding in accordance with Section 2080.1
of the California Fish and Game Code.

4.9.2. CALIFORNIA ENVIRONMENTAL QUALITY ACT

The California Office of Planning and Research (OPR) and the California Natural
Resources Agency serve as the administrators of the California Environmental Quality
Act (CEQA). CEQA applies to all discretionary projects proposed to be conducted or
approved by a California public agency, including private projects requiring discretionary

2 See Sabine River Auth. of Tex., 148 FERC 1 62,171, at P 1 n.2 (2014); Energy Nw., 165 FERC
62,031, at P 1 n.2 (2018); Va. Elec. Power Co., 123 FERC { 62,222, at P 18 n.12 (2008); PPL Mont., 121
FERC 1 62,198, at P14 n.10 (2007).
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government approval. For the Proposed Action, the State Water Resources Control Board
(SWRCB) is the lead agency for CEQA compliance and will prepare CEQA findings and
statements of overriding considerations along with its decision on the WQC issued for the
Project’s relicensing.

4.10. PusLIc REViEW AND COMMENT
4.10.1. SCOPING

FERC, in accordance with its obligations under the National Environmental Policy Act and
the ILP Regulations of 18 CFR 85.8, is responsible for scoping the environmental analysis
that is being undertaken in evaluating the Application for New License. Scoping is the
process used to identify issues, concerns, and opportunities for enhancement or
mitigation associated with a Proposed Action.

Scoping Document 1 (SD1) was released June 27, 2019, within 60 days of SCE’s filing
of the NOI and Pre-Application Document (PAD). Two scoping meetings were held for
the Bishop Creek Project in response to SD1 on July 30 and July 31, 2019.

On August 29, 2019, SCE filed a Revised Technical Study Plan (TSP) based on
stakeholder comments received during the scoping process. Based on extensive early
consultation with stakeholders, on September 4, 2019, SCE filed a letter requesting a
waiver of CFR 18 CFR 85.11 (Potential Applicant’'s Proposed Study Plan and Study Plan
Meetings) and 85.12 (Comments on the Proposed Study Plan) to expedite the study plan
process. SCE requested the expedited process to allow more time for SCE and the
stakeholders to collaboratively assess the Bishop Creek Project effects and develop
proposed license conditions during the pre-filing period. FERC approved the waiver on
October 3, 2019. A Study Determination was issued from FERC on November 4, 2019,
finalizing the study plan development process.

4.10.2. COMMENTS ON THE APPLICATION

The public comment period for the DLA ended on May 2, 2022. For all comments
received, SCE incorporated responses or added requested information where
appropriate. A complete summary of comments received on the DLA and on draft
management plans is included in Appendix A. A full listing of consultation events also
provided for reference, and backup documentation will be made available upon request.

As required by 18 CFR 5.23(a), comments, protests, interventions, recommendations,
and preliminary terms and conditions or preliminary fishway prescriptions must be filed
no later than 60 days after the FERC'’s Notice of Acceptance and Ready for Environmental
Analysis (REA Notice). All reply comments must be filed within 105 days of the Notice of
Acceptance and REA Notice.
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5.0 NO-ACTION ALTERNATIVE

Under the No-Action Alternative, SCE would continue to operate and maintain the Bishop
Creek Hydroelectric Project under the terms and conditions of the current FERC license.
This section was developed to meet the requirements for the description of the existing
Project as specified in Title 18 of the CFR 85.18(b)(4). The description of the No-Action
Alternative is organized into the following major subsections:

e Project Overview

e Existing Project Facilities

e FERC Project Boundary

e Project Maintenance

e Project Operations

e Project Generation and Outflow Records

e Existing Environmental Measures

e Other SCE Company-wide Environmental Programs
5.1. PROJECT OVERVIEW

SCE is the licensee, owner, and operator of the Bishop Creek Project, FERC Project No.
1394, located on Bishop Creek near the community of Bishop in Inyo County, California.
Bishop Creek Project facilities are located within the (INF) and the John Muir Wilderness
(managed by the USFS), lands managed by BLM, and on private lands. SCE currently
operates the Bishop Creek Project under a 30-year license that was issued by FERC on
July 19, 1994. Because the current license will expire on June 30, 2024, SCE seeks a
license renewal to continue O&M of Bishop Creek Project. The Bishop Creek Project
consists of five developments: Plant No. 2 through No. 6 on the Middle Fork of Bishop
Creek and two primary storage reservoirs that include Southlake reservoir and Lake
Sabrina with Longley Lake providing a small amount of storage. Additional reservoirs
include Weir Lake, Bluff Lake, and Intake Reservoir No. 2. The Bishop Creek Project
utilizes diversions and flowlines that collect water from Green Creek (a tributary to Bishop
Creek), Birch Creek, and McGee Creek.

5.2. EXISTING PROJECT FACILITIES

The Bishop Creek Project facilities are located in the Owens Valley and in areas of the
eastern Sierra Nevada in Inyo County, southwest of the City of Bishop, California. Bishop
Creek Project's facilities are sited along Bishop Creek and its tributaries including South
Fork, Middle Fork, Green Creek, Birch Creek, and McGee Creek. Bishop Creek is a
tributary to the Owens River.
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The Bishop Creek Project consists of 2 primary reservoirs, 13 dams/diversions, 5 plants
with a combined installed generating capacity of 28,922 kW.

5.2.1. PLANTS

Bishop Creek Project diverts water for power generation from the Middle and South forks
of Bishop Creek, McGee Creek, and Birch Creek through the five plants and associated
intakes as follows:

Plant No. 2, with a maximum dependable operating capacity of 7,320 kW, located
immediately below the confluence of the Middle and South forks of Bishop Creek

Plant No. 3, with a maximum dependable operating capacity of 8,250 kW, located
approximately 3 miles below Plant No. 2

Plant No. 4, with a maximum dependable operating capacity of 7,950 kW, located
approximately 3 miles below Plant No. 3

Plant No. 5, with a maximum dependable operating capacity of 3,800 kW, located
approximately 1 mile below Plant No. 4

Plant No. 6, with a maximum dependable operating capacity of 1,600 kW, located
approximately 2 miles below Plant No. 5

Additional details regarding the plants are included in Table 5.2-1 illustrates the location
of the Bishop Creek Project Plants.
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Table 5.2-1. Project Plants

18

Plant No. 2 Plant No. 3 Plant No. 4 Plant No. 5 Plant No. 6
Dependable
Operating Capacity 7,320 8,250 7,955 3,800 1,600
(kw)
Type of Turbines Pelton Single- Pelton Pelton Single- . Pelton Single-
. . . . Francis .
jet Single-jet jet jet
Horsepower 10,870 12,000 14,700 5,700 2,850
Design Head Al units: 875 | All units: 730 | All units: 1,053 | Ynit1: 382 220
Unit 2: 350
R.P.M. . o Units 1-2: 450; | Unit 1: 600;
All units: 300 | All units: 300 Units 3-5: 400 | Unit 2 720 164
Minimum Turbine 5 cfs 6 cfs 2 cfs 41 cfs 9 cfs
Flows
Minimum Load 255 kw 250 kw 115 kw 1025 kw 155 kw
Maximum Combined
Flow Hydraulic 120 cfs 164 cfs 125 cfs 131 cfs 148 cfs
Capacity
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5.2.2. RESERVOIRS

The Bishop Creek Project includes three reservoirs: South Lake, Lake Sabrina, and
Longley Lake. South Lake and Sabrina are the primary storage reservoirs for the Project,
while Longley Lake is a secondary storage reservoir.

South Lake is operated as a store and release facility for water storage and downstream
hydropower generation of electricity. South Lake holds and releases spring runoff to allow
for regulated flows during the summer months to the plants and to provide for water
recreation. South Lake has a net storage capacity of 12,883 acre-feet at normal full pool
elevation 9,751.3 feet and a surface area of approximately 173 acres when full. The flow
is regulated with an unlined tunnel with a capacity of 178 cfs. The submerged outlet tunnel
intake portal is located approximately 1,200-feet-upstream of the dam.

Lake Sabrina has a net storage capacity of approximately 8,376 acre-feet at normal
maximum reservoir level elevation 9,131.62 feet. The surface area of the reservoir when
full is approximately 184 acres. Water is released to the downstream channel via low-
level outlets; the intake is a fully submerged concrete box supporting three steel trash
racks that is integral with the upstream side the dam. The invert of the intake is at
elevation 9,067.42 feet.

Longley Lake is operated as secondary store and release facility for water storage and
downstream hydropower generation of electricity. Flow is controlled by two 12-inch outlet
pipes (low level outlets [LLO]), which are open from October to June to all flow is passed
under the dam. When the snow melts (typically June), the valves are closed to release 1-
to 2 cfs into McGee Creek. The reservoir is filled dependent on the water year, and excess
spills through the 8-feet-wide by 2-feet-deep spillway. The spillway channel is excavated
in 8-foot-wide solid rock where water is diverted into McGee Creek. The maximum release
capacity of the valves is approximately 20 cfs.

Longley Lake dam discharges water to McGee Creek, where it flows over 1 mile before
being intercepted by the McGee Creek diversion. Water from Longley Lake, and the upper
portions of the Birch Creek watershed, is received at Plant No. 2, before being conveyed
through a series of pipes and penstocks connecting Plant No. 2, 3, 4, 5, and 6.

Table 5.2-2 provides additional information on Bishop Creek Project reservoirs.
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Table 5.2-2. Water Surface Elevation and Gross Storage Capacity

South Lake Lake Sabrina Longley Lake
Normal maximum surface 173 acres 184 acres 11-acres
area
Normal maximum surface 9,751.3 feet above sea 9,131.62 feet above 10,708 feet above
elevation level sea level sea level
Gross storage capacity 12,883 acre-feet 8,376 acre-feet 178 acre-feet
Usable storage capacity* 12,883 acre-feet 8,376 acre-feet 178 acre-feet

*The gross and usable storage capacity at South Lake, Longley, and Lake Sabrina are equal, due to the
ability to completely empty each reservoir if needed.

5.2.3. DIVERSIONS AND DAMS

Green Creek diversion is located 0.8 miles east-northeast of the Hillside Dam (South
Lake) spillway. A wooden head gate, 3-feet-long by 2-feet-high, is located approximately
80-feet-downstream from Bluff Lake on Green Creek. The head gate diverts water into
an open channel approximately 1,400-feet in length to the Green Creek diversion intake.
The diversion is earth and rockfill, located at elevation at 10,264.0 feet, approximately 51-
feet along the crest and 9-feet-above the streambed. The diversion is equipped with a
12.5-foot-wide by 1-foot-deep spillway. The intake consists of a 16-inch-diameter steel
pipe with a slide gate and a trash rack. A 16-inch-diameter drainpipe passes through the
intake chamber which is constructed of concrete masonry. A 16-inch-diameter steel pipe,
approximately 4,750-feet-long, extends into a natural channel, 1,150-feet in length, and
carries water to South Lake. The Green Creek Diversion has been out of service since
approximately 2008; however, SCE intends to return this diversion to service pursuant to
the existing water right for power uses.

South Fork diversion is earth and rockfill with a crest elevation at 8,211.0 feet, crest length
of approximately 65 feet, and crest height of 10 feet above the streambed. The diversion
is equipped with a 40-foot-wide by 6-foot-deep spillway. A 38-inch-diameter steel pipe
with a gate valve and trash rack comprise the outlet. The spillway height may be raised
or lowered with 4-inch by 6-inch flashboards, each 4-feet in length. A 12-inch-diameter
drainpipe passes through the base of the intake chamber and a 36-inch-diameter
drainpipe passes through the diversion. The flowline consists of approximately 4,104 feet
of 38-inch-diameter steel pipe connected to 4,059 feet of 34-inch-diameter steel pipe. The
flowline extends from the South Fork diversion to Intake No. 2 reservoir. The flowline is
protected with air valves, expansion joints, a sand box, and a sand trap. The sand box is
concrete lined, and approximately 17-feet by 24-feet with an exit to a 38-inch-diameter
steel pipe extending to Intake No. 2. The sand box has two drain gates.

3SCE is the holder of two water rights for power use for Green Lake Creek in the amount of 1,400 acre-
feet per year by storage (2,800 acre-feet total) to be collected from about May 1 to about August 15 each
season. The minimum rate of diversion to storage in Hillside Reservoir is 15.3 cfs (CDWR, 1925)
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Hillside dam is an 81.5-foot-high rockfill timber face (covered with geomembrane) dam
completed in 1910 to enlarge an existing natural lake (South Lake). The crest is 645-feet-
long and is at elevation 9,757.6 feet. There is a 40-foot spillway, and a 1,900-foot unlined
outlet tunnel that discharges into the South Fork of Bishop Creek, 600-feet downstream
of the dam. The reservoir is operated as a regulating reservoir for a series of hydroelectric
plants including Bishop Creek Plants No. 2 through No. 6.

Sabrina dam and associated facilities consist of a 70-foot by 900-foot timber face
(covered with geomembrane) rockfill dam, an uncontrolled main spillway formed by an
ogee crest, an uncontrolled auxiliary spillway formed by a concrete wall, and three low-
level outlets. The dam forms Lake Sabrina, which is operated as a regulating reservoir
for a series of hydroelectric plants which include Bishop Creek Plants No. 2 through No. 6.

Longley dam is constructed of earth and rockfill with a reinforced concrete core wall. The
dam has a crest elevation of 10,708.1 feet, crest length of 120 feet, and crest height of
27 feet above the streambed. The upstream face of the dam has a slope of 2to 1 and a
downstream face slope of 1.5 to 1. There are two 8-inch-diameter steel outlet pipes
encased in concrete which pass through the base of the dam. Flow is controlled by two
12-inch outlet pipes (LLOs), which are open October to June and all flow is passed under
the dam. When the snow melts (typically June), the valves are closed to release 1 to 2
cfs into McGee Creek. The reservoir is filled dependent on the water year, and excess
spills through the 8-feet-wide by 2-feet deep spillway. The spillway channel is excavated
in 8-foot-wide solid rock where water is diverted into McGee Creek. The maximum release
capacity is approximately 20 cfs.

Intake No. 2 dam is a 41-foot-high, 443-feet-long, earthfill dam with a concrete core wall
extending over approximately half its length. The concrete core wall is discontinued on
the right side of the dam where the dam is less than 20-feet-high. There is a service
spillway with an ogee crest and an auxiliary spillway with an ungated concrete ogee crest,
two LLO conduits, and one intake structure. Water is conveyed to flowline/penstock no.
2 through a 48-inch-diameter steel pipe that passes under the dam near the left abutment.
The steel pipe connects to a second hydraulically operated, 48-inch-diameter butterfly
valve located in a small building at the downstream toe of the dam. The butterfly valve
controls flow through a 48-inch to 60-inch-diameter expansion to the 60-inch-diameter
flowline to Bishop Creek Plant No. 2. The valves are normally open but are operable
remotely from the SCE’s Bishop Control Center located next to Plant No. 4.

A 24-inch-diameter sand sluice pipe runs parallel to the 48-inch-diameter pipe and passes
under the dam. A 20-inch fish-water release pipe branches off the 24-inch sluice line
directly above the valve house. The fish-water release piping was reconfigured and a new
acoustic velocity meter (AVM) to measure flow was installed in 2008 to monitor and record
minimum flow releases.

e Intake No. 3 dam consists of a 20-feet by 225-feet concrete arch; 40-feet by 3.5-feet
spillway; 60-inch by 6,421-foot-long steel pipe; 60-inch by 6,209-foot steel pipe; and
a 54-feet to 48-inch by 4,673-feet penstock
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Intake No. 4 dam consists of a 28-feet by 323-feet concrete arch; 50-feet by 5-feet
spillway; 60-feet steel intake pipe; 60-inch by 6,242-feet steel pipeline; 30-feet by 24-
inch by 5,314-feet penstock; and a 30-inch by 5,665-feet penstock

Intake No. 5 dam consists of 20-feet by 275-feet concrete; 60-inch by 3-feet spillway;
60-feet steel pipe; 60-inch by 2,933-feet steel pipe; 60-inch by 540-feet concrete pipe;
and two 42-inch by 4,800-feet penstocks

Intake No. 6 dam consists of a 26-inch by 320-feet concrete dam; 6-feet spillway;
3,000-feet steel pipe; and a 54-inch by 4,360-feet penstock

Diversion pipe: The Birch-McGee diversion pipe connects to the lower end of flowline
no. 2. This 24-inch-diameter steel pipe conveys water from Birch and McGee creeks
to flowline no. 2. The rated capacity of the Birch-McGee diversion pipe is
approximately 40 cfs. The flowline collects water from the following:

o0 Birch-McGee diversion is a 6-feet by 22-feet stone and concrete diversion dam;
a 22-inch steel pipe connects to penstock No. 2 above Plant No. 2.

0 McGee Creek diversion is a 6-feet by 22-feet concrete dam on McGee Creek,
with a 12-feet by 1-feet spillway. Water is diverted into an 18-inch steel outlet pipe
and into a flowline, which discharges into Birch Creek above the Birch Creek
diversion.

Summary information regarding the Bishop Creek Project’'s dams and diversions are
provided in Table 5.2-3 and the location is provided in Figure 5.2-2.
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Table 5.2-3. Project Facilities Specifications

Facility | Specification
Intake No. 2 Dam
Dam
Type Concrete and earth fill
Crest elevation 8,103.50 feet
Crest length 443 feet
Height of Dam above 43 feet
Streambed
Spillway
Type Ungated, concrete gravity block with ogee crest and flip bucket
Spill crest 40-feet-wide and 6-feet below the dam crest

Spillway sill elevation

8,098.8 feet

Auxiliary Spillway

Type Ungated, concrete ogee crest
Length 200-feet
Spillway sill elevation 8,100.8 feet

Outlets

Low-level conduits

| (2) 3-foot-wide by 3-foot-high

Intake

Type Reinforced concrete equipped with automatic trash rake and hydraulically
operated 48-inch-diameter butterfly valve

Dimensions 4-foot-wide by 6-foot-high

Flowline/Penstock No. 2

Type Steel pipe

Dimensions 48-inch-diameter

Control 48-inch-diameter butterfly valve via 48-inch to 60-inch-diameter expansion
Type Steel pipe with vacuum activated air valves at 1,000-foot intervals
Dimensions 60-inch-diameter by 9,765 feet

Fish Water Releaser

Type Sandbox

Dimensions 20-inch

Penstock

Type Partially buried steel with vacuum activated air valves at 1,000-foot
intervals.

Dimensions 54-inch-diameter by 2,628-feet-long

Rated Capacity

140 cfs

Intake No. 3 Dam

Dam

Type

Concrete arch
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Facility Specification
Crest elevation 7,139 feet
Crest length 225 feet
Height of dam above 20 feet
streambed
Spillway
Type Concrete and compacted rock

Spillway elevation

7,139.0

Dimensions

40-feet-wide by 3.5-feet-deep by 30-feet long

Outlet works

(2) 36-inch-diameter drain pipes controlled y 36-inch slide gates

Intake

Type Steel pipe with steel trash rack and grid rake
Dimensions 60-inch-diameter

Control (2) 4-feet by 8-feet hydraulic lift gates

Outlet works

(3) 24-inch-diameter drainage pipes through base of intake chamber

Flowlines

Type Riveted steel pipe and welded steel pipe with air valves, stand pipes, and
expansion joints.

Dimensions 60-inch-diameter by 6,421-feet long and 60-inch-diameter by 6,209-feet

long.

Rated capacity

180 cubic feet-per-second

Penstock

Type Lap joint steel pipe and double riveted lap joint steel pipe; triple riveted butt
joint steel pipe; with air valves, stand pipes, and expansion joints.

Dimensions 54-inch-diameter by 3,335-feet-long; 50-inch-diameter by 383-feet-long; 49-

inch-diameter by 955-feet-long

Intake No. 4 Dam

Dam

Type

Concrete arch

Crest elevation 6,320 feet

Crest length 323 feet

Height of Dam above 28 feet

Streambed

Spillway

Type Concrete ogee

Dimensions 50-feet-wide by 5-feet-deep by 39 feet long
Flowline

Type Steel pipe with stand pipes and air valves.
Dimensions 60-inch-diameter by

Control 30-inch valves

Rated capacity

133 cubic feet-per-second
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Facility Specification
Penstocks
Type Steel, equipped with air valves and expansion joints
Dimensions 30-inch-diameter to 24-inch-diameter by 5,314-feet-long
Type Steel, equipped with air valves and expansion joints
Dimensions 30-inch-diameter by 5,665-feet-long

Intake No. 5 Dam

Dam

Type concrete

Crest elevation 5,193 feet
Crest length 220 feet
Height of dam above 20 feet
streambed

Spillway

Type Concrete Ogee

Feet below crest of dam

3 feet

Dimensions 60-feet-wide by 12-feet deep by 24-feet-Long

Intake

Type Concrete chamber connected to steel and reinforced concrete pipes
Dimensions 60-inch

Flowlines

Type Steel pipe

Dimensions 2,933-feet-long

Rated capacity

158 cubic feet-per-second

Penstocks

Type Steel, equipped with air valves and expansion joints
Dimension 42-inch-diameter by 4,800-feet-long

Control (2) 42-inch gate valves

Intake No. 6 Dam

Dam

Type Concrete

Crest elevation 4,775 feet

Crest length 320-feet

Height of dam above 26-feet

streambed

Intake

Type Concrete chamber with steel outlet pipe and steel trash grid
Dimensions 19-feet by 21-feet chamber with 60-inch outlet pipe

Outlet works

(2) 24-inch-diameter drain pipes with gate valves

Spillway
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Facility

Specification

Type

Concrete ogee

Spillway elevation

4,772 feet

Dimensions

60-feet by 14-feet deep by 26-feet long

Outlet works

(1) 46-inch-diameter and (1) 36-inch-diameter drain pipe

Control (1) 46-inch slide gate and (1) 36-inch slide gate
Flowline

Type Steel

Dimensions 60-inch-diameter by 3,000 feet-long

Rated capacity 133 cfs

Penstock

Type Steel pipe equipped with air valves and expansion joints
Dimensions 54-inch-diameter by 4,360-feet-long

Green Creek Diversion

Diversion Dam

Type

Earth and rockfill

Crest elevation 10,264 feet

Crest length 51 feet

Height of dam above 9 feet

streambed

Control 3-feet-long by 2-feet-high wooden head gate
Outlet Works

Type Open channel

Dimensions 1,400 feet

Control Wooden-head gate, 3-feet-long by 2-feet-high
Spillway

Type Concrete masonry

Dimension 12.5-feet-wide by 1-foot-deep by 12.5-feet-deep
Intake

Type Steel pipe with slide gate and trash rack, concrete chamber
Dimensions 16-inch-diameter

Outlet works

16-inch-diameter by 4,750-feet-long drain pipe

Control

1150-feet-long natural channel

South Fork Diversion

streambed

Dam

Type Earth and rockfill
Crest elevation 8,211 feet

Crest length 65 feet

Height of dam above 10 feet
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Facility Specification
Outlet works 36-inch-diameter drain-pipe
Spillway
Type Rock and concrete, equipped with 4-inch by 6-inch flashboards, each 4-
feet-long
Dimensions 40-feet-wide by 6-feet-deep

Outlet works

38-inch-diameter steel pipe with gate valve and trash rack

Intake

Type Concrete chamber with steel pipe with slide gate and trash rack

Dimensions 12-feet long by 7-feet wide

Flowline

Type Steel pipe protected with air valves, expansion joints, a sand box, and a
sand trap

Dimensions 38-inch-diameter by 4,101-feet-long and 34-inch-diameter by 4,059-feet-
long

Control Concrete lined 17-feet by 24-feet sandbox with exit to 38-inch-diameter
steel pipe and two drain gates

Hillside Dam

Dam

Type Rockfill

Crest elevation 9,756.6 feet

Crest length 645 feet

Height of dam above 810 feet

streambed

Spillway

Type Ungated bedrock with concrete lip

Spillway elevation 9,751.3 feet

Feet below top of dam 6.3 feet

Dimensions 40-feet-long

Outlet works

Lateral from reservoir into bedrock granite ravine and boulder-lined channel

Discharge capacity

1,700 cfs

Intake

Type Submerged

Dimensions 1,200 feet upstream of dam

Outlet Works

Type Unlined outlet tunnel in hard granite bedrock, 36-inch-diameter steel pipe
with trash rack

Dimensions 1,900-feet-long and 5-feet by 7-feet in cross section

Type Slide gate, assumed inoperable due to submersion by reservoir and lack of
visual inspection since 1952

Dimensions 3-feet by 5-feet slide gate
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Facility Specification
Type Slide gate, concrete bulkhead
Dimensions 30-inch-diameter pipe
Control 24-inch-diameter steel pipe connected to operations chamber with rated
capacity of 178 cfs
Sabrina Dam
Dam
Type Timber-faced rockfill
Crest elevation 9,137.9 feet
Crest length 900 feet
Height of dam above 70 feet
streambed
Spillways
Type Ungated, concrete gravity with ogre crest and a flat flip bucket
Dimensions 40-feet-wide

Spillway crest elevation

9,131.62 feet

Aucxiliary Spillway

maximum discharge of
both spillways

Type Ungated concrete
Dimensions 76-feet-long
Spillway crest elevation | 9,134.37 feet
Combined rated 3,7000 cfs

Intake

Type | Fully submerged concrete box supporting three steel trash racks
Outlet Works

Type Steel pipes encased in concrete

Dimensions (3) 24-inch-diameter

Control 24-inch gate valves with total capacity of 300 cfs at full pool.
Longley Dam

Dam

Type Earth and rockfill

Crest elevation 10,708.1 feet

Crest length 120 feet

Height of dam above 27 feet

streambed

Outlet Works

Type (2) Steel pipes encased in concrete

Dimensions 8-inch-diameter

Control (2) 10-inch gate valves

Spillway
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Facility

Specification

Type

Solid bedrock

Dimensions

8-feet-wide by 2-feet-wide

Birch Creek Diversion

Dam

Type Stone and concrete

Crest elevation 8,303.61 feet

Crest length 22 feet

Height of dam above 6 feet

streambed

Spillway

Type Headgate with 2-inch-by-12-inch flash boards 3-feet-long
Dimensions 3-feet-wide

Intake

Type Concrete equipped with steel trash grid

Outlets 24-inch-diameter steel outlet pipe; 12-inch drain pipe
Flowline

Type Slip joint welded steel pipe

Dimensions 24-inch-diameter by 9,513-feet-long

Birch-McGee Diversion Pipe

Diversion
Type Steel pipe
Dimensions 24-inch-diameter

Rated capacity

40 cfs

McGee Creek Diversion

Dam

Type Stone and concrete
Crest elevation 9,192 feet

Crest length 22 feet

Height of dam above 6 feet

streambed

Spillway

Type Concrete channel
Dimension 12-feet-wide by 1-feet-deep
Outlet Works

Type Slide gate
Dimension 18-inch-diameter
Type Drain pipe
Dimension 12-inch-diameter
Flowline
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Facility

Specification

Type

Welded steel pipe, open ditch

Dimensions

2,774-feet-long
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5.2.4. FLOWLINES

The Bishop Creek Project utilizes flowlines that collect water from Green Creek (a
tributary to Bishop Creek), Birch Creek, and McGee Creek.

Intakes/Penstocks

SCE uses intake and diversion structures (penstocks) to divert water from a stream, canal
or intermittent man-made waterway into a canal or intermittent man-made waterway.
Stream deposits are removed above and or below intake structures. Exhibit A contains a
more detailed account of the Bishop Creek Project’s intake structures and penstocks.

5.2.5. TRANSMISSION, POWER, AND COMMUNICATION LINES
Bishop Creek Project includes the following transmission lines:

e A 3.7-mile-long, 115-kilovolt (kV) transmission line from Plant No. 3 to the control
substation; (control-Plant No. 3-Plant No. 4)*

e A 0.7-mile-long, 115-kV transmission line which runs from the Plant No. 4 switchyard
to the transmission line connecting Plant No. 3 to the control substation (control-Plant
No. 3-Plant No. 4).

e A 150-foot-long, 55-kV transmission line which runs from the Plant No. 5 to tap the
transmission line between Plant No. 6 switchyard and the control substation (Control-
Mt. Tom).®

5.2.6. GAGES

SCE in cooperation with the United States Geological Survey (USGS) maintain a network
of 17 streamflow gages on Bishop Creek and its tributaries (Table 5.2-4). The earliest
gages began providing data in 1985; additional gages were installed between 1986 and
1995. Two gages, Coyote Creek (USGS No. 10270960) and Birch Creek below diversion
dam (USGS No. 10268282) were only operational for a short time; between 1990 and
1996, and 1995 and 1999, respectively.

In addition to streamflow gages, SCE operates three precipitation gages, and six snow
survey sites. Details about SCE’s water monitoring program, including its streamflow
and precipitation network (Table 5.2-4), are provided in Section 9.4 (Water Resources)
of this document.

4 Transmission line begins at control substation and ends at Plant No. 3.

5 Transmission line begins at control substation and ends at Plant No. 4.

6 Transmission line begins at control substation and ends at Plant No 6 with a tap that breaks off to Plant
No. 5.
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Table 5.2-4. Streamflow Gaging Stations Associated with the Bishop Creek

Project
Stream Gages USGS SCE No.

Gage No.

South Fork Bishop Creek below South Lake 10270800 310

Middle Fork Bishop Creek below Lake Sabrina 10270872 307

Middle Fork Bishop Creek below Intake No. 2 10270877 308

McGee Creek below diversion dam (Fish released at diversion) 10268227 321

McGee Creek diversion 10268225

Birch Creek below diversion dam (Fish release at Birch/McGee intake)?! 10268282 320

South Fork Bishop Creek below South Fork diversion 10270830 322

Bishop Creek below Intake No. 3 diversion 10270885 323

Bishop Creek below Intake No. 4 diversion 10270940 324

Bishop Creek below Intake No. 5 diversion 10270970 325

Bishop Creek below Plant No. 6! 10271210

Bishop Creek above Plant No. 62 10271200 302

Bishop Creek Plant No. 6 conduit? 10271060 313

South Lake reservoir 10270700 312

Intake No. 2 (reservoir) 10270877 303

Abelour ditch below Bishop Creek Plant No. 5 10270985 301

Green Creek conduit outlet near Bishop 10270680

Coyote Creek near Bishop, CA? 10270680

Birch-McGee Creek diversion to Bishop Creek Plant 10270900

1 Historical gage

2 Compliance with Chandler Decree is measured as a combination of these two gages

5.2.7. ACCESS ROADS AND TRAILS

Project access roads and trails are described in Table 5.2-5.

Table 5.2-5. Project Access Roads and Trails

Project Access Roads Length (Miles) | Owner
Unnamed (Along Flowline No. 6) 0.11 SCE
Unnamed (Access to gage below Plant No. 5) 0.03 SCE
Unnamed (Access to Plant No. 5) 0.03 SCE
Unnamed (Access to east side of Intake No. 6 Dam) 0.04 SCE
Plant No. 5 Road (East) 0.10 SCE
Plant No. 5 Road (West) 0.38 BLM
Unnamed (Access to Plant No. 5 Penstocks) 0.36 BLM
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Project Access Roads Length (Miles) | Owner
Unnamed (Access to Plant No. 5 Penstocks) 0.07 BLM
Unnamed (Access to Plant No. 5 Penstocks) 0.12 BLM
Unnamed (Access to Flowline No. 5) 0.27 SCE
Unnamed (Access to Flowline No. 5) 0.05 SCE
Unnamed (Access to Flowline No. 5) 0.15 SCE
Unnamed (Access along Flowline No. 5) 0.07 BLM
Unnamed (Access along Flowline No. 5) 0.49 SCE
Unnamed (Access to Gravel Pit/Staging Area) 0.13 BLM
Unnamed (Access to Gravel Pit/Staging Area) 0.10 SCE
Unnamed (Access to Staging Area from E. Bishop Creek Rd.) 0.03 SCE
Unnamed (Access to Staging Area below Intake No. 5 Dam) 0.17 SCE
Unnamed (Flowline No. 5 to Plant No. 4 Penstocks) 0.15 SCE
USFS 075110 (Flowline No. 5 to Plant No. 4 Penstocks) 0.76 USFS
USFS 07S110D (Access to Cell Phone Repeater) 0.26 USFS
USFS 075110 (Along Plant No. 4 Penstock No. 2) 0.75 USFS
USFS 07S110A (Spoils area between CA Hwy 168 and Plant No. Penstocks) 0.09 USFS
USFS 08S10T (Spoils area between CA Hwy 168 and Plant No. 4 Penstocks) 0.28 USFS
USFS 075110 (Along Flowline No. 4) 1.20 USFS
USFS 075110 (Along Flowline No. 4) 0.18 SCE
Unnamed (Along Flowline No. 4) 0.36 USFS
Unnamed (Access to Intake No. 4 Dam) 0.05 SCE
Unnamed (Access to weir below Intake No. 4 Dam) 0.06 SCE
Unnamed (Access to south side of Intake No. 4 Dam) 0.11 SCE
Unnamed (West Bishop Cr. Rd. to west side of Plant No. 3) 0.20 USFS
USFS 07S15B (Along Flowline No. 3) 1.77 USFS
Unnamed (Along Flowline No. 3) 0.09 LADWP
USFS 07S15B (Along Flowline No. 3) 0.21 USFS
Unnamed (Big Trees Road to Flowline No. 3) 0.08 USFS
Unnamed (Access along Flowline No. 3) 0.33 USFS
Unnamed (Big Trees Road to north side of Plant No. 2) 0.06 USFS
Unnamed (Big Trees Road to south side of Plant No. 2) 0.13 USFS
Buttermilk Road/USFS 07S01 (Access to Birch Creek Diversion Flowline) 0.27 USFS
USFS 07S01V (Access to gage at end of Birch Creek Diversion Flowline) 0.22 USFS
Unnamed (Buttermilk Rd to Flowline No. 2) 0.11 USFS
USFS 085103 (Along Flowline No. 2) 1.58 USFS
Unnamed (Along Flowline No. 2) 0.24 SCE
Unnamed (Flowline No. 2 to Intake No. 2) 0.17 SCE
USFS 08S10B-1 (Access to south side of Intake No. 2 Dam) 0.36 USFS
Unnamed (Access to Birch-McGee Diversion) 0.12 LADWP
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Project Access Roads Length (Miles) | Owner
Unnamed (Access to McGee Creek Diversion) 0.12 USFS
Unnamed (Access to South Fork Diversion) 0.21 SCE
Project Trails
Sabrina Basin Trail (from trailhead to base of spillway) 0.12 USFS
Access trail to McGee Creek Diversion 0.15 USFS

5.2.8. ANCILLARY AND SUPPORT FACILITIES

Additional ancillary and support facilities, along with all other associated Project features

are described in Table 5.2-6.

Table 5.2-6. Mechanical, Transmission, and Electrical Equipment Appurtenant to

the Project

Appurtenant Facilities

Location(s)

Cell Phone Repeater

Approximately 900 feet north and uphill of Plant 4.

Deer Guzzlers and Animal Crossings

Along Flowline No. 2, there are two deer guzzlers

and two animal crossings in place.

Air Valves

Air valves are found periodically along the
following flowlines or penstocks:

South Fork Diversion Flowline
Flowline No. 2

Plant No. 2 Penstock
Flowline No. 3

Plant No. 3 Penstock
Flowline No. 4

Plant No. 4 Penstocks
Flowline No. 5

Plant No. 5 Penstocks

Plant No. 6 Penstock

Standpipes

Standpipes are found periodically along the
following flowlines or penstocks:

Flowline No. 2
Plant No. 2 Penstock
Flowline No. 3
Plant No. 3 Penstock
Flowline No. 4
Flowline No. 6

Gate Valve By-passes

Flowline No. 3
Plant No. 4 Penstock No. 1
Plant No. 4 Penstock No. 2

Weather Station

Approximately 400 feet downstream of the Low-

Level Outlet for Sabrina Dam.
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5.3. FERC PROJECT BOUNDARY

Since the July 16, 1994 issuance of a new license for the Bishop Creek Project, several
changes occurred through a series of amendment applications and FERC Orders that
began in 1998. Figure 5.2-1 depicts the current FERC boundary (see also Appendix J).
Table 5.3-1 summarizes notable the Bishop Creek Project boundary changes during that
period.

Table 5.3-1. Notable Project Boundary Changes During Current FERC License

Project Boundary Change Order Approving

Removal of a 1.3-mile-long, 55-kV | Conditionally approved by FERC Order of February 28,
transmission line which runs from Plant | 2002. This Order provided final approval and an effective
No. 6 switchyard to the control substation | date for deletion of the transmission lines as of December
5, 2001 and March 12, 2007, which was when SCE
received authorization for continued use of the federal
lands from the BLM and the USFS, respectively.

Removal of a 6.9-mile-long, 55-kV | Conditionally approved by FERC Order of February 28,
transmission line which runs from the | 2002. This Order provided final approval and an effective
switchyard at Plant No. 2 to the control | date for deletion of the transmission lines as of December
substation 5, 2001 and March 12, 2006, which was when SCE
received authorization for continued use of the federal
lands from the BLM and the USFS, respectively.

Removal of 1.07 acres of lands | Approved by FERC Order of February 28, 2002.
associated with Horse Creek diversion,
which was removed to allow free flow in
Horse Creek in compliance with Article
105.

Removal of 33.18 acres of lands | Approved by FERC Order of February 28, 2002.
surrounding demolished company
housing.

Addition of 1.17 acres for gaging stations | Approved by FERC Order of February 28, 2002.
and access roads.

On April 2, 2010, FERC issued an Order to approve SCE'’s revised Exhibit G drawings
and associated federal acreage for the Bishop Creek Project. By letter dated May 5, 2010,
SCE submitted geographic information system (GIS) Project boundary data, as required
by paragraph (c) of that Order. Table 5.3-2 summarizes land ownership within the Bishop
Creek Project boundary based on this approved data. Proposed changes to the Project
boundary are described in Section 6.1 - FERC Project Boundary Modifications.

Table 5.3-2. Land Ownership within Project Boundary

Ownership Acreage Percentage of Total

U.S. Forest Service 733.8 67.8
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Bureau of Land Management 47.6 4.4
Non-federal 300.9 27.8
Total Project Acreage 1082.3

5.4. PROJECT MAINTENANCE

Routine inspections and maintenance activities are conducted at Bishop Creek Project
facilities to verify the structural and/or functional integrity of the facilities, to identify
conditions that might disrupt operation or threaten public safety, and to maintain the
facilities in safe and operational conditions. These activities are further defined in the
following text. Table 5.4-1 and Table 5.4-2 provide an overview of the routine O&M
activities, including:

¢ Road maintenance

e Trail maintenance

e Transmission, power and communication line maintenance
e Maintenance outages

e Plant inspections and maintenance

e Flowline inspections and maintenance

Many of these maintenance activities are subject to state of California Department of Fish
and Game Notification of Lake or Streambed Alteration, pursuant to Section 1600 (et.
seq) of the Fish and Game Code. While SCE entered into a long-term agreement (LTA)
with the California Department of Fish and Wildlife (CDFW) to streamline the permitting
process, provisions of the LTA are incorporated as described in the following Sections
5.4.1 - Material Removal through 5.4.4 - Sediment Management.
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Table 5.4-1. Description of Current Maintenance Activities at Project Facility Structures

Facility Maintenance Plants Flowlines Transmission,
Outages Inspections | Maintenance | Inspections | Maintenance Power,.an(.j
Communication
Line
Maintenance

Dams & Diversions

Green Creek Diversion A A AN

Birch McGee Intake A A

Birch McGee flowlines and sand traps M

Birch McGee flowlines and sand traps M

South Fork Diversion sluice gate A A AN

South Fork Diversion flowline and sand traps M

South Fork Diversion flowline and sand traps M

Hillside Dam A A AN

Weir Lake Weir A A AN

Sabrina Dam A A AN

Longley Dam A A AN

Intake No. 2 Dam A A AN

Intake No. 2 chamber drain and LLO M

Intake No. 2 chamber drain and LLO M

Intake No. 3 Dam A A AN

Intake No. 3 chamber drain and LLO M

Intake No. 3 chamber drain and LLO M

Intake No. 4 Dam A A AN

Intake No. 4 chamber drain and LLO M

Intake No. 4 chamber drain and LLO M

Intake No. 5 Dam A A AN

Intake No. 5 chamber drain and LLO M

Intake No. 5 chamber drain and LLO M
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Facility Maintenance Plants Flowlines Transmission,
Outages Power, and
Communication
Line
Maintenance

Inspections | Maintenance | Inspections | Maintenance

Intake No. 6 Dam
Plants

Plant No.
Plant No.
Plant No.
Plant No.
Plant No. 6

Plant No. 6 flowline and sand trap

>
>

AN

AN
AN
AN
AN
AN

albhlw|nN
> (> (> |>|>
2|2zt

<

Plant No. 6 flowline and sand trap M

Transmission Lines

Plant No. 3 to the control substation (control- A/AN
Plant No. 3-Plant No. 4)”

Plant No. 4 to Plant No. 3 to control A/AN
substation (control-Plant No. 3-Plant No. 4)8

Plant No. 5 to Plant No. 6 switchyard and A/AN
control substation (control — Mt. Tom)?®

A = Activity occurs on an annual basis

AN = Activity occurs on an as-needed basis
D = Activity occurs on a daily basis

| = Activity occurs on an infrequent basis

M = Activity occurs on a monthly basis

W = Activity occurs on a weekly basis

7 Transmission line begins at control substation and ends at Plant No. 3.
8 Transmission line begins at control substation and ends at Plant No. 4.
® Transmission line begins at control substation and ends at plant No. 6 with a tap that breaks off to Plant No. 5.
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Table 5.4-2. Description of Current Maintenance Activities at Project Facility Vegetation, Roads, and Trails

Facility Vegetation Management Hazard Pest Sediment Road Trail
Trimming Herbicide Tree Management | Management | Maintenance | Maintenance
by Hand Use Removal
Dams & Diversions
Green Creek Diversion AN I AN AN AN AN AN
South Fork Diversion AN I AN AN AN AN AN
Hillside Dam AN I AN AN AN AN AN
Weir Lake Weir AN I AN AN AN AN AN
Sabrina Dam AN I AN AN AN AN AN
Longley Dam AN | AN AN AN AN AN
Intake No. 2 Dam AN I AN AN AN AN AN
Intake No. 3 Dam AN I AN AN AN AN AN
Intake No. 4 Dam AN I AN AN AN AN AN
Intake No. 5 Dam AN I AN AN AN AN AN
Intake No. 6 Dam AN I AN AN AN AN AN
Plants
Plant No. 2 AN I AN AN AN AN AN
Plant No. 3 AN I AN AN AN AN AN
Plant No. 4 AN I AN AN AN AN AN
Plant No. 5 AN I AN AN AN AN AN
Plant No. 6 AN I AN AN AN AN AN
Transmission Lines
Plant No. 3 to the control substation AN I AN AN AN AN AN
(control-Plant No. 3-Plant No. 4)*°
10 Transmission line starts at control substation and ends at Plant No. 3.
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Facility Vegetation Management Hazard Pest Sediment Road Trail
Trimming Herbicide . Tree | Management | Management | Maintenance | Maintenance
by Hand Use emova
Plant No. 4 to Plant No. 3 to control AN I AN AN AN AN AN
substation (control-Plant No.3-Plant
No.4)1!
Plant No. 5 to Plant No. 6 switchyard AN I AN AN AN AN AN
and control substation (control — Mt.
Tom)*
A = Activity occurs on an annual basis
AN = Activity occurs on an as-needed basis
D = Activity occurs on a daily basis
| = Activity occurs on an infrequent basis
M = Activity occurs on a monthly basis
W = Activity occurs on a weekly basis
I Transmission line starts at control substation and ends at Plant No. 4.
12 Transmission line starts at control substation and ends at Plant No. 6 with a tap that breaks off to Plant No. 5.
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5.4.1. MATERIAL REMOVAL

When required, SCE removes material that obstructs the water diversions and operations
of hydroelectric generation.

5.4.2. VEGETATION MANAGEMENT

SCE controls vegetation growth at or adjacent to its facilities to prevent overgrowth of
vegetation that interferes with the flow of water and the measurement of flow through the
gaging stations. Methods utilized for vegetation control include selective thinning,
selective removal, or mowing.

The SCE Vegetation Management Department or its authorized representative field
check, document, determine trim/removal requirements, and complete all orders
assigned. This includes advising SCE staff of actions to be taken to resolve tree trim
requests. The SCE representative deliver all work order requests to the contractor. The
SCE representative records in the Call Workflow Optimization (CWOQO) system all pertinent
information supplied by the contractor, including the date the work was completed.

5.4.2.1. Wildfire Vegetation Management

SCE conducts additional vegetation inspections and maintenance in High Fire District
Threats (HFDT) as part of the corporate Wildfire Mitigation Plan (WMP) ; sites located in
the HFTD are inspected annually and that many sites have expanded clearances.
Expanded clearances in HFDT for high voltage facilities have a 100-foot clearance and
low voltage sites have a 30-foot clearance to reduce wildfire ignition risks. To maintain
the expanded clearances vegetation maintenance is be performed annually on a regular
scheduled rotation.

5.4.2.2. Trimming by Hand

Vegetation trimming and removal/clearing is performed every other year along all Bishop
Creek Project roads and at facilities, including plants, dams and small diversions, water
conveyance systems, penstocks, and stream gages. SCE staff brush mow along
roadways to maintain roads as necessary for safe line of sight and passage. Trimming is
performed both manually and with tools/equipment (i.e., weed whacker or chainsaw).

5.4.2.3. Herbicide Use

Herbicide spraying is performed annually at Bishop Creek Project facilities, including
sandboxes, forebays, pressure tunnels, penstocks, and plants. SCE staff spray pre-
emergent vegetation, followed by post-emergent vegetation as necessary. When needed,
SCE staff weed whack within flat areas prior to spraying. Herbicide spraying is conducted
in accordance with INF Service 4(e) Condition 25.
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5.4.2.4. Hazard Tree Removal

Hazard tree inspection and removal are performed as needed along all Bishop Creek
Project roads and at facilities, including plants, dams and small diversions, water
conveyance systems, penstocks, and stream gages. SCE staff remove hazard brush and
trees that are deemed a threat to roads or vehicles traveling them, or near Project
infrastructure. Hazard trees are removed as needed and this work is performed both
manually and with tools/equipment.

5.4.2.5. Pest Management

Along with vegetation management as described above and as conditioned by the INF
Service 4(e) Condition 25, SCE utilizes pest management techniques at Bishop Creek
Project facilities. Maintenance activities, including pest management, are described in
Table 5.4-2.

5.4.3. FACILITIES REPAIR

SCE routinely makes repairs to structures and facilities and conducts maintenance to
retain the functional and structural integrity of the Bishop Creek Project facilities. Facilities
include measuring stations and gages, intakes and diversion structures, and flow meters.
Within these facilities, maintenance and repairs may occur on gates, barricades, small
structures (e.g., gaging stations and storage facilities), streambanks and diversions.
Major categories of facilities described in the LTA include:

e Measuring Stations: SCE uses measuring stations with AVMs and data loggers to
measure water in the waterways. Maintenance work related to these structures
include mowing of vegetation to provide access along channel banks and the removal
of stream deposit within an area of measuring stations to allow for unobstructed water
flow, and the accurate reading of water flow in waterways.

e Intake and Diversion Structures: SCE uses intake and diversion structures to divert
water from a stream, canal or intermittent man-made waterway into a canal or
intermittent man-made waterway. Stream deposits are removed above and or below
intake structures.

e Gate Inspection and Maintenance: Inspections are mandated by the Department of
Safety of Dams. This may include the operation of intake drain gates, sand traps and
chamber drain gates and will not result in the draining of any ponds. These routine
operations do not result in the draining of any ponds, which minimize impacts to the
stream. SCE is required to inspect penstocks, which does involve lowering the ponds
to expose the entry point to the penstock.
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5.4.4. SEDIMENT MANAGEMENT

Because of the nature of the facilities, stream deposits accumulate behind diversions and
other structures and these deposits require regular removal or control. Stream deposits
are managed as follows:

Stream Deposit Bypass: Historical practice has been to remove one, several, or all
plants as needed from service in late winter or early spring and reduce creek flows to
levels that: (a) are great enough to maintain downstream users’ requirements
(Chandler Decree) and (b) are small enough to allow all flows to pass through the
open drain valves of desired intakes. Normally intakes are left in this state for 24 to 48
hours. This cuts a channel through the stream deposit and gravel that accumulated in
the intake and carries the deposits and gravel into the stream below the intake dams.
SCE typically performs the necessary material removal in the springtime to augment
the natural flows to assist in the removal of sediment and debris.

Stream Deposit Removal: SCE periodically removes sediments and debris not
moved by bypass flows from intakes by draining the intakes and utilizing heavy
equipment. Barring extreme climatic events, this procedure is undertaken on a limited
basis. To manage sediment in the impoundments, SCE periodically removes sediment
to maintain storage capacity and minimize the potential of sediment being sucked
through the plants.

o0 Use of low-level outlet for reservoir drawdown and sediment mobilization
0 Best management practices (BMP)

o0 Operation and exercise of the equipment (LLOs) enables maintenance on other
components such as intakes and flowgates

o Periodic maintenance on the dams (Intake No. 2 example), weir ponds

Stream Entry: Several sites require stream entry for maintenance purposes. For all
areas listed below, SCE restricts activity in the channel to an area no further upstream
or downstream than necessary to do the work. For all areas described in the LTA,
SCE restricts activity in the channel to an area within 50-feet-upstream and 50-feet-
downstream of the work site. The work is performed between March 1 and May 30, to
augment the natural flows to assist in the removal of sediment and debris. Rubber
mats are used for crossing streams with mechanical equipment and sediment control
structures shall be implemented to prevent streambed materials from flowing
downstream. Areas where SCE may need to access the stream include:

Bishop Creek Channel above Plant No. 6 Tailrace
Bishop Creek above and below Intake No. 5

Bishop Creek above and below Intake No. 4

O O O O

Bishop Creek above and below Intake No. 3
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Below Intake No. 2

Above South Fork Diversion

o]

o]

0 Below South Fork Diversion

o Birch Creek below Birch/McGee Diversion
o]

Abelour Ditch

e Above and below the following measuring stations including:

o South Fork weir
o Plant No. 6 weir
o Sabrina weir

5.5. PROJECT OPERATIONS

The Bishop Creek Project diverts or impounds water at five points: Green Creek at Bluff
Lake, South Fork Bishop Creek at South Lake, Middle Fork Bishop Creek at Lake Sabrina,
McGee Creek at Longley Lake, and Birch Creek at Birch-McGee Diversion (Figure 5.5-1).

Water from the Green Creek basin flows into Bluff Lake and is released into a ditch that
carries the water to the Green Creek diversion (10,264-feet mean sea level [msl]). From
this point, water flows through a pipeline to South Lake where it meets flows from the
upper watershed of the South Fork of Bishop Creek. Water is also released from Hillside
Dam (9,757.6-feet msl) into South Fork where it meets with the remaining flows from
Green Creek that were not diverted. Together this water flows down the South Fork of
Bishop Creek to the South Fork diversion (8,211-feet msl). At the South Fork diversion
structure, a portion of the flow is diverted through a pipeline to Intake No. 2 (8,105-feet
msl), as the remainder if the flow continues down South Fork. Upper watershed areas
contributing to the Middle Fork of Bishop Creek drain into Lake Sabrina. Water is released
through Lake Sabrina Dam (9,137.9-feet msl) into the Middle Fork of Bishop Creek. Water
flows approximately 1 mile before converging with the unimpaired North Fork of Bishop
Creek. The combined waters flow to Intake No. 2 dam (8,104.8-feet msl) which receives
water from the South Fork Diversion flowline. From Intake No. 2 dam, the water enters a
2.1-mile-long flowline and a 0.5-mile-long penstock which connects to Plant No. 2 sited
on Bishop Creek.

Plant No. 2 receives water originating from Longley Lake dam (McGee Lake) and the
upper portions of the Birch Creek watershed. Longley Lake dam (10,708.0-feet msl)
discharges water to McGee Creek where it flows over 1 mile before being intercepted by
the McGee Creek Diversion (9,192.0-feet msl). Water is diverted into a series of pipelines
and open channels and delivered to Birch Creek. After entering Birch Creek, the water
flows approximately 0.5 mile before being diverted again by the Birch-McGee diversion
(8,304.0-feet msl). At this point, the water enters a pipe where it descends over 1,100 feet
in elevation before intercepting the penstock to Bishop Plant No. 2.
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From this point on, a portion of the water flows down Bishop Creek, and a portion is
conveyed through a series of pipes and penstocks connecting Plant No. 2, 3, 4, 5, and 6.
Each plant and intake controls the portion of water entering Bishop Creek and the portion
directed into the pipe and penstock conveyances. After Plant No. 6, Bishop Creek flows
to the Bishop community and the Owens Valley. In addition, a 1.79-mile ditch (Abelour
ditch) carries a water right from the Plant No.6 penstock to the Rocking K subdivision.
When Plant No. 6 is offline, there is an alternate take-off below Plant No. 5.

Plant operation is dictated by water availability. Both the Chandler Decree and the Sales
Agreement (refer to Section 3.2) form the standard of operations for which all regulations
must be prioritized. Section 5.6 - Project Generation and Outflow Records provides rule
curves that describe the general allocation of water for these constraints during mean,
high- and low-water years.

The next operational consideration is the minimum flow requirements below the dams
and intakes (Section 5.5.2.1 - Existing FERC License Articles). The remaining water is
used for generation. Plant operators consider unit availability and capacity and determine
the best configuration at each plant (SCE, 2019).

5.5.1. REGULATORY REQUIREMENTS
5.5.1.1. Existing FERC License Atrticles

The licensed Bishop Creek Project is subject to Articles 1-28 of FERC'’s standard terms
and conditions set forth in Form L-1, (October 1975) entitled Terms and Conditions of
License for Constructed Major Project Affecting Navigable Waters of the United States.
Project-specific license Articles are stated in the 1994 License Order as amended. Table
5.5-1 summarizes requirements of primary resource-related license articles.
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Table 5.5-1. Summary of License Requirements

Requirement Type

Requirement

Amendment History

Article 101

Special Use Authorization from
Inyo National Forest

Requires licensee to obtain a special-use authorization
from the Forest Service for the occupancy and use of
Forest Service lands. Land-disturbing activities may
commence 60 days following the filing date of such
authorization.

FERC Order on Rehearing issued February 1,
1995 removed this article from the license.

Article 102

Written Approval of Forest
Service for Project
Components Occurring on
National Forest System Land

Requires licensee to obtain the prior written approval of
the Forest Service for all final design plans for Project
components which the Forest Service deems as
affecting or potentially affecting Forest Service
resources.

Amended November 20, 1998: Replaces the
Article’s reference to the Forest Service special
use authorization with the requirement to follow the
written instructions provided by the Forest Service.

Article 103

Written Approval of Forest
Service for Changes in
Location of Project Features

Requires licensee to obtain written approval from
Forest Service prior to making any changes in the
location of any constructed Project features or facilities,
or in the uses of Project lands and waters, or any
departure from the requirements of any approved
exhibits filed with FERC.

No amendments to this requirement have been
made

Article 104
Annual Consultation

Requires consultation with the USFS regarding
measures needed to ensure protection and
development of the natural resource values of the
Project area. Annual reports are due by July 15 each
year.

FERC Order issued November 22, 2005

Consolidated the annual consultation meetings
with Forest Service and the annual spring
meetings with USFS and the California
Department of Fish and Game for the Lee Vining,
Rush Creek, Lundy and Bishop Creek Projects into
a single meeting to be held annually by May 15 to
fulfill the requirements of the Section 4(e)
conditions and license Articles 104 and 105.
Annual reports are due no later than July 15.

Article 105

Maintain Minimum Flows and
Summer Operations and
Maintenance Plan

Establishes minimum flows and requires annual
meeting with USFS and CDFW to develop summer
O&M plan, water management of reservoirs, and
flushing flows.

No amendments to this requirement have been
made

Article 105 (continued)
Temporary Modification of
Minimum Flows

Provides for temporary modification of minimum flows,
if required by operating emergencies beyond the

No amendments to this requirement have been
made
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Requirement Type

Requirement

Amendment History

control of the licensee; or for short periods upon written
consent of the USFS.

Article 105 (continued)

Riparian and Aquatic
Monitoring Plan

Required implementation of 1993 Plan as described by
USFS revised conditions. By Order dated January 16,
2014 the Plan was revised to reflect USFS’s May 31,
2013 letter regarding abiotic, vegetation and aquatic
monitoring at the Project.

Monitoring and ongoing reporting is required for term of
license. The purpose of the monitoring is to determine
if goals and objectives of the minimum flow
requirements on riparian dependent species have been
met. As needed licensee will propose changes in flows
to meet the objectives. Annual reports of stream flows
are filed with the Inyo National Forest.

Amended January 16, 2014: Revises the Plan

The revised Plan discontinues monitoring at three
sites on Bishop Creek which have been subject to
vandalism and disturbance. The revised Plan
reduces monitoring parameters on lower Birch
Creek to those most meaningful for evaluating
current conditions. Finally, the revised Plan
discontinues aquatic monitoring and fish sampling
at McGee Creek, Reach 4 of Bishop Creek, and
sites 3 and 5 on Bishop Creek.

Article 106

Installation of Stream Gage
Device

Provides for installation of stream gages downstream
of the point of release of all bypass flows and below
South Lake Dam and Lake Sabrina Dam.

Amended on October 6, 1999

Annual reports to be filed by April 1 for the
preceding year instead of December 31 for the
same year.

Amended on November 20, 1998

Install an orifice type flow release device at the
McGee Creek diversion instead of a continuously-
recording stream gage.

Article 107

Recreation Resource
Protection and Mitigation-
Recreation Resource
Protection and Mitigation
Access Trails Operation and
Maintenance Costs

Required licensee to provide funding for trail
construction and facilities construction. Required
annual funding to USFS to pay for USFS operations
and maintenance expenses.

Amended on November 20, 1998

Established an alternative funding arrangement,
requiring the licensee to reimburse the IND for
one-half of its annual costs to operate and
maintain day-use recreation facilities at the South
Lake and Sabrina reservoirs.

Article 108

Recreation Resource
Protection and Mitigation
Erosion, Stream
Sedimentation, Dust, and Soil
Mass Movement Control Plan

Before starting land disturbing activities on USFS
lands, submit a plan to FERC; plan approved by the
USFS for the control of erosion, stream sedimentation,
dust, and soil mass movement.

No amendments to this requirement have been
made
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Requirement Type

Requirement

Amendment History

Article 109

Solid Waste and Waste Water
Disposal Plan

Before starting land disturbing activities on USFS
lands, submit a plan to FERC; plan approved by the
USFS for the treatment and disposal of solid waste and
waste water generated during construction and
operation of the Project.

No amendments to this requirement have been
made

Article 110

Hazardous Substances Plan
Updates

Before starting land disturbing activities on USFS
lands, submit a plan to FERC; plan approved by the
USEFS for oil and hazardous substances storage and
spill prevention and cleanup.

No amendments to this requirement have been
made

Article 111
Spoil Disposal Plan

Before starting land disturbing activities on USFS
lands, submit a plan to FERC; plan approved by the
USFS for the storage and/or disposal of excess
construction/tunnel spoils and slide material.

No amendments to this requirement have been
made

Threatened, Endangered, and
Sensitive Species
Management Plan

Article 112 Before starting land disturbing activities on USFS No amendments to this requirement have been
Visual plan lands, submit a plan to FERC; plan approved by the made

Forest Service for the design and construction of the

Project facilities to preserve or enhance its visual

character.
Article 113 Before starting land disturbing activities on USFS No amendments to this requirement have been

lands, submit a plan to FERC; plan approved by the
USFS for the mitigation of impacts to sensitive,
threatened, and endangered plant and animal species
located within the area to be disturbed.

made

Article 114
Minimum Flow Requirement

A minimum flow of 18 cfs (or the natural flow,
whichever is less) must be maintained in Bishop Creek
on the BLM lands in stream reach 2 (below Plant No.4).

FERC Order issued February 1, 1995

This Article was removed from the license due to a
conflict with the Energy Policy Act of 1992.

Article 115
Right-of-Way Grant

Within 6 months of issuance of the license, the licensee
will obtain a right-of-way grant from the BLM for the
penstock, transmission lines and other facilities on BLM
land, as required by Sections 501 and 511 of the
Federal Land Policy and Management Act of 1976 (PL
94-579).

No amendments to this requirement have been
made
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Requirement Type

Requirement

Amendment History

Article 116

Authorization to Remove
Mineral Materials

Prior to removal of any mineral materials from the BLM
land, the licensee shall obtain authorization from the
BLM.

No amendments to this requirement have been
made

Article 117

Federal Statutes (FS)
Conditions Pertain to BLM
Conditions

The FS 4(e) conditions, Articles 101 through 113, shall
also pertain to BLM lands unless those conditions
conflict with BLM conditions, Articles 114 through 117.

No amendments to this requirement have been
made

Article 201
Annual Charges

Requirement to pay the United States annual charges
as determined by FERC.

Amended February 28, 2002

Revisions that incorporate the removal of
transmission lines will be made when the time
arises. In the interim, the amendment corrects the
acreage of federal lands occupied by the Project
based on SCE’s revised survey information, the
addition of 1.17 acres for the gaging stations and
access roads, the removal of 33.18 acres because
company housing has been demolished, and the
removal of 1.07 acres associated with the Horse
Creek Diversion.

Amended May 19, 1999; March 18, 1996 and
September 19, 1995 to reflect changes in the
Project’s installed capacity.

Article 202
Reasonable Rate of Return

A specified reasonable rate of return upon the net
investment in the Project shall be used for determining
surplus earnings of the Project for the establishment
and maintenance of amortization reserves.

No amendments to this requirement have been
made

Article 203

Decommissioning of the
Project

FERC reserves authority, in the context of a rulemaking
proceeding or a proceeding specific to this license, to
require the licensee at any time to conduct studies,
make financial provisions, or otherwise make
reasonable provisions for decommissioning of the
Project.

No amendments to this requirement have been
made

Article 204

Authority to Grant Permission
for Use and Occupancy

Grants the licensee authority to grant permission for
certain types of use and occupancy of Project lands
and waters and to convey certain interests in Project

No amendments to this requirement have been
made
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Requirement Type

Requirement

Amendment History

lands and waters for certain types of use and
occupancy, without prior FERC approval.

Article 401
Minimum Flow Modifications

The minimum flows required by Articles 105 and 114
may be modified for short periods upon mutual
agreement among the licensee, the Forest Service, the
BLM, and the CDFW.

No amendments to this requirement have been
made

Article 402

Approval to Modify Minimum
Flows

The licensee shall obtain FERC approval before
modifying any of the Project's minimum flows to meet
the requirements of Articles 105 and 114 for achieving
the vegetation potentials within the riparian zones
affected by the Project.

No amendments to this requirement have been
made

Article 403
Streamflow Gaging Plan

Required a plan to install, operate, and maintain
streamflow gages necessary to monitor the minimum
flow releases required in Articles 105 and 114.

Amended on November 18, 2016

Installation of new release pipe and a continuously
recording AVM immediately downstream of the
Intake No. 5 diversion dam. The new AVM to be
used in lieu of the previously installed fluid gage
and A-35 water level recorder, located
approximately 300-feet-downstream of the dam.

Article 404

Monitoring Plan for Turbine-
Induced Injury and Mortality to
Fish Resources

Requires the licensee to file with FERC, within 6
months from license issuance, a monitoring plan to
evaluate turbine-induced injury and mortality to fish
resources and their impact on fish abundance in
Bishop Creek. The plan shall be developed in
consultation with the FS, BLM, and CDFW. The
licensee shall allow at least 30 days for the agencies to
comment and make recommendations prior to filing the
plan. If applicable, the filing must include the licensee’s
reasons for not adopting an agency recommendation.
Also requires stocking of fish in consultation with
CDFW.

Updated January 19, 2000: The licensee may
stock 2,500 brown trout once every 5 years instead
of 500 annually.

FERC Order issued August 16, 1995 modifying
and approving, in part, fish mortality monitoring
plan.

FERC order issued May 19, 1999 modifying and
approving final entrainment report

Beginning in 1999, the licensee shall stock 500 8-
inch brown trout annually at times and locations
determined in consultation with the CDFW. (This
requirement was changed with the 2000
amendment.)

Article 405
Riparian Monitoring Plan

Requires the filing of annual riparian vegetation
monitoring reports required by Article 105.

Amended on January 16, 2014 to require the
licensee to implement the revised riparian and
aguatic monitoring plan attached to Article 405 in
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Requirement Type

Requirement

Amendment History

the FS’s May 21, 2013 letter regarding abiotic,
vegetation, and aquatic monitoring at the Project.

Transmission Line
Construction

Article 406 Requires a report outlining the modifications made to No amendments to this requirement have been
Raptor Protection Plan the Project transmission line to protect raptors. made
Article 407 The licensee shall design and construct the relocated FERC Order on Rehearing issued February 1,

segment of the Project transmission line in accordance
with guidelines set forth in "Suggested Practices for
Raptor Protection on Power Lines--the State of the Art
in 1981," by Raptor Research Foundation, Inc. The
licensee shall consult with the USFWS, the CDFW and
the Forest Service in adopting these guidelines and
shall develop and implement a design that will provide
adequate separation of energized conductors, ground
wires, and other metal hardware, adequate insulation,
and any other measures necessary to protect raptors
from electrocution hazards. Within 90 days after
completion of construction, the licensee shall file as-
built drawings of the relocated segment of the
transmission line with FERC.

1995 removed this Article from the license.

Article 408
Recreation Facilities

Within 6 months after the Forest Service completes
construction of the recreational facilities mentioned in
Article 107, the licensee shall file with FERC drawings,
showing the type and location of the completed
facilities. At the same time, the licensee shall provide
copies of the filing to the California Department of
Parks and Recreation and the CDFW.

FERC Order on Rehearing issued February 1,
1995 removed this Article from the license.

Article 409

Erosion, Stream
Sedimentation, Dust, and Soil
Mass Movement Control Plan

Requirement to file, at least 60 days prior to the start of
construction of recreational facilities, the plan to control
erosion, stream sedimentation, dust, and soil mass
movement required by Article 108.

FERC Order on Rehearing issued February 1,
1995 removed this Article from the license.

Article 410

Cultural Resources
Management Plan

Requires implementation of the cultural resources
management plan, filed with FERC on April 3, 1989, to
avoid and mitigate impacts of the Project on nine
archeological sites and the Bishop Creek Hydroelectric
System Historic District determined eligible for inclusion

Memorandum of Agreement approved April 12,
1995 amends Cultural Resources Management
Plan
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Requirement Type

Requirement

Amendment History

in the National Register of Historic Places. The Article
mandates periodic monitoring be undertaken of each
NRHP eligible site, as well as one site-specific
measure.

Article 411
Cultural Resources Survey

Requirement to conduct a cultural resources survey
where recreation facilities will be located prior to their
construction. The survey shall be based on the
recommendations of the California SHPO and the
Forest Service. The survey shall be documented in a
report and include a cultural resources management
plan to avoid or mitigate any impacts to archeological
or historic sites identified during the survey as eligible
for inclusion in the NRHP.

FERC Order on Rehearing issued February 1,
1995 removed this Article from the license.

Article 412

Cultural Resources
Management Plan

Before starting any land-clearing or land-disturbing
activities within the Project boundaries, other than
those specifically authorized in this license, licensee
must consult with the California SHPO, USFS, and INF,
conduct a cultural resources survey of these areas, and
shall file for FERC approval of cultural resources
management plan to avoid or mitigate impacts to any
significant archeological or historic sites identified
during the survey.

No amendments to this requirement have been
made

Article 501

Reimbursement of Owner of
Headwater Improvement

Requirement for the licensee to reimburse the owner of
headwater improvement for benefits to the licensee’s
Project.

No amendments to this requirement have been
made

Source: SCE, 2019
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In addition to the numbered license Articles in Table 5.5-1, the following FERC Orders
have modified the Bishop Creek Project license:

e Amended September 4, 2013; incorporated Memorandum of Agreement (MOA)
addressing the effects of intake structure modification work at the South Lake
reservoir.

e Amended April 15, 2011; incorporated MOA to resolve adverse effects to Hillside dam,
a historic property, of installing a geomembrane liner on the face of the dam.

e FERC Order issued April 2, 2010. Set effective date for deletion of the transmission
lines on December 5, 2001 and March 12, 2007; approved revised FERC Exhibit G
drawings; and revised annual charges accordingly.

¢ Amended on May 18, 2004; resolved adverse effects on the Bishop Creek Historic
District of replacing the intake structure for Bishop Creek Plant No. 2.

e Amended on February 28, 2002; incorporated revised FERC Exhibits A, F and G,
which provided transmission line changes and the removal of the diversion at Horse
Creek into the license.

5.5.1.2. Water Rights

There has been very little development of the Bishop Creek drainage. More than half of
the drainage is in the John Muir Wilderness and much of the remainder is within the INF.
Developed recreational areas are found only along Middle and South forks from Lake
Sabrina and South Lake to the confluence of the forks and on North Fork at North Lake.

Before the completion of Lake Sabrina Dam in 1908 and South Lake Dam in 1911, the
flows of Bishop Creek were uncontrolled. The dams provided storage and permitted
diversion of Bishop Creek waters from a small regulating reservoir through a flowline and
penstock to Bishop Creek Power Plant No. 2. Diversions were constructed on McGee
and Birch creeks in approximately 1925 to divert waters to Bishop Creek Power Plant
No. 2.

The Bishop Creek Project has no existing or proposed consumptive uses of water except
for minor domestic use by employees at Project facilities. Although water is stored in
upstream reservoirs for power generation at Bishop Creek Power Plants No. 2 through
No. 6, there is no long-term net loss of water to downstream areas. Figure 9.4-4 presents
a schematic of the flow regime for the Bishop Creek Project. Hydraulic capacity for each
power plant is summarized in Section 5.2 — Existing Project Facilities (Table 5.2-1). Figure
9.4-5 shows locations of water rights diversions associated with the Bishop Creek Project.
Table 9.4-17 lists all SCE and LADWP owned, active water rights in the area of the Bishop
Watershed.
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5.5.2. OPERATING AND WATER DELIVERY AGREEMENTS

Bishop Creek Project operations are subject to adjudicated water rights and other
agreements that provide for non-power uses. The Chandler Decree is one of the primary
controlling documents and the Sales Agreement addresses SCE’s obligations with
respect to the waters of Bishop Creek. Within these constraints, SCE manages the
releases from the storage reservoirs for purposes of hydrogeneration and meeting water
allocation requirements.

The Sales Agreement provides for seasonal maximum carry-over limits of 2,147 acre-
feet, as measured on or about April 1, annually. Variances from this requirement have
been obtained on a case-by-case basis in the past, by mutual-agreement between SCE
and LADWP. Additionally, SCE meets with the USFS annually to determine seasonal
minimum storage requirements for recreation purposes and annual flushing flows.

The Chandler Decree and SWRCB water rights determine how flows are allocated and
used, as follows:

e Seasonal diversion/faccumulation limit not to exceed historically measured use
(i.e., not to exceed current Project capacity), including an annual limit of 1,400-acre
feet from Green Creek.

e Instantaneous diversion limit at all locations not to exceed historically measured use
(i.e., not to exceed current Project capacity), including a daily average limit of 1 cfs for
domestic use.

e Minimum Project flow-through (downstream delivery) requirements, for senior
downstream water rights holders, are measured below Plant No. 6, as required by the
Chandler Decree (Table 5.5-2).

e Minimum instream flow requirement of 0.25 cfs at the Birch-McGee diversion, for
senior downstream water rights holders, as stipulated by the Chandler Decree.

e Minimum instream flow requirement of 1.6 cfs during the irrigation season, and 0.4 cfs
at other times, through the Abelour ditch, for senior downstream water rights holders
in the Rocking K Subdivision.
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Table 5.5-2. Daily Average Flow Requirements for Flow Below Plant No. 6

Period Daily Average Flow Instantaneous Minimum
(cfs) Flow (cfs)
April 1-15 44 33
April 16-30 68 51
May 1-15 87 65
May 16-31 98 74
June 1-July 31 106 20
August 1-31 106 80
September 1-15 76 57
September 16-30 58 44

Source: Chandler Decree, 1922
5.5.2.1. Existing FERC License Atrticles

SCE adheres to the minimum instream flow requirements mandated by the Articles 105
of the FERC License, as follows:

e Lake Sabrina to Intake 2: no less than 13 cfs or natural flows, whichever is less, year-
round

e South Lake to South Fork diversion: no less than 13 cfs or natural flows, whichever is
less, year- round

¢ Intake No. 2: no less than 10 cfs from Friday of the last weekend in April thru October
31; no less than 7 cfs for the remainder of the year; or no less than 5 cfs in all months
in dry years

e Plant No. 2 to Plant No. 3: no less than 13 cfs year-round
¢ Plant No. 3 to Plant No. 4: no less than 5 cfs year-round
e Plant No. 4: no less than 12 cfs year-round (Article 105) 13

e McGee Creek diversion: no less than 1 cfs or the natural flow, whichever is less, year-
round

13 Article 114 required 18 CFR (or the natural streamflow, whichever is less), however this license condition was
removed by Order dated February 1, 1995 because of a conflict with the Energy Policy Act of 1992, which
changed how the Federal Land Policy and Management Act (FLPMA) treated lands which had been previously
subject to a reservation under Section 24 of the FPA. The remaining language in Article 105 ambiguous as to
whether the minimum flow requirement is 12 cfs or some greater amount negotiated with the CDFW. Historically
SCE has been releasing 18 cfs.
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e Birch-McGee diversion: no less than 0.25 cfs or the natural flow, whichever is less,
year-round

5.5.3. WATER MANAGEMENT

Flow varies monthly, depending on the amount of runoff and SCE’s release schedule,
which is dictated by snowpack, snow melt, spring rain events, drought, power demand,
and irrigation. At the lower end of the system, the peak runoff occurs from May to August.
Annual runoff averages 100 cfs, with calculated monthly mean flows ranging from 41 cfs
to 285 cfs.

The regulated reaches between Lake Sabrina and Intake No. 2, and between South Lake
and South Fork diversion experience similar flow fluctuations. Because these reaches
aggregate and convey all Bishop Creek Project flows, they are never as low as the flows
in the diverted sections. During wet years, the regulated reaches have much higher flows.
The current license requires minimum flow releases into diverted reaches, which are
discussed further below in Section 5.7.1.1. - Minimum Instream Flow Requirements (SCE,
2019).

5.5.4. ESTIMATE OF DEPENDABLE CAPACITY

The Bishop Creek Project’s five plants have a licensed capacity of 28.6 megawatts (MW
(FERC, 1994). Since the last license, minor changes in how generation equipment and
capacities are estimated has resulted in revised estimates of an installed capacity of
29.21 MW. The Bishop Creek Project has a dependable capacity of 28.92** MW, where
maximum dependable operating capacity is defined to be the maximum load-carrying
capacity of each generating unit, based upon single unit load tests during unrestricted
conditions of maximum reservoir and/or forebay head and maximum manufacturer-rated
capabilities of the turbines, generators, and other power plant components. Historically,
Bishop Creek Project produced approximately 164 gigawatt hours (GWh) of renewable
energy annually. Six years of power generation, by plant, are provided in Table 5.6-1.

14 Hydraulic limitations currently exist at Plant 5 that prevent simultaneously operating both turbines at rated
capacity, thus reducing total plant effective capacity to 3.8 MW, thus bringing the dependable capacity down to
28.92 MW.
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5.6. PROJECT GENERATION AND OUTFLOW RECORDS

Flow varies monthly, depending on the amount of runoff and SCE’s release schedule,
which is dictated by snowpack, snow melt, spring rain events, drought, power demand,
and irrigation.

Figure 5.6-1, Figure 5.6-2, and Figure 5.6-3 illustrate the operating rule curve for mean,
high, and low water years.

South Lake Lake Sabrina

12000 o
—
— 7000 /s/'— ~
Ao / 6000 / \\\
J f e
a000 / g s /
/
~
/ =

6000 R
5‘3 3000
4000 s e /
T
/ ™~ 1000 ‘/

ACRE-FEET

/
W0 N / \\
= ==
-1000 = - -
Apr M=y Jun | Jul  Aug | Sep Ot Mov Dec lan | Feb | Mar  Apr Apr May Jun | Jul | Aug Sep  Oo | Nov Dec | Jan | Feb  Mar  Apr
South Lake 2031 | 614 3344 2047 1094910278 9191 | 8013 6862 5527 4252 3159 2031 Lake Sabrina’ O 0 2563 6234 7350 7350 6670 5533 4401 3174 15961 965
MONTH MONTH
Project outflow Available from Birch-McGee

160 25

140 -

1

7 ——
1-Apr I-May 1-dun 1-hd 1-Aug 1-Sep 1-Oct i-Mov 1-Dec f-ln 1-Feb i-Mar 0
Apr May Jun Jul Aug Sep Ot Nov Dec Jn Feb Mar
MONTH
Birch-McGes 3 7 17 22 14 k] 3 4 4 4 3 3
m Project oUHfow s Chandier Decee MONTH
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Six years of Project generation and outflow data are summarized in Table 5.6-1.
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Table 5.6-1. Bishop Creek Generation KWH Average (2016-2020)

PLANT PLANT PLANT PLANT PLANT ToTAL

No. 2 No. 3 No. 4 No. 5 No. 6
January 1,476,433 1,430,258 1,984,976 653,169 476,580 6,021,416
February 1,249,183 942,169 1,847,272 666,063 424,019 5,128,706
March 3,148,217 2,734,316 | 2,820,654 1,029,167 824,076 10,556,430
April 4,239,206 4,296,423 4,464,585 2,195,733 1,026,841 16,222,788
May 4,239,206 4,296,423 | 4,464,585 2,195,733 1,026,841 16,222,788
June 4,306,791 4,543,190 | 5,112,461 2,275,802 1,057,902 17,296,146
July 4,399,906 4,039,102 5,590,241 2,142,061 1,221,631 17,392,941
August 4,197,732 4,094,250 | 5,301,108 2,004,089 1,318,283 16,915,462
September | 2 655 486 2,691,388 | 3,266,824 1,406,971 954,568 10,975,237
October 1,716,846 1,927,201 2,808,478 807,249 724,512 7,984,286
November 1,499,286 1,653,713 | 2,372,694 648,946 416,428 6,591,067
December 1,473,532 1,630,556 | 2,303,589 727,369 496,706 6,631,752

5.7. EXISTING ENVIRONMENTAL MEASURES AT BISHOP CREEK PROJECT

5.7.1. WATER RESOURCES

5.7.1.1. Minimum Instream Flow Requirements

Articles 105 of the 1994 license, require minimum instream flow releases in different
reaches of Bishop, McGee, and Birch creeks. In addition, Article 106 requires the
construction of continuously recording stream gage devices downstream of the points of
release of all instream flows to accurately measure these flows. All of the following flows
are defined in Articles 105.
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Table 5.7-1. Summary of Current Minimum Instream Flow Requirements

Reach (Upstream to Minimum Flow (CFS) Duration
Downstream)
South Lake to S. Fork 13 cfs or natural flow, whichever
) . . Year round
Diversion is less
South Fork below the 10 cfs Last Friday in April through October ?,1
South Fork Diversion 7 ofs November 1 through last Thursday in
April
Lake Sabrina to Intake 13 cfs or natural flow, whichever
. Year round
No. 2 is less
10 cfs Last Friday in April through October 31
Below Intake No. 2+ 7 ofs November 1 thro:grr;l last Thursday in
5 cfs Year-round in dry years*
Below Intake No. 3
(Plant 2 to Plant 3) 13 cfs Year round
Below Intake No. 4 -
(Plant 3 to Plant 4) 5cfs Year round
Below Intake No. 5
(Plant 4 to Plant 5) 12 cts Year round
Below Intake No. 6 No flow requirement n/a
(Plant 5 to Plant 6) q
McGee Creek Diversion 1 cfs or naturalleﬂé)svv, whichever is Year round
Birch Creek Diversion 0.250r naturalkl;I;);/v, Whichever is Year round

" Defined as “less than 75% of April 1 (normal) snow water equivalent”

** The flows in the reach below the confluence of the Bishop Creek South Fork, and Middle Fork of
Bishop Creek are the sum of releases from Intake No. 2 and releases from the South Fork diversion
*** Receives an additional 5 cfs inflow from Coyote Creek

Article 106 requires submittal of a stream flow report by December 31 of each year for
the preceding water year to the Forest Supervisor, INF. In addition, all records generated
from the stream gages will be reviewed annually by the USGS and published in the annual
USGS Water-Data Reports prepared in cooperation with the California Department of
Water Resources and other agencies. Detailed tables and discussions of Bishop Creek
Project gages are provided in Section 5.2.6 - Gages.

5.7.1.2. Erosion Protection and Remediation

In general, the Bishop Creek Project is not known to have an adverse effect on erosion
within the Project streams. However, during the PAD development, SCE, along with early
consultation groups, identified sediment management as an area of potential interest.
Aside from minimum flow requirements of Article 105, there are no license requirements
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to move sediment throughout the Project, although the long-term agreement provides a
mechanism for SCE to manage sediment during operations and management procedures
through flushing flows. Additionally, Article 108 of the existing license requires the
submission of plans to USFS and FERC for the control of erosion, stream sedimentation,
dust, and soil mass movement before starting land disturbing activities on USFS lands.

5.7.2. CULTURAL RESOURCES

Numerous previous cultural resource studies have been conducted; however, most of
these occurred more than 10 years ago. The Bishop Creek Project manages its historic
properties under an existing HPMP, and in consultation with the land managers when
addressing ground disturbing activites. These activies are described below.

5.7.2.1. Historic Properties Management Plan

In 1989, SCE developed a HPMP in compliance with NHPA Article 106. The HPMP
required archaeological and historic inventory of the Bishop Creek Project area, and
development of appropriate management measures. Thirty-one archaeological sites were
identified, along with numerous historic structures and facilities associated with
hydroelectric development. Evaluation of these resources, in consultation with the INF
and SHPO, led to determination that 9 archaeological sites and 68 historic structures were
eligible for listing on the NRHP. The HPMP developed management strategies to avoid
impacts to eight of the nine archaeological sites and for a data recovery program at the
one site in which impacts could not be avoided (White, 1989).

5.7.2.2. Ground-Disturbing Activities Consultation

According to SCE’s 1989 HPMP, the general management measure for known NRHP
eligible sites is avoidance of effect. Most features identified were not being affected by
normal Project operations at the time of the 1989 report. Nonetheless, SCE utilized
internal communication to share the vicinities of avoidable NRHP eligible sites, by
marking “Environmental Sensitivity Areas” on Project maps and providing copies to plant
managers. In addition, the SCE Hydro Generation Department will notify SCE’s
Environmental Affairs Division in advance of any ground disturbing activities planned in
an Environmentally Sensitive Area. Upon investigation, SCE Environmental Affairs
Division will initiate consultation with the INF and/or SHPO if warranted (White, 1989).

5.7.3. TERRESTRIAL AND BOTANICAL RESOURCES
5.7.3.1. Wildlife Protection and Monitoring

Existing protection measures include nesting bird surveys, raptor surveys, other sensitive
species surveys, fish protection, restoration for impacts, implementation of BMPs for work
in and around stream and lakes, and monitoring reporting to SCE, CDFW, USFS and
other resource agencies, as appropriate. These activities and associated BMPs are
described in the following resource management plans for use by Bishop Creek Project
personnel:
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e Avian Protection Plan and Nesting Bird Guidance for Small Projects both include
provisions for reporting wildlife and avian interactions within the Bishop Creek Project.

e |nvasive Mussel Prevention Plan

5.7.3.2. Avian Protection Plan

SCE developed an Avian Protection Plan that was implemented at the Bishop Creek
Project in accordance with primary federal laws protecting birds; Bald and Golden Eagle
Protection Act (BGEPA), ESA, and Migratory Bird Treaty Act (MBTA). SCE established
roles for various SCE personnel to follow state and federal laws as they relate to the
protection of bird species within the Bishop Creek Project. Major procedures discussed
in this document include permits, avian mortality, proactive retrofits, bird nest removal,
injured birds, and ground-disturbing activities. By following this plan, SCE effectively
protects avian species within the Bishop Creek Project.

5.7.3.3. Nesting Bird Management Guidance for Small Projects

SCE’s Nesting Bird Management Guidance for Small Projects was approved in April
2016. SCE defines management of nesting birds as “avoiding or minimizing project
activities that have the potential to cause active nest failures as well as to minimize or
avoid construction delays”. The purpose of this guidance document is to prevent take of
active nests, eggs, nestlings, or nesting birds as a result of construction activities. SCE’s
avian biologist defined a buffer around existing nests based on guidelines provided in this
document. Buffers define the minimum horizontal distance for ground construction and
restrict the use of moderate to heavy machinery that may disturb the specific species.
Buffer size varies depending on the vertical distance from construction, species threshold
of disturbance, amount of cover around nest, line of sight to construction, observed
activity of an individual bird, acclimation of individual to disturbance, nest monitoring
results, and nest susceptibility to failure. These buffers may be adjusted based on
construction, nest activity, and nest development. Routine observations are conducted to
identify new nests and the status of known nests.

5.7.3.4. Invasive Mussel Prevention Plan

SCE implemented an Invasive Mussel Prevention Plan (Prevention Plan) in July 2017
that outlines the prevention of introduction and spread of invasive quagga and zebra
mussels into Bishop Creek Project lakes. Quagga and zebra mussels have rapidly spread
throughout the eastern United States, and once established, have the potential to result
in physical damage to intake pipes and similar hard surfaces that comprise the Project’s
infrastructure. Establishment of mussel species is most often the direct result of
transportation via boats or vessels. Most Project lakes are open to the public for
recreation, so transportation of these species is possible. Lakes operated by SCE are
hydrologically connected and are susceptible to sequential infestation.
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SCE assessed each lake for their vulnerability to be invaded. Results from this study
indicate that all Bishop Creek Project lakes are low risk for establishment and introduction.
Even with low risk, SCE continues to provide public education and outreach through
signs, kiosks, and brochures that explain the economic damage that invasive mussel
species can cause and how to prevent their spread.

5.7.4. LAND MANAGEMENT

Land ownership within the Bishop Creek Project boundary is predominantly composed of
federal lands jointly administered by the INF and BLM; a small portion of INF lands within
the Project boundary are managed as a National Wilderness Area (John Muir
Wilderness). The remainder of lands are owned by either SCE, the LADWP, or private
landowners. Project lands are subject to compliance with the Inyo County General Plan
Update of 2001, the 2019 INF Land and Resource Management Plan, and BLM’s 1993
Resource Management Plan. Because all shoreline property is owned either by INF or by
SCE, no formal permitting process or Shoreline Management Plan is required for the
Bishop Creek Project. Further discussion of land ownership, use, and management is
described in Section 9.9 — Recreation and Land Use.

5.8. OTHER SCE ComMPANY-WIDE ENVIRONMENTAL PROGRAMS
5.8.1. ENVIRONMENTAL TRAINING PROGRAM

SCE implemented several internal sustainability programs, including supporting low-
impact development and sustainable landscaping programs; workplace recycling; and
environmentally friendly supply chain practices (SCE, 2020a).

SCE provides access to environmental training for the public though its Energy Education
Centers program. Trainings focus on energy management and efficiency technologies.
In-person instruction is provided through courses and workshops at Energy Education
Centers in Irwindale and Tulare. Online learning is also available. Lessons are open to
the public, and free to attend. The Irwindale center features a full-scale, operational,
demonstration for an energy-saving home which the public can visit (SCE, 2020b).

5.8.2. TRANSMISSION, POWER, AND COMMUNICATION LINE MAINTENANCE PROGRAM

Pursuant to Appendix Xl of SCE’s Transmission Owner Tariff (TOT), SCE provides an
annual report covering its Transmission and Compliance Program (TMCR). The goal of
the report is to provide public stakeholders additional transparency regarding
transmission capital expenditures. These expenditures are predominantly related to
maintenance and regulatory compliance requirements to operate a safe and reliable
transmission system. This work involves replacing aging infrastructure, repairing and
maintaining equipment in accordance with compliance requirements, upgrading
transmission facilities owned by others for which SCE has a contractual entitlement,
mitigating the impact of wildfire, and securing its assets and facilities from seismic and
security concerns.
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Transmission projects reviewed by the California Independent System Operator
Corporation (CAISO) pursuant to its tariff are not in scope for SCE’'s TMCR stakeholder
process. Other exemptions to the TMCR process include: (1) facilities or projects that
require an in-service date less than 2 years after their need is identified; (2) facilities or
projects (2a) that have less than 30 percent of their total individual capital costs included
in SCE’s wholesale transmission rate base and (2b) where FERC jurisdictional portion of
the project’s estimated individual cost is less than $1 million; and (3) facilities or projects
that address the physical security and cyber security needs of the transmission system.

SCE’s TMCR process does not impact or restrict any stakeholder’s Section 206 rights or
right to intervene and/or protest in any of SCE’s regulatory proceedings, including SCE’s
transmission rate filings. (SCE, 2020c).
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6.0 PROPOSED ACTION

The Proposed Action represents SCE’s recommendations for continued O&M of the
Project, including new environmental measures and plans.

Under the Proposed Action SCE proposes to continue to operate and maintain the Bishop
Creek Project. similar to the No-Action Alternative, with the few exceptions described
below. The current license for the Bishop Creek Project expires on June 30, 2024.

Using the No-Action Alternative described in Section 5.0 as a baseline, this section
identifies changes that will occur to the Project under the Proposed Action, as described
in the following subsections.

6.1. FERC PROJECT BOUNDARY MODIFICATIONS

Pursuant to 18 CFR 8§ 4.41, the Project boundary must encompass all lands necessary
for Project purposes, including the O&M of the Project over the term of the FERC license.
SCE reviewed the existing FERC boundary and identified locations where lands should
be added or removed. Results of SCE’s review are summarized in Section 9.9.7.3 —
Evaluation of the Accuracy of the Current Project Boundary. SCE’s proposed boundary
modifications described above would result in the land ownership within the FERC
boundary as described in Table 6.1-1Table 6.1-1.

Table 6.1-1. Land Ownership within Project Boundary

Ownership Acreage Percentage of Total
U.S. Forest Service 757.6 711
Bureau of Land Management 50.7 4.8
Non-federal 257.1 24.1
Total Project Acreage 1065.5

6.2. PROJECT FACILITIES
SCE is not proposing changes in Project facilities as part of the new license.
6.3. SEDIMENT MANAGEMENT

SCE is not proposing significant changes in Project maintenance as part of the new
license; however, SCE is clarifying that the Proposed Action includes both routine and
as-needed maintenance to mechanical and structural elements, such as LLO, gates, and
intakes as described in Section 5.4 — Project Maintenance. To the extent that these
maintenance activities may mobilize sediment or have other potential environmental
consequences, they are implemented in compliance with existing BMPs and SCE-wide
practices. A Sediment Management Plan, developed for this FLA, is included in Appendix
B as PME-2. This plan details the sediment release and flushing from intakes via intake
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LLOs. This involves drawdown of intakes in the spring of a wet year to scour sediment
from the bottom of the intake, followed by flows to mobilize sediment in summer to mimic
the natural hydrograph. Additionally, a geomorphic flow will be provided during wet years,
which can count for the sediment mobilization flow on years when sediment is release
from intakes. Benefit and effects of these measures are described in Section 9.3.8.

6.4. PROJECT OPERATIONS

SCE is proposing minor adjustments to Project operations to support implementation of
PME measures. PME's described in this FLA make adjustments to existing Minimum
Instream Flows (MIFs); establishes geomorphic flow releases in wet-years; and annual
pulse flows to facilitate agency management objectives for native fish enhancement in
the lower reaches of Bishop Creek. Where studies undertaken as part of the relicensing
efforts did not identify Project effects, these PME measures are considered
enhancements. Under the Proposed Action, the Project will continue to be operated in
compliance with regulatory requirements, agreements, and water rights to generate
power.

6.5. NEw OR MODIFIED ENVIRONMENTAL MEASURES, MANAGEMENT AND MONITORING
PLANS, AND PROGRAMS

6.5.1. NEwW OR MODIFIED MEASURES

This section summarizes environmental measures and plans that will be implemented
under the Proposed ActionTable 6.5-1Table 6.5-1. These measures and plans are
designed to protect, maintain, or enhance environmental and cultural resources of the
term of the new license. Appendix B (Volume IlI) of this Exhibit E provides additional
information regarding each of these proposed measures.

Table 6.5-1. Summary of Environmental Measures and Plans Under the Proposed
Action

PME Resource Description*
Number
PME-1 Fish and Aquatics Water Management (modified)
Aesthetics/Visual
PME-2 Fish and Aquatics Sediment Management Plan (new)
Botanical
PME-3 Fish and Aquatics Stocking Plan (modified)
PME-4 Wildlife Wildlife Resource Management Plans (modified)
PME-5 Botanical Botanical Resources Management Plan (modified)
PME-6 Botanical Invasives Species Management Plan (new)
PME-7 Recreation Recreation Resources Management Plan (new)
PME-8 Cultural and Tribal Historic Properties Management Plan (modified)

*A detailed overview of each PME measure is provided in Volume II, Appendix B.
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6.5.1. MEASURES TO BE ELIMINATED UNDER NEW LICENSE

Article 105 of the existing license required implementation of an Aquatic Monitoring Plan.
The purpose of the monitoring is to determine if goals and objectives of the minimum flow
requirements on riparian dependent species have been met. Article 405 required that the
reports (completed on 5-year intervals) developed pursuant to Article 105 be filed with
FERC. SCE has continued the monitoring as required throughout the license term and,
as described in Section 9.7, results demonstrate that the riparian communities have
responded to the implementation in instream flows. Because the purpose of the
monitoring has been met, and because no project effects from ongoing operations or from
implementation of proposed PMEs have been identified, SCE proposes to remove the
five-year riparian monitoring and associated reporting requirements from the license.
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7.0 OTHER ALTERNATIVES
7.1. ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED STUDY

In the SD1 analysis, FERC proposed that the following alternatives be eliminated from
detailed study in the environmental assessment.

7.1.1. FEDERAL GOVERNMENT TAKEOVER

In accordance with FERC Regulation § 16.14, a federal department or agency may file a
recommendation that the United States exercise its right to take over a hydroelectric
power project with a license that is subject to FPA Sections 14 and 15.* FERC'’s position
regarding federal takeover of the Bishop Creek Project was included in SD1, where FERC
stated that federal takeover of the Bishop Creek Project would not be a reasonable
alternative. Federal takeover of the Project would require congressional approval. While
that fact alone would not preclude further consideration of this alternative, there is
currently no evidence showing that federal takeover should be recommended to
Congress. No party has suggested that federal takeover would be appropriate, and no
federal agency has expressed interest in operating the Bishop Creek Project.

7.1.2. ISSUING A NON-POWER LICENSE

A non-power license is a temporary license the FERC could terminate whenever it
determines that another governmental agency is authorized and willing to assume
regulatory authority and supervision over the lands and facilities covered by the non-
power license. At this time, no governmental agency has suggested a willingness or ability
to take over the Bishop Creek Project. Because no party has sought a non-power license,
FERC has no basis to conclude that the Bishop Creek Project should no longer be used
to produce power.

7.1.3. RETIREMENT OF THE PROJECT

Decommissioning of Bishop Creek Project could be accomplished with or without dam
removal. Either alternative would require denying the relicense application and surrender
or termination of the existing license with appropriate conditions. There would be
significant costs involved with decommissioning the Project and/or removing any Project
facilities. Bishop Creek Project provides a viable, safe, and clean renewable source of
power to the region and if decommissioned, the Project would no longer be authorized to
generate power.

As of this FLA, no party has suggested project decommissioning would be appropriate.

15 16 USC §§ 791(a)-825(r) (2012).
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8.0 SCOPE OF CUMULATIVE EFFECTS ANALYSIS

According to the Council on Environmental Quality (CEQ) regulations for implementing
National Environmental Policy Act (NEPA) (40 CFR 8§81508.7), a cumulative effect is the
effect on the environment that results from the incremental effect of the action when
added to other past, present, and reasonably foreseeable future actions, regardless of
what agency (federal or non-federal) or person undertakes such other actions.
Cumulative effects can result from individually minor but collectively significant actions
taking place over time, including hydropower and other land and water development
activities. FERC’s SD1 identified water resource, particularly water quantity and quality
that could be cumulatively affected by the proposed continued O&M of the Bishop Creek
Project in combination with other hydroelectric and water storage projects in the Owens
River Basin.

8.1. GEOGRAPHIC AND TEMPORAL SCOPE

As described in SD1, the geographic scope of FERC’s anticipated cumulative effects
analysis is defined by the physical limits or boundaries of (1) the Proposed Action’s effect
on resources, and (2) contributing effects from other hydropower and non-hydropower
activities within the Bishop Creek Basin. FERC identified the geographic scope for water
guantity to include the Bishop Creek Basin from its headwaters in the eastern Sierra
Nevada, including the North, Middle, and South Forks through the city of Bishop,
California, to its confluence with the Owens River. FERC chose this geographic scope
because the O&M of the Bishop Creek Project, in combination with other hydroelectric
and water storage projects in the Bishop Creek Basin may affect flow and water quantity
in the Owens River.

Temporally, the scope of FERC’s cumulative effects analysis in the Environmental
Assessment will include a discussion of past, present, and reasonably foreseeable future
actions and their effects on each resource that could be cumulatively affected. Based on
the potential term of a new license, the temporal scope will look 30 to 50 years into the
future, concentrating on the effect on the resources from reasonably foreseeable future
actions. The historical discussion will, by necessity, be limited to the amount of available
information for each resource. The quality and quantity of information, however,
diminishes as analysis moves further away in time from the present.

8.2. CUMULATIVE EFFECTS WATER RESOURCES

The Bishop Creek Project is the uppermost water resource project in the Bishop and
McGee creek drainages. Once water leaves the Project boundary, it is distributed among
other users; directly downstream of Plant No. 6 a small intake impoundment owned and
operated by the LADWP. From below the confluence of Bishop Creek and the Owens
River, there is one other dam on the mainstem Owens River, owned by LADWP. SCE
has no control over aspects of water use and withdrawal outside of the Project, the
release of which is largely controlled by the Power Sales Agreement and the Chandler
Decree. Within the boundary, SCE adheres to minimum instream flow requirements as
part of its current Project license for waters within the Project Boundary. While SCE’s
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water use is non-consumptive, the storage of water in the Project reservoirs means that
water quantities leaving the Project area and ending the LADWP aqueduct system below
the Project are attenuated and help facilitate a prolonged irrigation system.

The Owens River watershed, including the Bishop Creek drainage, has many water rights
holdings and water facilities with various owners and operators (Figure 8.2-1; Section
9.4.1.1; Section 9.4.6). The number of these water rights holdings, along with the timing
and frequency of withdrawals and use combine to have a cumulative effect on water
resources in the watershed, including the Project area, potentially affecting both water
guality and water quantity. Upon leaving the Project area, water is divided among ditches
and canals according to adjudicated water rights. As a result of the attenuated delivery of
water and the multi-fold uses for water once it leaves the Project area, the timing and
amount of water reaching the Owen’s River does not adhere to any natural hydrograph.

This attenuated hydrograph may have a cumulative effect on water quality. As described
in Section, 9.4.10, the water quality within the Project meets basin standards and no
Project effects have been identified as a result of the water quality studies conducted as
part of relicensing. Due to the nature of the Project facilities, stream deposits accumulate
behind the diversions and other structures and require periodic removal. This removal
could be accomplished with construction equipment or with flushing flows. Sediment
accumulation behind the reservoirs has led to less sediment entering the LADWP system
between the Project and the Owen’s River.

Sediment flushing flows implemented at the Project would move sediment deposits that
are currently accumulated behind Project structures downstream and through the series
of Project dams and diversions, eventually leaving the Project boundary. Sediment that
leaves the Project boundary through Bishop Creek waters could potentially cumulatively
impact the downstream LADWP structures and aquatic habitat during flushing flows;
however, the duration of increased turbidity and the frequency of its occurrence are
expected to be minor and infrequent.

During development of Exhibit E of the DLA, the Bishop Creek Sediment and
Geomorphology Technical Report (AQ 6, Volume Ill) found that finer sediment (e.g., sand
and gravel) in the bypass reaches of Bishop Creek accumulates in the Project
impoundments, and the substrate in the bypass reaches is generally cobbles and
boulders.

To address these findings, in consultation with relevant resource agencies and
stakeholders, including the USFS, CDFW, LADWP, and SWRCB, SCE developed a
Sediment Management Plan (PME-2, Appendix B) that will be implemented for the
duration of the new license.

The Sediment Management Plan include flows to mobilize sediment to better manage the
geological and soil resources in support of improved conditions for fish and aquatic
resources, including riparian communities, and consistent with O&M activities for the
Project. Sediment would be flushed from the intake impoundments beginning with the first
wet year following license issuance, with a maximum of one sediment flush per intake per
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year, except when maintenance needs dictate additional flushes may be required. The
time span between flushes at Intake No. 3 through No. 6 would be no greater than 10
years. Intake No. 2 is several orders of magnitude larger than the other intake
impoundments, and therefore, the time span between sediment flushes would be no
greater than 20 years.

The overall intent of the Sediment Management Plan is to restore natural processes that
would ordinarily replenish fine sediment and cobbles that contribute to the aquatic
ecosystem. Sediment flushing flows implemented at the Project would move sediment
deposits that are currently accumulated behind Project structures downstream and
through the series of Project dams and diversions, eventually leaving the Project
boundary. Historically, sediment releases would be more likely to make it to the Owen’s
River when sediment is released as a result of high flows or from flushing operations.
Because the flow below the Project is diverted into many ditches and canals, this
sediment may instead settle out in these systems. This could have potential water quality
impacts on turbidity and dissolved oxygen where flows are not sufficient to carry sediment
to the river. However, as described above, these impacts are expected to be minor and
infrequent.
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9.0 ENVIRONMENTAL ANALYSIS
9.1. INTRODUCTION

SCE began early engagement with stakeholders, agencies and interested parties in
March 2018 and formed TWGs shortly after. The intent of this early outreach and these
TWGs was to identify potential issues or potential Project-related effects resulting from
O&M of the Project to be analyzed and studied as part of the relicensing effort. FERC
identified additional potential issues during the formal scoping process and identified
those issues in SD1 issued on June 27, 2019.

Studies were developed to address these potential issues, which culminated in the Final
Revised Technical Study Plan (TSP) that was filed with FERC on August 29, 2019. Those
issues identified by FERC and the TWGs, the study plans developed to address them as
well as the section of the FLA where that issue is discussed are all identified in Table
9.1-1. By order dated November 4, 2019, FERC issued a Study Plan Determination (SPD)
Letter, confirming studies as proposed.

The resources sections that follow examine the affected environmental of the Bishop
Creek Project area, those potential issues identified above, and any PME measures
proposed to avoid or minimize potential effects. Unless otherwise noted in each resource
section, the Bishop Creek Project area includes the FERC Project boundary, as described
in Section 5.3 - Project Boundary and shown in Figure 9.1-1.
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Table 9.1-1. Potential Issues Identified by FERC or TWGs for the Project

Resource Area

Potential Issue

TWG or FERC
Identified Issue

Study Plan Title

Location in this FLA and Associated
PME Measures if any*

and coarse sediment on aquatic
habitat including
macroinvertebrates.

Water and Effects of continued Project FERC SD1 AQ 5 - Bishop Creek | Section 9.4.10 — Potential Adverse Effects
Aquatic operation and facilities on water Water Quality on Water Quality
Resources quality in Project reservoirs and Technical Study Plan
Project affected stream reaches. PME-1: Water Resources Management
PME-2: Sediment Management Plan
Water and Effects of Project operation, FERC SD1 AQ 1 - Instream Flow | Section 9.5.5 — Potential Adverse Effects on
Aquatic including the current minimum Needs Assessment Fish and Aquatics
Resources instream flow releases and Study Plan
channel maintenance flows on PME-1: Water Resources Management
resident fish and aquatic habitat PME-2: Sediment Management Plan
in project affected stream
reaches.
Water and Effects of Project operation and FERC SD1 Addressed through Section 9.5.5.4 - Potential Impacts of
Aquatic facilities on upstream and literature review and Project Operation and Facilities on
Resources downstream fish passage, summary of licensing | Upstream and Downstream Fish Passage,
including entrainment and turbine studies from previous | Including Entrainment and Turbine Mortality
mortality. licensing efforts.
PME-3: Stocking Plan
Water and Effects of Project operation on FERC SD1 AQ 3 - Bishop Creek | Section 9.5.5 — Potential Adverse Effects on
Aquatic fish populations in Project Fish Distribution Fish and Aquatics
Resources reservoirs and Project affected Baseline Study Plan
stream reaches. AQ 4 — Bishop Creek | PME-1: Water Resources Management
Reservoirs Fish PME-2: Sediment Management Plan
Distribution Baseline
Study Plan
Water and Effects of Project operation and FERC SD1 AQ 6 — Sediment and | Section 9.3.7 — Potential Adverse Effects
Aquatic facilities on recruitment and Geomorphology and Issues on Geology and Soils
Resources movement of large woody debris Study Plan

PME-1: Water Resources Management
PME-2: Sediment Management Plan
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Resource Area Potential Issue TWG or FERC Study Plan Title Location in this FLA and Associated
Identified Issue PME Measures if any?
Water and Effects of Project operation and FERC SD1 Requested Study Not | Section 9.5.5 — Potential Adverse Effects on
Aquatic facilities on the potential spread Adopted Fish and Aquatics
Resources of invasive mussels to project
reservoirs.
Botanical Effects of continued Project O&M | SCE/TWG TERR 2 — Invasive Section 9.6.3 — Potential Adverse Effects
Resources on distribution of invasive plants Plants Study Plan and Issues Regarding Botanical Resources
in the Project area.
PME-6: Invasive Species Management Plan
Botanical Potential impacts to changes in SCE/TWG TERR 1 - Section 9.7.5 — Potential Adverse Effects
Resources the riparian community as a Assessment of and Issues to the Riparian Community
whole, including black Bishop Creek
cottonwood. Riparian Community PME-1: Water Resources Management
Study PME-2: Sediment Management Plan
PME-5: Botanical Resources Management
Plan
Botanical Effects of continued Project O&M | SCE/TWG TERR 3 — Section 9.8.8.1 — Potential Adverse Effects
Resources on sensitive or special-status Assessment of and Issues on Special Status Plants
plants in the Project area Special Status Plants
PME-5: Botanical Resources Management
Plan
Terrestrial Effects of continued Project FERC SD1 TERR 1 — Section 9.7.5 — Potential Adverse Effects
Resources operation on riparian and wetland Assessment of and Issues Regarding Waterfowl and
habitat and associated wildlife, Bishop Creek Wetland-Dependent Birds
including waterfowl and wetland- Riparian Community
dependent birds. Study PME-1: Water Resources Management
PME-2: Sediment Management Plan
TERR 4 — General PME-4: Wildlife Resources Management
Wwildlife Study Plan
Terrestrial Effects of continued Project FERC and TERR 4 — | Section 9.6.4 — Potential Adverse Effects
Resources construction, O&M on upland TWG/SCE Sl and Issues Regarding Wildlife Resources
wildife habitat and associated General  Wildlite oA
wildlife. Study PME-4: Wildlife Resources Management
Plan

Copyright 2022 by Southern California Edison Company

80

June 2022



Bishop Creek

Exhibit E — Environmental Analysis

FERC Project No. 1394
Final License Application

Resource Area

Potential Issue

TWG or FERC
Identified Issue

Study Plan Title

Location in this FLA and Associated
PME Measures if any?

Terrestrial Effects of continued O&M of the FERC SD1 TERR 4 — General Section 9.6.4 — Potential Adverse Effects
Resources Project transmission lines on Wildlife Study and Issues Regarding Wildlife Resources
migratory birds and raptors.
PME-4: Wildlife Resources Management
Plan
Terrestrial Indirect effects (i.e., recreational FERC SD1 TERR 4 — General Section 9.8.8 — Potential Adverse Effects
Resources activities related to the Project) of Wildlife Study and Issues Regarding Endangered Species
Project O&M on species (mule
deer). PME-4: Wildlife Resources Management
Plan
Threatened and | Effects of Project O&M on FERC SD1 TERR 4 — General Section 9.8.8 — Potential Adverse Effects
Endangered federally endangered species Wildlife Study and Issues Regarding Endangered Species
Species (Sierra Nevada yellow-legged
frog; Sierra Nevada bighorn PME-4: Wildlife Resources Management
sheep; southern willow flycatcher, Plan
southern mountain yellow-legged
frog) and designated critical
habitat (Sierra Nevada yellow-
legged frog and Sierra Nevada
bighorn sheep).
Threatened and | Effects of continued project FERC SD1 AQ 1 - Instream Flow | Section 9.5.5.5 - Potential Impacts of

Endangered operation on the federally listed Needs Assessment Continued Project Operation on the
Species endangered Owens tui chub. Study Plan Federally Listed Endangered Owens tui
chub
AQ 3 - Bishop Creek
Fish Distribution
Baseline Study
Recreation Effects of continued Project SCE/TWG and REC 2 — Recreation Section 9.9.7 1 — Potential Adverse Effects
Resources operation on recreational use in FERC SD1 Facilities Condition and Issues — Recreation Facilities and
the Project area, including the and Public Public Accessibility
adequacy of existing recreational Accessibility Study
access and capacity of existing PME-7: Recreation Resources
recreational facilities. Management Plan
Recreation Evaluate current recreational use | SCE/TWG REC 1 — Recreation Section 9.9.7 2 — Evaluation of Current
Resources and future recreation needs for Use and Needs Recreational Use and Future Recreation

the Project.

Study Plan

Needs for the Project
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Resource Area

Potential Issue

TWG or FERC
Identified Issue

Study Plan Title

Location in this FLA and Associated
PME Measures if any?

PME-3: Stocking Plan
PME-7: Recreation Resources
Management Plan

Resources

effects of any recommended
environmental measures on the
Project’'s economics.

Land Use and Accuracy of the current Project FERC SD1 LAND 1 — Project Section 9.9.7.3 — Evaluation of the
Aesthetic boundary, and whether lands Boundary and Lands | Accuracy of the Current Project Boundary
Resources should be added to or removed Study
from the Project boundary. PME-7: Recreation Resources
Management Plan
Tribal Ethnographic and tribal SCE/TWG CUL 2 — Tribal Section 9.13 — Tribal Resources
Resources background research and Native Resources Study*
American Traditional Cultural PME-8: Historic Properties Management
Properties (TCP) Plan
Cultural and Effects of continued Project FERC SD1 CUL 1 - Cultural Section 9.11 — Cultural Resources
Tribal operation on archaeological or Resources Study*
Resources built environment resources, PME-8: Historic Properties Management
traditional cultural properties or Plan
archaeological resources that
have associated tribal values that
may be eligible for inclusion in the
NRHP.
Developmental Economics of the Project and the | FERC SD1 No study See Section 10 of this FLA

! Details of each PME measure can be found in Appendix B of this FLA
* These technical reports are still in progress and under review by stakeholders. All other Final Technical Reports are included in VVolume 111 of this FLA.
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9.2. GENERAL DESCRIPTION OF THE RIVER BASIN

Bishop Creek is located in the 2,600-square-mile watershed of the Owens River. The
Owens River is 183-miles-long and flows southeasterly between the eastern Sierra
Nevada and the Inyo and White mountains, moving through Lake Crowley reservoir and
descending through the Owens River Gorge, emerging at the north end of the Owens
Valley, and terminating at Owens Lake south of the city of Lone Pine, California.

The confluence of Bishop Creek and the Owens River is east of the city of Bishop,
California. Approximately 25 miles southeast of the city of Bishop, what remains of the
Owens River is diverted into the Los Angeles Aqueduct, which consists of three source
aqueducts from the Owens River, Haiwee reservoir, and the Mono extension. The Los
Angeles Aqueduct was constructed in 1913 and is managed and maintained by the
LADWP. The aqueduct system delivers water from the Owens River to the city of Los
Angeles, California, per the long-term water agreement between the LADWP and Inyo
County. Inyo County, LADWP, and others have been implementing the Lower Owens
River Plan since the early 2000s. This plan provides for re-watering a 62-mile-long stretch
of river and adjacent floodplain left essentially dry after the river was diverted into the Los
Angeles aqueduct in 1913 (IC, 2021). The largest incorporated city in the Owens River
Valley is Bishop. The census-designated-places (CDPs) of Big Pine, Independence, and
Lone Pine are located downstream from Bishop.

The Bishop Creek Basin is a sub-basin of the Owens River (Figure 9.2-1). Bishop Creek
is composed of three forks: North, Middle and South. The North Fork of Bishop Creek is
unimpaired and flows into North Lake, while the Middle Fork flows into Lake Sabrina. The
two forks then join southeast of the community of Aspendell, California. South Fork
Bishop Creek flows through South Lake and continues north, where it combines with the
North and Middle forks approximately 2.5 miles northeast of Aspendell. Bishop Creek
continues in a northeasterly direction before continuing into the Owens Valley, flowing
through the city of Bishop before its confluence with the Owens River east of Bishop.

The mainstem of Bishop Creek is a 10.1-mile-long stream in the eastern Sierra Nevadas
spanning across two of Inyo County’s 13 watersheds (USEPA, 2018) and is the largest
tributary of the Owens River. Bishop Creek drains a 104-square-mile area which is largely
dammed for the purposes of water storage and power generation. The largest dams on
Bishop Creek are owned and operated by SCE and make up the Bishop Creek Project:
Lake Sabrina, South Lake, and Longley Lake Dam (Figure 9.2-1).
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9.2.1. TRIBUTARIES

Tributary streams provide approximately 50 percent of the surface water inflow to the
Owens Valley (USGS, 1998). Bishop Creek is the largest tributary to the Owens River.
Other tributaries to the Owens River include Spring Valley Wash, Silver Canyon Creek,
Coldwater Canyon Creek, Hot Creek, Rock Creek, Big Pine Creek, Birch Creek,
Independence Creek and Lone Pine Creek (Figure 9.2-2).
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9.2.1.1. Other Diversion Structures

There are eight dams (Hillside, Sabrina, Longley, Intake No. 2, Intake No. 3, Intake No.
4, Intake No. 5 and Intake No. 6) and four diversions (Green Creek, Birch-McGee
diversion pipe, Birch Creek, and McGee Creek) on Bishop Creek. A description of each
is provided in Exhibit A (Volume ). Several hydropower projects have been developed on
the Owens River and its other tributaries. According to the National Inventory of Dams,
aside from the Bishop Creek Project, there are four other dams on the Owens River and
its tributaries in Inyo County (USACE, 2021).

Many of the natural channels of tributary streams have been modified for operation of the
river-aqueduct system. Diversion structures were installed in most streams, and the
natural channels of some streams have been straightened. In the Bishop Creek Basin,
much of the tributary streamflow that reaches the valley floor is diverted to canals that
distribute water for agricultural uses, wildlife habitat, or ground water recharge. Excess
water is returned to the canals and eventually to the Owens River (USGS, 1998).

9.2.2. MAJOR LAND AND WATER USES
9.2.2.1. California Water Right Law

The water laws in most Western states follow the doctrine of prior appropriation, while
most Eastern states adhere to the riparian doctrine. The riparian doctrine grew out of
English Common Law. Owners of land on which water abuts or flows through their
property were granted water rights, with such rights subject to “reasonable use”.
Appropriative water rights developed from early mining laws require diverted water to be
used for a beneficial purpose on the land associated with that right.

California utilizes a dual riparian-appropriative system due to seasonal, geographic, and
guantitative differences in precipitation throughout the state. Article X, Section 2 of the
California Constitution requires that all water use, whether the right is riparian or
appropriative in nature, be “reasonable and beneficial’. Additionally, California has two
other types of water rights: reserved (water set aside by the federal government when it
reserves land for public domain), and pueblo rights (a municipal water right based in
Spanish and Mexican law). Riparian rights have a higher priority than appropriative rights.
(California Water Board, 2020).

The 1943 California Water Code established the foundation for the acquisition and
protection of water rights (IC, 2014). The California SWRCB manages and administers
various federal and state water quality programs. Locally, the Lahontan RWQCB is
responsible for oversight in the Owens Valley. The Inyo County General Plan Land Use
Elements contains the provisions related to both land use, public services, and utilities.
Inyo County and LADWP have a cooperative long-term water resources management
agreement (1991) to ensure that there is a reliable water supply for export to Los Angeles,
and for use in Inyo County (IC, 2017).
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9.2.2.2. Owens River Land and Water Uses

The Owens River forms a 2600-square-mile watershed, of which the Bishop Creek is the
largest tributary. The confluence of Bishop Creek and the Owens River is east of Bishop,
California. Ten miles southeast of Big Pine, what remains of the Owens River is diverted
into the Los Angeles Aqueduct, which consists of three source aqueducts from the Owens
River, Haiwee reservoir, and the Mono extension. The Los Angeles Aqueduct was
constructed in 1913 and is managed and maintained by the LADWP. The aqueduct
system delivers water from the Owens River to the city of Los Angeles, California.

Much of the land in the Owens Valley drainage basin is either owned by the United States
government or the LADWP (307,000 acres). A small portion is owned by private citizens
and municipalities. Of the United States government-owned land in the area, the two
agencies that own the land generally located in the mountains and along the edges of the
mountains are the USFS and the BLM (USGS, 1998).

The primary economic activities in the valley are livestock, ranching and tourism.
Approximately 190,000 acres of the valley floor is leased by the LADWP to ranchers for
grazing, and 12,400 acres are leased for pasture for growing alfalfa. Most of the land in
the area is open to the public and is used for hunting, fishing, skiing, and camping (USGS,
1998).

The major historical periods of water use are summarized in Table 9.2-1.

Table 9.2-1. Major Historical Periods of Water Use

Period Characteristics of Water Use

Pre-1913 Prior to the first export of water from the Owens Valley. Installation of canals to
dewater the valley floor and supply water for farming and ranching.

1913 to 1969 Export of surface water from the Owens Valley by diversion of the Owens River and
tributary streams into the Los Angeles Aqueduct. General decrease of farming and
ranching in the valley. Brief periods of pumping to augment local surface-water
supplies.

1970 to 1984 Export of some of the additional surface water. Beginning export of ground water
with the addition of new wells and second aqueduct. Major fish hatcheries switch
supply from surface water to ground water. Decrease in consumptive use of water
by remaining ranches.

1985 to 1988 Continued export of surface and ground water. Design of cooperative water-
management plan between Inyo County and the LADWP. Installation and initial
operation of enhancement and mitigation wells.

9.2.2.3. Bishop Creek Land and Water Uses

On January 1, 1974, SCE had nine claimed Supplement Statements of Water Diversion
and Use rights in Inyo County and six appropriative licensed water rights that began in
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1918 according to eWRIMS. SCE’s water rights are outlined in Section 9.4.6 — Existing
Water Rights.

Land ownership within and adjacent to the Bishop Creek Project boundary is
predominantly composed of federal lands jointly administered by the INF and BLM; a
small portion of INF lands within the Project boundary are managed as a National
Wilderness Area (John Muir Wilderness). The remainder of lands are owned by SCE,
LADWRP or private landowners, much of which is classified as rurally protected lands.
While there is only a small portion of residential lands adjacent to the Bishop Creek
Project boundary, the INF provides many recreation opportunities in the area that attracts
visitors. The Bishop Creek Project boundary includes only lands necessary for Project
O&M and for the conveyance of water throughout the Bishop Creek system.

9.2.2.4. Other Diversion Structures

There are eight dams (Hillside, Sabrina, Longley, Intake No. 2, Intake No. 3, Intake No.
4, Intake No. 5, and Intake No. 6) and four diversions (Green Creek, Birch-McGee
diversion pipe, Birch Creek West and McGee Creek) on Bishop Creek. A description of
each is provided in Section 5.2.3.

9.2.3. CLIMATE

Most of the water supply for the state of California comes from snowmelt in the Sierra
Nevada mountain range; therefore, climate change and how it affects precipitation is of
importance to the region. As the temperatures in the Sierra Nevada increase, snowmelt
increases as does precipitation, resulting in earlier snowmelt which increases the risk of
flooding in the spring and water shortages in the summer (USFS, 2009).

The climate in the Sierra Nevada is largely influenced by the Mediterranean climate that
is similar in the rest of the state of California. The Mediterranean climate is marked by
rainy winters, and dry and warm to hot summers. Between elevation 5000 and 8000 feet,
precipitation is the highest, although the eastern range receives 25 inches or less of
precipitation per year. Summer highs average between 42 °F and 90°F.

With the snowpack being a major source of water and therefore electric power in
California, there were several reservoirs constructed in the canyons of the Sierra Nevada
throughout the twentieth century. Despite this, the Sierra Nevada still casts a large rain
shadow that makes it largely responsible for the state of Nevada being the driest state in
the United States (NOAA, n.d).
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9.3. GEOLOGY AND SoOILS

This section describes geology and soil resources that have the potential to occur in the
Bishop Creek Project area. The discussion presented here is intended to provide
background for evaluating potential issues as summarized in the TSP and FERC’s SD1
(Table 9.1-1) relating to the Proposed Action; and how the completed studies inform the
understanding of the Bishop Creek Project effects. For purposes of this document, the
Project area is defined as the FERC Project boundary.

The Project is located in the Cascade-Sierra Physiographic Province (Figure 9.3-1). The
area is characterized by large topographic relief with relative elevations ranging from over
13,000-feet above msl to slightly over 4,00- feet above msl at Plant No. 6. Most of the
underlying bedrock is composed of Mesozoic granitic type rock that has been subjected
to mechanical weathering by water and ice but is largely unaffected by chemical
alteration. Mechanical weathering and volcanic events have resulted in a limited variety
of surficial deposits. The general lithology of the Project area is described in Figure 9.3-2.
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9.3.1. BEDROCK GEOLOGY AND PHYSIOGRAPHY

The oldest exposed rocks in the area are metamorphosed remnants of miogeosynclinal
sediments. These sediments, typically sandstones, siltstones, shales and carbonates,
were deposited along a shallow marine shelf which extended over much of the western
United States during the Paleozoic. Beginning in the Mesozoic, a period of volcanism
occurred over marine sedimentation. This volcanism is indicated by thick volcanic
deposits overlying the older sequence. Although these later rocks are not preserved in
the upper Bishop Creek drainage, the event is important to the area’s geology. Regional
deformation likely occurred contemporaneously with the volcanism, and the Paleozoic
rocks were folded, faulted and further metamorphosed through this process (ESE, 1974).

By the Early Cretaceous, regional deformation had ceased and the Sierra Nevada
batholith was developing. The batholith itself is composed of several discrete intrusive
episodes, which are either in sharp contact with one another or are separated by remnant
metamorphic rocks. In general, the older intrusive bodies are dark, mostly mafic rocks
classified as gabbro, diorite or quartz diorite. Succeeding younger plutons were emplaced
ranging in composition from granodiorite, through quartz monzonite to alaskite (ESE,
1974).

The batholith was mostly established by forcible intrusion, in which older rocks were
displaced by and sometimes incorporated into the intruding body. After emplacement of
the batholith, metalliferous solutions that were expelled by the cooling plutons reacted
with the surrounding metamorphic rocks to form contact ore bodies (ESE, 1974).

By the late Cretaceous and extending into mid-Tertiary period, a broad upwarp occurred.
This process tilted the Sierra Nevada batholith to the west, forming a low relief
topographic arch over the present-day Owens Valley. Subsequent block faulting raised
the Sierra Valley escarpment throughout the Pleistocene and into recent times. Volcanism
associated with this structural change is evidenced by cinder cones, remnant lava flows,
and volcanic necks throughout the region. The area’s topography was further modified by
a series of glacial events, during which time vast ice fields extended from the ridge crest
down through the major canyons, leaving U-shaped canyons, moraines, and other classic
glacial erosional features. The most recent moraines are still identifiable, suggesting that
Holocene erosion has been a minor factor since the last glaciation (ESE, 1974).

Remnant metasedimentary rocks make up one of the more conspicuous geological
features of the Project area. Specifically, these rocks make up the largest mass is the
Bishop Creek pendant, located east of the Middle Fork of Bishop Creek. This roof pendant
is trapped between two intrusive bodies of different ages. This feature is most evident in
the thin septum that extends across the Middle Fork and alongside North Lake. Another
thin unit, extending southeast from a younger metasedimentary sequence on Mount
Humphreys, crosses over into the Bishop Creek Project area at Mount Emerson and thins
at the North Fork of Bishop Creek (ESE, 1974).

An older unit consists of the siliceous calcic hornfels, as well as marble of the Middle Fork
septum and bleached marble of Mount Emerson. These rocks were derived from a wide
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array of carbonate-rich sediments. The Middle Fork hornfels are commonly light to
yellowish grey, and very hard. Mineral content generally consists of a fine-grained quartz
groundmass enclosing larger calcic-silicate minerals such as diopside or tremolite. The
unit grades to marble in the lower Middle Fork section and is predominantly marble on
Mount Emerson (ESE, 1974). The marbles are generally light to medium grey, bleached
white near igneous contacts. Mineral content is mostly calcite, with the more impure rocks
containing quartz and various calcic-silicates. Near magmatic contacts are zones
consisting mainly of garnet, pyroxene, or epidote, which, when scheelite is present locally,
have created in some instances historically commercial tungsten ore deposits (ESE,
1974).

A younger unit consists of coarse-grained micaceous quartzite grading to finer grained
pelitic hornfels. This unit is easily identified due to the characteristic red-brown iron oxide
staining of both rock masses. Derivation of such rocks was from aluminum rich shales
and siltstones. Mineral contents vary, but a typical hornfel would contain feldspar and
biotite, increasing in quartz content to a quartzite. Accessory minerals of both units are
commonly apatite, magnetite, pyrite and sphene (ESE, 1974).

The predominant igneous rock of the area is the Lamarck granodiorite. This rock was
forcibly emplaced approximately 100 million years ago. Tungsten Hills quartz monzonite
was later intruded alongside the granodiorite, usually separated by remnant metamorphic
rocks or mixed granitic zones. This composite batholith accounts for most of the exposed
bedrock in the Project area (ESE, 1974).

The older hornblende gabbro and quartz diorite rocks, though mapped as one unit,
probably represent remnants of different plutons. Hornblende gabbro is generally a
medium grained, dark rock consisting of calcic plagioclase as the principal feldspar,
hornblende as the principle mafic mineral, and a small percentage of quartz. Quartz
diorite is a lighter rock, with slightly more sodic plagioclase, roughly equal amounts of
biotite and hornblende, and some quartz. These rocks are apparent throughout the
Project area as dark blotches enclosed by the younger, lighter intrusive rock (ESE, 1974).

The Lamarck granodiorite is most visible around Lake Sabrina as a light grey, commonly
foliated, massive rock. Generally, it is medium grained, consisting of sodium rich
plagioclase, approximately equal amounts of potassium feldspar and quartz, and evenly
distributed hornblende and biotite (ESE, 1974).

The Tungsten Hills quartz monzonite has been altered to an albite facies over much of
the Project area, visible as a light brown-orange rock. This alteration occurred adjacent
to the metamorphic rock. The rock ranges in composition from nearly equal amounts of
guartz and feldspars to a predominance of sodic plagioclase. Mafic rocks comprise very
little of the total composition. The albitized facies grades away from the contact into a
guartz monzonite. This rock is typically medium grained, consisting of roughly equal
amounts of quartz, potassium feldspar and sodic plagioclase, with some biotite (ESE,
1974).
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Broad upwarping during the late Cenozoic is locally responsible for much of the present
topography. The Project area is located on the northern flank of the Coyote warp. This
region was once eroded to grade. Increased uplift renewed deep dissection by streams
such as Bishop Creek. It was during this period that Pleistocene glaciation reached its
peak, and the valleys of the North Fork, Middle Fork, and South Fork were carved. This
glacial activity resulted in extensive deposits of glacial till piled up along Bishop Creek,
especially along the lower reaches downstream of Plant No. 4. Although mapped as one
unit, these tills represent at least four advances, with each moraine stacked against the
preceding one. Isolated patches of olivine basalt around North Lake and basalt boulders
in older till testify to the fact that volcanism was at least contemporaneous with early uplift
(ESE, 1974).

The Sierra Nevada frontal fault zone forms the eastern escarpment of the Sierra Nevada,
extending approximately 373 miles from north of the Garlock fault (located at the southern
end of the Sierra Nevada) to the Cascade Range (in Oregon), and juxtaposes extensive
Quaternary alluvial fan, glacial, and rockslide deposits in the hanging wall upon bedrock
in the footwall. The character of the eastern escarpment of the Sierra Nevada frontal fault
zone varies, from wide zones of echelon escarpments to narrow zones characterized by
a single escarpment. South of Bishop, the eastern margin of the Sierra Nevada is defined
by a continuous north northwest-striking escarpment (Le et al., 2007).

The Owens Valley Fault, one of the nearest (varies from 3 to 14 miles) active faults to the
Project area, has generated earthquakes of a magnitude of 8.0 and greater. The fault
passes through Lone Pine near the eastern base of the Alabama Hills and follows the
floor of the Owens Valley northward to the Poverty Hills, where it steps 1.8 miles to the
west and continues northward across Crater Mountain and through the Bishop area (Le
et al., 2007).

The Round Valley fault, a high-angle, down-to-east normal fault along the prominent
eastern front of central Sierra Nevada is in one of the most seismically active regions
along the eastern front of the Sierra Nevada. A moderate earthquake (magnitude 5.8)
occurred approximately 15 miles north of the Project area on November 23, 1984 along
a portion of this fault (Priestley et al., 1988).

A regional system of jointing in the granitic rocks forms an important aspect of the area’s
hydrology. These joints are in conjugate sets, striking northwest and northeast, and
dipping steeply. The joints cross intrusive contacts uninterrupted, indicating that the
formation of the joints came after emplacement of the batholith. Both surface and
subsurface water movement is strongly influenced by this system. Notable examples of
water movement include the northeast trending chasm through which Loch Leven
empties, and the well-developed joints northeast of North Lake (ESE, 1974).

9.3.2. GLACIAL FEATURES

As previously noted, the last major erosion activity that occurred in the area was due to
glacial impacts. In most places, the divide is a "knife-edged" ridge, passable on foot in
only a few places. The upper slopes are largely comprised of steep-walled glacial cirques
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that are mantled with talus. Moraines fringe the lower sides of the cirque basins and
extend downward to altitudes as low as 5200 feet in the larger canyons (ESE, 1974).

The most complete representation of glacial deposits in the Project area is located along
Bishop Creek. The degree of dissection and the throws along the faults suggest that
glacial deposits are younger to the southeast. Each successive glacier was southeast of
its predecessor, and all the morainal ridges on the northwest side of Bishop Creek are
lateral moraines that were deposited along the northwest sides of these glaciers
(Bateman, 1965).

9.3.3. MINERAL FEATURES

The contact metasomatic, scheelite bearing tungsten deposits contain the principal ores
of the Bishop district. At the end of 1953, Bateman (1965) reported that the mines in the
Bishop district, which include Bishop Creek, produced approximately 1.3 million short-ton
units of tungsten trioxide (WO3). While most of these deposits are located outside the
Bishop Creek watershed, the south fork of Bishop Creek contains many metamorphic
inclusions and are the only ones in which notable amounts of scheelite-bearing tactite
has been found.

The Schober mine was located on the east side of the South Fork of Bishop Creek. The
deposit was discovered in late 1940 and placed in operation from 1942 to 1943. In 1943,
the ore body was exhausted and, after exploration failed to reveal additional ore, the mine
was closed. In addition, several prospects were noted in the Coyote Creek drainage and
the South Fork.

Gold was mined from the Cardinal Mine, located approximately 1 mile south of Lake
Sabrina at an elevation of 8,700.0 feet. The mine was operated from 1911 to 1922 and
1934 to 1938. The amount of gold, silver and copper mined was not reported. The mine
opening collapsed, and no activity has occurred since 1938 (Bateman, 1965).

9.3.4. SoiLs

The INF, where most of the Bishop Creek Project is located, contains areas of shallow
soils. Shallow soils are defined as soils less than 20-inches-deep (USDA, 2013) and are
sensitive because they are susceptible to erosion. These soils are generally weakly
developed, with relatively little organic matter, and therefore have low nutrient levels. Any
soil displacement or loss can affect their productivity. When soil is shallow, runoff can
infiltrate to the bedrock layer and run along that layer, carrying the overlying shallow soil
with it. These soils are most common in steeper areas, high elevation areas, and areas
of recent geologic deposition, such as volcanic deposits. Forest coverage illustrates that
shallow soils are most common in rocky areas of the forest, and throughout the White
and Inyo Mountains (USDA, 2013).

Most soils in the Bishop Creek Project area are characterized by multiple types with
varying characteristics. Table 9.3-1 and Table 9.3-2 present summaries of the physical
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characteristics of the typical soils underlying the Bishop Creek Project area. Appendix C
(Volume II) presents the various mapped soil units in the Bishop Creek Project area.

Most soils underlying the Bishop Creek Project area are comprised of sand, as indicated
by the majority of the soil containing greater than 80 percent sand by weight. Silt size
particles generally comprise between 10 percent and 20 percent of the soil by weight and
clay size particles generally consist of less than 9 percent of the soil by weight. Most
Project area soils have approximately 20 to 40 percent of their volume as rock fragments
between 0.07 inches and 9.8 inches in size. In some instances, rock fragments exceeding
23 inches in size have been documented in the soil, particularly in the Goodale complex.

The USFS (a division of the U.S. Department of Agriculture [USDA]) (USFS, 1995b)
divided the soil types that occur in the general area of the Project into various regimes.
Of the four regimes identified for the INF, three were located beneath or immediately
adjacent to the Project facilities. Those three soil regimes are described below.
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Table 9.3-1. Soil Types and Characteristics Beneath and Adjacent to the Project Facilities

Map Available Permeability Max. Erosion Erosion
Symbol Name Slope (%) | Water Cap. : ' Factor (K) | Soil Productivity
. (in/hr) Hazard
(@ (inches) (b)
105 Typic Cryorthents 0-35 |NR (c) Mod. (d) High Mod.-High 0.24 NR
(NR)

107 Typic Cryorthents 50-85 INR Mod. High (NR) |Very High 0.24 NR

111 Typic Cryorthents-Typic Cryochrepts- 0-45 NR Mod. High-High |Mod.-High 0.24-0.37 NR
Rock Outcrop Complex (NR)

117 Rock Outcrop - Rubbleland Complex 20-60 |NA (e) NA NA NA [NA

125 Bairs-Kilburn Family 8-30 |Moderate Rapid (6-20) Mod.-High 0.10 NR

129 Berent-Glenbrook-NanamkinFamilies 30-50 |NR Rapid (6-20) NR 0.15 NR

147 Rock Outcrop — Typic Cryorthents 0-45 NR Mod. High (NR) |Mod.-High 0.24 NR
Complex

148 Rock Outcrop-Typic Cryorthents 40-85 |NR Mod. High (NR) [Very High NR |NR
Complex

152 Cartago Gravelly Loamy Coarse Land 5-30 NR NR NR 0.15 NR

154 Cartago Gravelly Loamy Sand 0-2 NR NR NR 0.24 INR

170 Conway-Conway Cobbly-Chesaw 0-15 [Low-Mod. Mod. Rapid (NR) [Slight 0.15 |Low-Mod.
Family

196 Goodale Loamy Coarse Sand 5-15 |Very Low Rapid (NR) Slight 0.15 NR

199 Goodale-Cartago Complex 2-5 MNery Low Rapid (NR) Slight 0.02-0.15 NR

200 Goodale-Cartago Complex 5-15 |Very Low Rapid (NR) Slight 0.10-0.15 NR

201 Goodale-Cartago Complex 2-5 MNery Low Rapid (NR) Slight 0.02-0.15 NR

222 Inyo Sand 9-15 |Very Low Rapid (NR) Moderate 0.17 NR

226 Kilburn Family-Watterson Association 4-15 |Very Low Mod. Rapid (NR) Moderate 0.05-0.15 NR

227 Kilburn Family-Watterson Wet 4-30 [Very Lowto |Mod. Rapid (NR) Moderate 0.05-0.15 NR
Association Low

231/.232 |Lithic Torriorthents-Lithic Haplargids- 30-75 |ery Low Rapid (NR) Severe to Very 0.10-0.24 NR
Rock Outcrop Complex Severe

244 Lubkin-Tinemaha Complex, 5-15 |Very Lowto |Mod. Rapid (NR) [Moderate 0.10-0.15 NR

Low
247 Lucerne Gravelly Loamy Sand 2-5 |Low Mod. Rapid (NR) Moderate 0.10-0.15 NR
313 Wrango - Atter Families 60-90 |Very Low Rapid (6-20) High to VeryHigh | 0.10-0.15 |Low-Mod.
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Map Available Permeability Max. Erosion Erosion
Symbol Name Slope (%) | Water Cap. : : Factor (K) | Soil Productivity
; (in/hr) Hazard
@ (inches) (b)
320 \Waterman - Sur Families 30-60 |ery Low Rapid (6-20) Mod. to High 0.05-0.10 ery Low
330 \Wrango Family 30-60 |ery Low Rapid (6-20) Mod. to High 0.15-0.22 |Low-Mod.
340 Ulymeyer-Rovana Complex 5-15 |Very Low Rapid (NR) Slight 0.10-0.15 NR
347 Nanamkin Family 15-60 ery Low Rapid (6-20) Low-High 0.05 |Low
355 Kilburn - Nanamkin Families 5-15 |Low Mod. Rapid (2-6) |[Low 0.15 |Low-Mod.
359 Rock outcrop - Powment Family 30-60 |ery Low Rapid (6-20) Mod.-High 0.10 |Low
361 \Wrango - Berent Families 2-30 |Very Low Rapid (6-20) Low-Mod. 0.15 |Low
364 Preston Family, Rock Qutcrop 30-60 |[Low Rapid (6-20) Mod.-High 0.22 |Low-Mod.
366 Stecum Family 2-30 |Very Low Rapid (6-20) Low-Mod. 0.10 |Low
367 Stecum Family 30-60 |ery Low Rapid (6-20) Mod.-High 0.10 |Low
368 Bearskin - Mascamp Families 15-30 ery Low Mod. Rapid (2-6) |[Low-Mod. 0.17 |Low-Mod.
369 Xeric Haplodurids 2-9 Mery Low Rapid (NR) Slight 0.15 NR
370 Xerofluvents 0-5 |Lowto Mod. |Mod. Slow (NR) Slight 0.05-0.17 NR
402 Bairs Family 15-50 |Low Mod. (0.6-2) Low-High 0.10 [Low-Mod.
406 Artray - Chesaw Families 0-5 |[Moderate Mod. (0.6-2) Low 0.24 |Mod.-High
413 \Wrango - Pizona Families 5-30 |Very Low Rapid (6-20) Low-Mod. 0.15 [Low-Mod.
Source: USDA, 2013
Notes:
a — See Soil Unit Maps in Appendix C (Volume II)
b — Does not apply to rock outcrops
¢ — NR=Not reported
d — Mod=Moderate
e — NA=Not Applicable
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Table 9.3-2. Particle Size Distribution and Rock Fragment Percentage for Various Soil Types in the Project Area

Particle Size (%) by Weight 2P Fragments >2MM (% by Volume of Total Soil)
May -
S mlFJ)oI Name Slope (%) Sand Silt

y pe (o >0.05MM | >0.002MM Clay Total Fragments| Fragments |Fragments | Fragments

(@) <oMM | <0.05 MM |<0.002 MM|Fragments | 2-74 MM | 75-249 MM [250-599 MM| >=600 MM

105 [Typic Cryorthents 0-35 65 29 6 44 30 12 0 2

107 [Typic Cryorthents 50-85 -(¢) - - - - - - -
Typic Cryorthents-
Typic i i i i i i i i i

11 Cryochrepts-Rock 0-45
Outcrop Complex
Rock Outcrop -

117 |Rubbleland 20-60 - - - - - - - -
Complex

125 [Bairs-Kilburn 8-30 84 8 8 26 19 7 0 0
Family

129 [BerentGlenbrook- 44 55 79 17 4 22 22 0 0 0
NanamkinFamilies
Rock Outcrop —

147 [Typic Cryorthents 0-45 - - - - - - - -
Complex
Rock Outcrop-

148 [Typic Cryorthents 40-85 - - - - - - - -
Complex
Cartago Gravelly

152 |Loamy Coarse 5-30 83 11 7 31 24 5 0 2
Land

154 [Cartago Gravelly 0-2 79 16 5 30 28 2 0 i
Loamy Sand
Conway-Conway

170 |Cobbly-Chesaw 0-15 68 20 13 8 8 0 0 0
Family

196 [00dale Loamy 5-15 82 11 8 41 17 12 0 12
Coarse Sand

199 [Go0dale-Cartago 2-5 84 9 8 40 36 2 0 2
Complex
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Particle Size (%) by Weight 2°

Fragments >2MM (% by Volume of Total Soil)

Map -
Sand Silt
Symbol Name Slope (%0) | _oo5mM | >0.002mm | Clay Total  |Fragments| Fragments |Fragments | Fragments
(@) <OMM | <0.05 MM |<0.002 MM| Fragments | 2-74 MM | 75-249 MM [250-599 MM| >=600 MM
200 [Bocdale-Cartago 5.15 82 11 8 41 17 12 0 12
Complex
p01 [G00dale-Cartago 2.5 84 9 40 36 2 2
Complex
222 |Inyo Sand 9-15 79 17 4 19 15 2 0 2
Kilburn Family-
226 |Watterson 4-15 84 9 8 45 27 5 0 13
Association
Kilburn Family-
227 |Watterson Wet 4-30 84 9 8 45 27 5 0 13
Association
Lithic
Torriorthents-
231, 232 Lithic Haplargids- 30-75 85 9 6 30 28 2 0 0
Rock Outcrop
Complex
244 |-Ubkin-Tinemaha | g 84 9 8 32 22 5 0 5
Complex,
pa7 |-ucerne Gravelly 2.5 85 9 6 30 28 2 0 0
Loamy Sand
313 |Vrango - Atter 60-90 80 18 2 15 10 5 0 0
Families
320 [Vaterman - Sur 30-60 79 17 5 20 15 0 3 2
Families
330 |Wrango Family 30-60 18 18 2 15 10 5 0 0
340 [Wlymeyer-Rovana 5-15 83 11 7 29 21 5 0 3
Complex
347 |Nanamkin Family 15-60 79 17 4 42 26 6 5 5
Kilburn -
355 |Nanamkin 5-15 66 29 5 34 14 19 1 0
Families
359 |RoCk outcrop - 30-60 97 2 2 44 42 2 0 0
Powment Family
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Particle Size (%) by Weight 2°

Fragments >2MM (% by Volume of Total Soil)

Map -
Sand Silt
Symbol Name Slope (%0) | _oo5mM | >0.002mm | Clay Total  |Fragments| Fragments |Fragments | Fragments
(@) <oMM | <0.05 MM |<0.002 MM|Fragments | 2-74 MM | 75-249 MM [250-599 MM| >=600 MM
361 gﬁﬂ?eos' Berent 2-30 80 18 2 15 10 5 0 0
364 Egecsk“g‘uffr?gy' 30-60 80 17 3 25 10 10 5 0
366 |Stecum Family 2-30 79 17 4 39 9 30 0 0
367 |Stecum Family 30-60 79 17 4 39 9 30 0 0
3eg [pearskin- 15-30 80 17 3 25 25 0 0 0
Mascamp Families
369 [Xeric Haplodurids 2-9 82 10 8 22 22 0 0 0
370 [Xerofluvents 0-5 67 20 13 31 27 2 0 2
402 |Bairs Family 15-50 82 11 7 24 20 1 2 1
406 ﬁ;t;f‘iﬁe'fhesa"" 0-5 68 23 9 15 15 0 0 0
413 [Wrango - Pizona 5-30 80 18 2 15 10 5 0 0

Families

Source: USDA, 2013

Notes:

a - Particle sizes are for the uppermost soil horizon.
b -Total percentage may not equal 100 percent due to clay values being an average for multiple samples. ¢ - The "-" indicates data not available or
not reported.
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9.3.4.1. Mesic Soil Temperature Regime Soils

In the Mesic soil temperature regime, the mean annual soil temperature is 47°F to 59°F.
The soils in this group are widely distributed throughout the survey area. The soils in this
group are found in material that weathered from granitic, basalt, metamorphic rocks,
pumice and tuff. The elevation ranges from 4300.0 feet to 9600.0 feet. The soils are found
on mountainsides, hillsides, valley bottoms, lake terraces, fan terraces, moraines, ridges
and colluvial slopes; slopes range from 0 percent to 90 percent. Annual precipitation
ranges from 4 inches to 30 inches. The soils in this group are shallow to very deep and
are well to excessively drained.

WRANGO-BERENT-WATERMAN FAMILIES—ROCK OUTCROP

The soils in this map unit formed in material that weathered from granitic rock. These soils
are found on mountainsides, hillsides, lake terraces, moraines, ridges and colluvial slopes
of slopes of 0 to 90 percent.

9.3.4.2. Frigid Soil Temperature Regime Soils

The soils in this group formed in material that weathered from granitic, basalt,
metamorphic rocks, pumice, ash and tuff. They occur at elevation ranges from 5,000.0
feet to 13,000.0 feet that produce frigid soil temperatures with an annual mean soil
temperature of 32°F to 47°F. The soils are found on mountainsides, hillsides, basalt flows,
mountain toes, moraines, hilltops, ridges and colluvial slopes. Slopes range from 0
percent to 90 percent. Annual precipitation ranges from 8 inches to 45 inches. The soils
in this group are shallow to very deep and are well drained to excessively drained.

ROCK OUTCROP-LITHIC CRYORTHENTS-CORBETT-NANAMKIN FAMILIES

The soils in this map unit were in material that weathered from mixed granitic, rhyolitic
and andesitic rocks. These soils are found on mountainsides, ridges and colluvial slopes,
with slope gradients in the range of O percent to 90 percent.

NEUSKE-BEARSKIN-HAYPRESS FAMILIES

The soils in this map unit were formed in material that weathered from granitic, basalt,
metasedimentary and mixed rock. These soils are found on hillsides, basalt flows,
mountain toes and mountainsides, on slopes of 0 percent to 90 percent.

9.3.4.3. Cryic Soil Temperature Regime Soils

In the cryic soil temperature regime, the mean annual soil temperature is 32 to 47°F. The
mean annual summer soil temperature is lower than 47°F if a thin layer is present, and
the soil is not saturated during some portion of the summer and 59°F if a thin layer is not
present. Conversely, if the soil is saturated for a portion of the summer, then the soil
temperature must be lower than 43°F if a thin layer is present and 55°F if it is not present.
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The soils in this group were formed in material that weathered from granitic, basalt,
metamorphic rocks, pumice, rhyolite, obsidian and ash. The elevation ranges from 7400.0
feet to 13,400.0 feet. These soils are found on mountainsides, hillsides, mountaintops,
hilltops, terraces, and mountain basin; slopes range from 0 percent to 70 percent. Annual
precipitation ranges from 12 inches to 45 inches.

STECUM-LABSHAFT FAMILIES

The soils in this map unit were formed in material that weathered from granitic,
metavolcanic, metasedimentary and mixed rocks. These soils are found on
mountainsides, mountain tops, moraines and terraces of slopes of 0 percent to 70
percent.

9.3.5. RESERVOIR SHORELINE AND STREAMBANK CONDITIONS

Reservoirs at the Project have surface areas spanning from 0.6 acres (Intake No. 3 dam)
to 184 acres (Lake Sabrina) at elevations ranging from 4,500.0 feet to 10,700.0-feet
above msl. This variation in elevation introduces a large range of climatic regimes and
ecosystems across the Project. Generally, the shorelines of the reservoirs and
streambanks are moderately vegetated (Photo 9.3-1), and previous riparian vegetation
monitoring surveys have noted that the riparian vegetation was increasing in density or
remaining the same along Bishop Creek, as compared to the baseline condition from the
early 1990s, prior to the current in-stream flow requirements (Read, 2015; 2020).

V & l. L:,:.:\:g,._ -' + " i >
Photo 9.3-1. Shoreline along Project Reservoirs and Streams

Vegetative cover is generally highest in locations with adequate soil development and
hydrology (near Project streams and reservoirs), while areas with inadequate hydrology
(areas away from reservoirs and streams) and areas that are closely underlain by
bedrock, boulders or cobble have lower vegetative cover. There are very few locations
with vertical banks along the reservoirs or stream banks, aside from localized stream bank
erosion that results in vertical, or nearly vertical, banks. Monitoring during recent years
has not documented significant changes to channel geomorphology (Read, 2015; 2020).
The presence and transport of large woody material (LWM), defined as dead/down wood
over 3-inches in diameter and over 4-feet-long, was assessed as part of the Sediment &
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Geomorphology Study (AQ 6; Kleinschmidt, 2022). Based on conversations with SCE
staff and field observations at the six sites in the Project reaches of Bishop Creek, there
is not a substantial LWM load in Bishop Creek bypass reaches. There are incidents of
higher LWM in the system, such as after long drought periods followed by high flows,
after blow-out of beaver dams, and also with contributions from unregulated tributaries
(such as Coyote Creek). Most of the LWM is understood to pass through intake
impoundments (over the spillway), with minimal accumulation in the impoundment
sediment or on the intake trash racks. Further, the increase in riparian vegetation help
stabilize the stream banks, further reducing bank erosion, which can result in increased
LWM inputs to the channel.

Most of the reservoirs have moderately sloping banks and consist of colluvium deposited
along the shoreline, alluvium transported into the reservoir by fluvial processes, or
bedrock outcroppings. Stream bed substrate is dominated by boulders and cobble from
glacial deposition, as well as alluvium (gravel and cobbles) transported by periodic high
flows. There is a general armoring of the stream bed with glacially deposited stones. An
analysis of stream bed substrate was performed in 1990 by Simon, Li & Associates to
characterize substrate size from the junction of the Middle and South forks of Bishop
Creek down to the downstream end of the Project. This study found that the channel
substrate generally consisted of cobble or boulder-dominated substrates, with limited
gravel substrates (although there was still gravel in the cobble and boulder-dominated
substrates reaches). Additionally, this study indicated that the stream course
development was controlled by bedrock and large boulders which limit streamflow to a
relatively narrow channel, as these larger particles are not able to be transported by the
current flow regime (SLA, 1990). The AQ 6 Final Technical Report (FTR; Volume Il of
this FLA) found similar substrates in the five study sites re-evaluated in 2019, including
channels dominated by cobble and boulder substrate. Soils in the region typically have
particles ranging from boulder to clay, with most of the soll falling into the sand size class.
Classification of the Project streams at the riparian vegetation monitoring sites resulted in
classifications of B2a, B3a, and A3/A2 under the Rosgen geomorphology classification
system (Rosgen, 1996).

INTAKE IMPOUNDMENT SEDIMENT AND CHANNEL SUBSTRATE EVALUATION

A comparison of the sediment found in the intake impoundments (as sampled from
previously dredged sediment from Intakes No. 2, 4, 5 and 6, as well as the LADWP
impoundment directly downstream of Plant No. 6) was compared to the average substrate
particle size at Riparian Monitoring Sites 3, 4, 5, and 6, as well as a new Site 7. This
comparison shows that the intake impoundment sediment (Figure 9.3-3) is substantially
finer than the substrate of Bishop Creek at the study sites (Figure 9.3-4; Kleinschmidt,
2022). Therefore, the finer sediment in the intake impoundments (Dso less than 6
millimeter [mm]) is understood to move through the free-flowing reaches of Bishop Creek,
while the bed substrate (139 mm less than Dso less than 600 mm) is relatively stable and
not as easily mobilized in the studied Project reaches.
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SUBSTRATE MOBILITY EVALUATION

A Substrate Mobility Evaluation Study was completed during 2020 and 2021 to
characterize the particle size distribution of sediments that are mobilized at or near
bankfull flow conditions (Kleinschmidt, 2022), with the results summarized here. Passive
Integrated Transponder (PIT) tagged rocks (“tracer rocks”) were deployed to inform
sediment transport dynamics at two sites on Bishop Creek that correspond to the Riparian
Monitoring sites established in the 1990s (Figure 9.3-5). Tracer rock sizes bracketed the
average range of particle size (32 to 350 mm) associated with these sites, based on
previous assessments (SWS, 2022). The tracer rocks were deployed along cross
sections, and at other representative geomorphic units between the cross sections, at
each study site. Field measurements taken during the study included cross section
surveys, longitudinal profile surveys of the channel bed and water surface, surface
measurements of bed particle size distribution, deployment and recovery of tracer rocks,
and photo documentation.

Pebble counts were conducted in 2020 and 2021 at Site 6 and in 2020 at Site 4. Site 4
was omitted in 2021 from pebble counts due to minimal tracer rock mobility. Tracer rock
deployments were conducted at Sites 4 and 6 between August 2 and August 6, 2020.
Tracer rock recovery efforts 1 and 2 were conducted on May 26 and July 20, 2021. Size
classes and quantities of tracer rocks are described in Table 9.3-1. A total of 116 tracer
rocks were deployed at Site 4, and 67 tracer rocks were deployed at Site 6. Pulse flows
of 60 to 70 cfs and 120 cfs were released before each of the May and July recovery
efforts, respectively.

SITE 4 RESULTS

Longitudinal profiles at Site 4 were approximately 550-feet-long during sampling events
in 2020 and 2021. The average slope of the reach was calculated at 0.04 ft/ft (4 percent)
during both years. No significant changes were apparent between the 2019 and 2020
longitudinal profiles. The cross-section geometry was similar between the two monitoring
years, as was found when recent cross sections were compared to riparian monitoring
effort cross sections surveys since 1990. The bed at all three cross sections
predominantly consist of cobbles, with gravel comprising less than 37 percent and
boulders comprising less than 21 percent of the grain size distribution at each cross
section. A summary of the pebble count data is provided in Table 9.3-4.
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BISHOP CREEK SUBSTRATE MOBILITY EVALUATION
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All 116 (100 percent) of the tracer rocks deployed on August 2, 2020, were recovered on
May 26, 2021 after a pulse flow of approximately 70 cfs for a period of approximately 1
hour. Tracer rock displacement calculations between the deployment and first recovery
effort confirmed that 114 (98 percent) of the recovered tracer rocks at Site 4 had not
mobilized. The remaining 2 percent of tracers showed negligible transport distances, with
a maximum displacement of 1.75 feet, indicating that short peak flows of 70 cfs do not
substantially mobilize particles larger than 32 mm.

A pulse flow of approximately 120 cfs was released to the study reach shortly after the
first recovery effort to determine what size particles would mobilize during a higher flow.
One hundred and fifteen (98 percent) of the deployed tracer rocks were recovered during
the second recovery effort on July 21, 2021. A 24-hour pulse flow of approximately 120
cfs resulted in mobilization of 12 tracers (11 percent of all tracer rocks at the site) and 17
percent of tracers with diameters less than 60 mm. Ninety-three percent of tracers with
diameters greater than 60 mm showed no mobilization. The largest mobilized particle had
a diameter 170 mm, although it was only transported 1.5 feet, so it may be due more to
the method of placement than reasonably anticipated natural substrate transport. Tracer
movement by particle size is summarized in Figure 9.3-6, but this indicates that particles
in the 32 to 60 mm size classes begin to mobilize more frequently at flows of 120 cfs, but
most (more than 80 percent) of the tracers less than 60 mm remained in place.

SITE 6 RESULTS

Longitudinal profiles at Site 6 were approximately 420-feet-long during sampling events
in 2020 and 2021. The average slope of the reach was calculated at 0.02 ft/ft (2 percent)
during both years. Cross section profiles were also similar across years as was found
when recent cross sections were compared to riparian monitoring effort cross sections
surveys since 1990. The stream beds at all three cross sections primarily consist of
cobbles and gravel, with boulders comprising less than 21 percent of the pebble counts
at each cross section during 2020 and 2021.

The 36 (54 percent of all tracers deployed) tracers that were recovered in the stream
channel were undisturbed and showed no movement from their initial placement locations
(31 tracers were disturbed by non-fluvial processes and were not included in these results
but were present for the higher flow) after a 24-hour flow of approximately 60 cfs. Non-
fluvial disturbance was determined by observations of lateral and upstream movement of
tracer rocks, presumably from anglers or other recreating individuals. This necessitated
resetting approximately half of the tracers at Site 6 in May 2021, which resulted in shorter
residence times for approximately half of the tracers at Site 6 prior to the second, larger
pulse flow. Sixty (90 percent) of the deployed tracer rocks at Site 6 were recovered during
the second recovery effort on July 21, 2021. The pulse flow resulted in mobilization of 40
percent (n = 24) of all recovered tracer rocks and 84 percent (n = 16) of tracers less than
60 mm. Eighty percent (n = 34) of tracers greater than 60 mm showed no mobilization.
The largest mobilized particle was 197 mm and was transported 4.5 feet. This was the
only mobile particle larger than the highest predicted critical Dso at the site and may have
been due to the shorter period of time for the tracer to settle into the surrounding substrate
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prior to the high flow. Tracer movement by particle size is summarized in Figure 9.3-6
and Figure 9.3-7.

Figure 9.3-7Since no tracers were mobilized at flows of 60 cfs, it was concluded that flows
of this magnitude will not typically mobilize substrate particles larger than 32 mm in this
reach of Bishop Creek, but at flows of 120 cfs, the majority (84 percent) of particles
smaller than 60 mm mobilize at least 1-foot-downstream (however this is also with
minimal settling time for the tracers prior to the high flow event).

This substrate mobility study, when combined with the analysis of intake impoundment
sediment and channel substrate sizes implies that for higher (e.g., bankfull) flows most of
the sand and small gravel size particles flush downstream into the next impoundment,
while coarse gravel, cobble and boulders generally remain stable and in place in the
stream channel. The establishment of vegetation along the stream banks helps to limit
the bank erosion and subsequent sediment inputs, thus reducing the overall sediment
load in Bishop Creek.

Table 9.3-3. Tracer Rock Size Classes and Quantities by Site

Size Class B-axis Range (mm) Site! Quantity

4 18
A 32-45

6 12

4 18
B 45-64

6 12

4 22
C 64-90

6 11

4 19
D 90-128

6 12

4 19
E 128-180

6 12

4 14
F 180-256

6

4
G 256-350

6

4 116

Total
6 67

1Sites 4.1 and 4.2 were treated as a single site (Site 4) for the tracer rock study because the sites are
contiguous and tracer rocks were deployed between the two sites as well as at the cross sections.

Copyright 2022 by Southern California Edison Company June 2022
112



Bishop Creek

Exhibit E — Environmental Analysis

FERC Project No. 1394
Final License Application

Table 9.3-4. Summary of Pebble Count Data From 2020 for Site 4

Cross Section Year: D16 (mm) D50 (mm) D84 (mm)
(XS) ID

4.9 2020 25 78 239

4.7 2020 3 91 323

4.2 2020 43 117 226

pebble counts were not conducted at Site 4 in 2021 due to limited tracer mobility after flushing flows

Table 9.3-5. Summary of Pebble Count Data From 2020 and 2021 for Site 6

Cross Section 6.8 6.6 6.5
Year 2020 2021 2020 2021 2020 2021
D16 (mm) 17 18 23 60 4 23
D50 (mm) 76 74 69 130 58 137
D84 (mm) 283 177 58 137 199 256
10 T O
H H i 0 Class A
9 . i Class B
N i Class C
8 - - : : A ClassD
— N i x  Classes E,F,G (b-axis >128 mm)
£ 7 L1 i --=-Predicted critical D50 @ XS 4.7
° . i -—-—-Predicted critical D50 @ XS 4.2
£ 6 1 +— - Predicted critical D50 @ XS 4.3
o Vo i Predicted critical D50 @ XS 4.9
g ° N i ———-Predicted critical D50 @ XS 4.4
- I i -==-Predicted critical D50 @ XS 4.5
v 4 7 1 1 N
c ] ] (]
2 Lo i
2 3 4 [ i
=}
o ! k
2 - b b
] ] [ ]
| | X : :
] . -
X
S LAY VIR I T L M SV S S
0 50 100 150 200 250 300 350 400
Particle size (mm)

Note: Grain Size Classes Follow Conventions Used in Table Table 9.3-1

Figure 9.3-6. Transport Distance of Tracer Rocks by Particle Size at Site 4 for a

flow of 120 cfs in this reach of Bishop Creek

Copyright 2022 by Southern California Edison Company

113

June 2022



Bishop Creek FERC Project No. 1394

Exhibit E — Environmental Analysis Final License Application
] i i
T o] | : O ClassA
50 ] E : Class B
4 : : Class C
] ' ' ClassD
F 40 1 1 x Classes E,F,G (b-axis >128 mm)
g ] 1 H -=-=-Predicted critical D50 @ XS 6.8
£ - i E - ==-Predicted critical D50 @ XS 6.6
2 30 ] — Predicted critical D50 @ XS 6.5
c . ] ]
E o
g ] B
§ 20 - P
a ] O P
(=]
] ’ S
A
101 ]
] b
] CS) ] [} X
] 0 o '
[0 A SISV, ) U R A SV .
0 50 100 150 200 250 300 350
Particle size (mm)

Note: Grain Size Classes Follow Conventions Used in Table 9.3 3Table 9.3-3

Figure 9.3-7. Transport Distance of Tracer Rocks by Particle Size for this Bishop
Creek Reach at Site 6 for 120 cfs Flow

9.3.6. EROSION

Channel geomorphology at Bishop Creek, McGee Creek, and Birch Creek generally
shows no significant changes from baseline conditions documented in the early 1990s
(Kleinschmidt, 2022). This result is expected, given channel armoring by bedrock and
large boulders. A minimum flow release for Bishop Creek was initiated in 1994 after the
baseline study, which proved to have no detectable effect on channel stability, although
it did appear to increase near-channel vegetation which increases bank stability through
the vegetation’s roots. Historically there are still periods of each year (often during
snowmelt or fall thunderstorms) during which the flow in Bishop Creek exceeds the
capacity of the powerhouses, resulting in an average annual peak flow in Bishop Creek
above Plant No. 6 of approximately 202 cfs (Kleinschmidt, 2022). The average annual
peak flow in Bishop Creek post-minimum flow release initiation would be less than the
historic channel forming flows due to the storage of some of the flow for power generation
in the reservoirs; therefore, the channel is still experiencing smaller flows than the pre-
Project condition, assuming all other climatic variables are similar. The hydrology of
streams within the Project are further described in later sections, but in general, the
Project is not known to have an adverse effect on erosion within the Project streams. In
contrast, increased riparian vegetation growth on stream banks in reaches that were
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historically dry in summer prior to the minimum releases has added to the stabilizing
effects of bedrock and large boulder substrates.

9.3.7. POTENTIAL ADVERSE EFFECTS AND ISSUES

The continued operation of the Project is not expected to negatively impact geological
and soil resources. Monitoring during recent years has not documented significant
changes to stream channel geomorphology, relative to baseline conditions that were
previously characterized in the early 1990s. Additionally, minimal erosion was
documented in localized areas of the Project. Project operations are not believed to
contribute to this erosion. The Project periodically draws down the water at each of their
intakes through a LLO, which has the potential to flush intake impoundment sediment into
the downstream reach. Overall, the frequency, rate, and volume of sediment transport
are reduced by the Project; however, results from the Sediment and Geomorphology
Study (Volume I11) indicate that the Project bypass reaches of Bishop Creek between the
impoundments generally have very coarse-grained sediment (e.g., cobble to boulder),
while the sediment dredged from the intake impoundments is generally finer grained (e.g.,
sand to gravel). Thus, the release of the finer impounded intake impoundment sediment
(sands and gravel) is likely to result in the flushing of that finer sediment down to the next
intake impoundment or to the reaches of Bishop Creek beyond the Project after high flow
events (e.g., 120-200 cfs), while large sediment releases during lower flows (e.g., less
than bankfull) may result in deposition of sediment in pools of over 50 centimeters (cm)
that will persist until the next high flow event (Sada and Hawkins, 1997; Kleinschmidt,
2022).

The results of the Study confirmed that the Bishop Creek is relatively stable, even after a
summer of near and beyond-bankfull flows (140 to 230 cfs), as occurred in 2019. No
substantial recent erosion was observed in the vicinity of the six monitoring sites after a
period of several months of high flows. The Dso of channel substrate observed in the riffles
of Bishop Creek was generally cobbles and boulders (139 to 600 mm), which aligned
relatively well with Dso particle sizes found at these sites in the 1990 SLA Report. This
supports the theory that this channel has reached equilibrium with the current flow regime
and there is only minor flushing of sediment through the system as small sections of bank
collapse, or surface runoff carries sediment into the channel from outside the primary
Bishop Creek channel (such as Coyote Creek).

Maintenance activities are necessary and typical for the proper operation of any
hydroelectric project. Periodic drawdown of the intake reservoirs is necessary for
maintenance of the intake structure to maintain intake reservoir capacity and ensure
operability of the LLOs. During these drawdowns, water and sediment are released from
the LLOs. The findings of the Sada and Hawkins (1997) study noted that intake
impoundment sediment (fines, sand, gravel, but predominantly sand), when released in
large quantities from the intake impoundment via low-level outlets, was removed from
initial deposition locations in pools by 24-hour flushing flows of approximately 200 cfs. In
all but 3 of the 30 pools surveyed, there was no substantial change to substrate
composition due to the sediment release, when followed by a flushing flow.
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Consistent with the natural deposition of sediment as other non-Project streams enter the
Owens Valley’s lower gradient reaches, sediment mobilized within the Project could
naturally settle out downstream of the Project. This potential for deposition should be
considered during the development of the Sediment Management Plan; the behavior of
the sediment will be highly reliant on concurrent operations of water infrastructure
between Plant No. 6 and the Owens River. SCE anticipates that the Sediment
Management Plan will include measures for coordination and communication with
downstream operators in order to minimize this potential effect.

The presence of LWM in the bypass reaches of Bishop Creek was not observed to be a
primary driver of channel geomorphology, and based on the observations of the sediment
dredged from the intake impoundments and SCE staff input, the Project does not
substantially accumulate LWM, leaving most LWM in the bypass reaches and available
for habitat use. Additionally, the riparian vegetation present adjacent to Bishop Creek
stabilizes the stream banks and helps to generate additional woody vegetation near
Bishop Creek.

Resource management objectives for sediment management were articulated at a
March 1, 2022 TWG meeting, CDFW and the Forest Service identified the following goals
relative to geology and soils. The Agencies suggested both general objectives and reach
by reach management objectives (Table 9.3-6) that might be met through a combination
of flow related measures and O&M procedures.
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Table 9.3-6. Agency Presentation of Management Objectives (March 1, 2022) -
Geology and Soils

Goals Proposal for Achieving Goals
General: ¢ Incorporate geomorphic and peak flows into the
« Implement geomorphic and peak flows that will Sediment Supplementation and Monitoring
promote a natural river regime and provide for Plan and use to promote other project goals
movement of sediment throughout the river
system
General: e Develop a Sediment Supplementation and
e Maintain natural sediment regime (i.e., input, Monitoring Plan that incorporates sluicing of
transport and storage) that promotes sediment from intakes back into the channel

recruitment of cottonwoods and provides for a
diverse river ecosystem

Reaches 5, 4, 3 (Bishop Creek below Intake No. 3 | ¢ Geomorphic flows and/or ramping rates

Reservoir) (currently none in the existing license)
¢ Implement measures to promote cottonwood ¢ Movement of sediment into this reach by either
recruitment sluicing or mechanical movement

No Action Alternative

Under the No Action Alternative, SCE would continue O&M of the Project in accordance
with the terms and conditions of the existing FERC Project license. No impacts to geology
and soil resources at the Project have been identified, relative to baseline conditions.

Proposed Action

SCE identified no potential impacts of Bishop Creek Project on geology or soil resources
relative to the baseline condition. However, agencies have commented that sediment
entering the Bishop Creek system accumulates in the intake impoundments/forebays of
the Project and have noted that this reduction in sediment transport could negatively
impact the overall health of the stream system and the survival of native species.
Agencies have sought means of enhancing the aquatic ecosystem through alternative
management of sediment (Table 9.3-6).

As part of the Proposed Action, SCE developed and will implement a Sediment
Management Plan (PME-2 in Appendix B, Volume II) to improve the management of the
geological and soil resources. The plan outlines the approach to reintroduction of
sediment back into Bishop Creek via the low-level outlets; and serves to facilitate
operational management of the system when work is necessary in the impoundments
and appurtenant structures. PME-1.4 describes geomorphic flows in wet-years
hydrograph to provide ecological benefits by providing channel shaping flows.
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9.3.8. PROPOSED MITIGATION AND ENHANCEMENT MEASURES

Current minimum flows in the Bishop Creek bypass reaches have allowed for riparian
vegetation to grow in areas that were historically dry during the summer months. These
flow releases provide conditions suitable for vegetation growth, which has a stabilizing
effect on the surrounding stream banks, resulting in low stream bank erosion. SCE
proposes modified minimum flows in the bypass reaches (Section 9.4) which will allow
for the continued presence of riparian vegetation, that could help shade Bishop Creek
and stabilize the stream bank, in addition to tempering the extreme minimum and peak
flows in Bishop Creek that could dry out the creek or damage stream banks/infrastructure,
respectively.

Overall, operation of the Project has no effect, as compared to the baseline condition, on
geological and soil resources; therefore, no additional PME measures beyond this PME-
1.4 and PME-2 are planned at this time. The proposed Sediment Management Plan will
improve the ability of SCE to manage O&M activities, while allowing for the potential of
enhancing the development of riparian vegetation along the stream channel. Geomorphic
flows as outlined in PME-1.4 will likely enhance existing conditions in the reaches within
which they occur. It is anticipated that they will provide overbank flows, promote riparian
grown, provide flow diversity, as well as improve sediment mobility and fish habitat.
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9.4. WATER RESOURCES

This section describes water resources in the Bishop Creek Project area. The discussion
presented is intended to provide background for evaluating potential issues as
summarized in the TSP and SD1 (Table 9.1-1) relating to the Proposed Action; and how
the completed studies inform the understanding of Project Effects.

FERC requirements for this section are specified in Title 18 of the CFR Chapter |
8 5.6(d)(3)(ii)). FERC regulations require information on water resources, including water
use (quantity) and water quality of waters affected by the Project.

9.4.1. DRAINAGE AREA

Streams in the eastern Sierra Nevada region are typical of headwater streams throughout
North America; most headwater streams are characterized by high current velocities,
large substrates, shallow water, limited undercut banks, and steep gradients (Sada,
2005). The Bishop Creek Project area is composed of moderate to steep ridge and valley
topography with elevations ranging from approximately 4000.0-feet above msl to over
13,000.0-feet msl. Bishop Creek is a major stream with a total drainage area of
approximately 104-square-miles, flowing northeastward approximately 28 miles from its
headwaters to its confluence with the Owens River east of the city of Bishop. The gradient
in the upper reaches of Bishop Creek are between 13.0 and 9.0 percent, with
approximately 5.0 percent in the lower reaches (Sada, 2005). The North, Middle, and
South forks of Bishop Creek originate in nearby glacial basins separated by ridges. South
Lake and Lake Sabrina on the south and middle forks of Bishop Creek are the major
storage reservoirs in the watershed. McGee and Birch creeks, with a combined drainage
area of approximately 35-square-miles, originate on alpine slopes north of the Bishop
Creek watershed and are diverted to Bishop Creek through the existing hydroelectric
facilities. McGee Creek is a small, moderately shallow creek with a gradient of
approximately 6.0 percent. Birch Creek is small and shallow with a 10.0 percent gradient
(Sada, 2005). Figure 9.4-1 illustrates the relative areas of each of these drainage areas.
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9.4.1.1. Other Water Projects in the Basin

The dominant water project in the Owens River Valley is the Los Angeles Aqueduct,
owned and managed by LADWP. In the Bishop and McGee creek drainages, the Bishop
Creek Project is the uppermost water resource project. Above the confluence of Bishop
Creek and the Owens River, in the Mono Basin and Owens River headwaters, there are
three other facilities: Long Valley, Upper Gorge, and Pleasant Valley (USACE, 2021).
From below the confluence to Owens Lake, there is only one other dam on the mainstem
of Owens River, the Tinemaha Dam, owned by LADWP. Approximately 5-miles
downstream of Tinemaha reservoir, LADWP diverts most flow into the Owens River into
the Los Angeles Aqueduct, passing through the North and South Haiwee reservoirs
before continuing out of the Owens Valley (USGS, 2017). Bishop Project coordination
with other water projects in the Basin is discussed in Exhibit H of this application.

9.4.2. FLOW STATISTICS

As required by Article 106 of the Bishop Creek Project’s 1994 license, SCE in cooperation
with USGS maintains a network of 17 streamflow gages on Bishop Creek and some of its
tributaries (Figure 9.4-2). The following pages provide monthly mean flow statistics for the
gages associated with the Bishop Creek Project. Data from two historical gages is also
provided.

The monthly mean, minimum, and maximum flows for the Bishop Creek Project are listed
below for the several gages monitored by SCE staff.
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Green Creek is a small tributary that normally flows into South Fork of Bishop Creek,
below South Lake. SCE maintains a diversion on Green Creek. Table 9.4-1 presents the
historical monthly mean stream flows measured from the Green Creek Conduit gage from
1987 to 2016. The Green Creek Conduit Outlet near Bishop gage (USGS No. 10270680)
was discontinued in 2016 as the flow line is currently out of service.
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Table 9.4-1. Mean Flow for Green Creek Conduit Outlet near Bishop, CA?

Water Monthly Mean Flow?

Year Oct Nov Dec Jan Feb Mar Apr May | Jun Jul Aug Sep
1987-88 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.220 | 0.960 | 0.501 | 0.074 | 0.000
1988-89 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.047 | 0.758 | 0.389 | 0.297 | 0.086 | 0.001
1989-90 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.047 | 0.305 | 0.195 | 0.305 | 0.057 | 0.000
1990-91 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.958 | 0.896 | 0.181 | 0.107
1991-92 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.015 | 0.916 | 1.14 | 0.445 | 0.230 | 0.046
1992-93 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.764 | 2.35 |4.04 | 1.39 | 0.250
1993-94 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.743 | 1.89 | 0.538 | 0.232 | 0.094
1994-95 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.368 | 1.55 | 1.09 | 0.083 | 0.000
1995-96 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.598 | 4.46 |2.85 | 1.31 | 0.537
1996-97 | 0.223 | 0.239 | 0.015 | 0.000 | 0.000 | 0.000 | 0.000 | 2.98 | 4.06 |2.30 | 1.23 | 0.659
1997-98 | 0.367 575 | 281 |2.08
1998-99 2.33 | 0.875 | 0.213 | 0.089
1999-00 1.84 | 0.402 | 0.130
2000-01 174 |1.77 |0.538 | 0.027
2001-02 0.110 | 0.000 | 0.000
2002-03 3.01 | 0.806 | 0.212
2003-04 0.844 | 0.581 | 0.025 | 0.000
2004-05 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
2005-06
2006-07 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
2007-08
2008-09 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
2009-10 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
2010-11 0.000 | 0.000 | 0.000
2011-12
2012-13 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.220 | 0.960 | 0.501 | 0.074 | 0.000
2013-14 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.047 | 0.758 | 0.389 | 0.297 | 0.086 | 0.001
2014-15 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.047 | 0.305 | 0.195 | 0.305 | 0.057 | 0.000
2015-16 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.958 | 0.896 | 0.181 | 0.107
Mean 0.04 |0.02 |O 0 0 0 0.01 | 063 |15 1 0.38 | 0.2

Source: USGS, 2018a

1 At USGS Station No. 10270680
2 cubic feet per second
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Downstream from the Green Creek Conduit gage, USGS gage no. 10270700 (South Lake
near Bishop) measures the daily reservoir storage volume, in acre-feet. The gage has
been in operation since 1989. Monthly statistics are not publicly available for this gage;
however, reservoir levels are discussed in the Project Operations section of this
document.

The next downstream gage is USGS gage no. 10270800 (South Fork Bishop Creek below
South Lake) below South Lake. The maximum flow measured with the USGS gage for
the period of record (1985 through 2020) was 168 cfs (1.61-feet gage height) on July 18,
2017. Table 9.4-2 provides the monthly mean flow statistics from the South Fork of the
Bishop Creek site. Most runoff occurs between May and September with the remainder
of the period with monthly mean flows generally less than 22 cfs (USGS, 2021a).
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Table 9.4-2. Mean Flow for SF Bishop Creek below South Lake?

Monthly Mean Flow?

Water

Year Oct | Nov Dec Jan Feb Mar Apr May | Jun Jul Aug | Sep
1985-86 | 29.4|255 |[243 |173 |263 |261 |458 |38.2 |555 |728 56.5 | 34.2
1986-87 | 44.7 184 |[37.2 |245 |936 |949 |949 |186 |151 |27.8 334 | 229
1987-88 | 20.3|214 |226 |294 |346 |285 |16.1 |322 |228 |20.3 17.0 | 27.2
1988-89 | 165|124 |121 |10.1 |13.7 |953 |16.7 |353 |140 |171 39.4 | 38.3
1989-90 | 295|6.73 |[6.96 |748 |737 |6.71 |140 |19.7 |171 |121 16.9 | 15.6
1990-91 | 10.8|106 [998 |759 |745 |7.75 |10.2 |205 |7.70 |9.45 205 | 264
1991-92 | 410|229 |248 |168 |881 (792 |7.74 |17.2 |154 |215 257 | 364
1992-93 | 21.2|134 |133 |358 |542 |(193 |128 |26.0 |150 |194 494 | 29.2
1993-94 | 30.3|240 |[326 |235 |13.0 |13.7 |147 |106 |228 |21.6 31.0 | 27.0
1994-95 | 157|164 |183 |17.1 |470 |525 |526 |318 |23.7 |614 87.7 | 39.8
1995-96 | 155|148 |174 |342 |448 |553 |574 |36.7 |288 |50.8 43.1 | 416
1996-97 | 25.1|209 |230 |295 |51.7 (616 |21.0 |18.6 |153 |61.1 41.7 | 29.7
1997-98 | 416|411 |353 |341 |325 |352 |[34.0 |152 |199 |517 64.1 | 47.6
1998-99 | 27.8|39.2 |357 |265 |218 |230 |[314 |220 |174 | 209 316 | 30.7
1999-00 | 319|341 |[305 |166 |16.7 |291 |510 |18.8 |159 |152 273 | 25.2
2000-01 | 174|301 |27.2 |188 |155 |20.3 |200 |16.2 |165 | 341 293 | 17.0
2001-02 | 148 |31.2 |44.1 |400 |325 |16.2 |149 |269 |140 | 150 140 | 354
2002-03 | 304|176 |18.0 |156 |150 |142 |174 |214 |16.2 | 16.7 284 | 21.0
2003-04 | 232|231 |227 |21.2 |306 |227 |175 |158 |16.4 | 147 148 | 32.4
2004-05 | 220|194 |221 |215 |227 |265 |349 |226 |458 | 749 417 | 27.8
2005-06 | 246|144 | 213 | 300 |446 |43.8 |444 |428 |505 |955 428 | 18.9
2006-07 | 285|385 |36.8 |240 |18.7 |18.0 |165 |155 |14.8 | 158 19.3 | 24.2
2007-08 | 173 |16.2 |16.0 |16.0 |148 |159 |143 |225 |182 | 157 277 | 195
2008-09 |16.0 159 |16.0 |154 |145 |140 |154 |159 |16.9 | 26.8 38.3 | 30.1
2009-10 | 26.1 263 | 278 |256 |219 |21.7 |296 |36.0 |233 |194 335 | 28.7
2010-11 | 24.7 | 458 | 435 |423 |399 |416 |16.3 |380 |[414 | 1509 343 | 279
2011-12 | 245 |19.7 | 246 |172 |153 |148 |164 |335 |38.7 |28.6 34.6 | 15.0
2012-13 | 141|245 | 148 |140 |140 |156 |194 |248 |394 | 365 415 | 11.3
2013-14 | 552|501 |506 |428 |495 |6.14 |148 |318 |375 |314 22.8 | 9.40
2014-15 | 541|431 |557 |477 |571 |6.68 |823 |165 |146 |14.1 155 | 133
2015-16 | 886|882 |859 |857 (864 |850 |143 |215 |14.7 |17.6 20.8 | 18.2
2016-17 | 140|138 |13.1 |133 |188 |[581 |427 |653 |728 |110.6 |63.3 |41.8
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Monthly Mean Flow?

Water

Year Oct | Nov Dec Jan Feb Mar Apr May | Jun Jul Aug | Sep
2017-18 |33.1|155 |16 16 15.7 | 155 |174 |36.7 |412 |59.8 |333 |318
2018-19 | 169|149 |149 |15 21.4 | 37 644 |385 |626 |885 |51.7 |28.6
2019-20 | 285|282 [246 |24 144 |15 141 | 145 |14 20.1 | 32.8 |202
Mean 23 21 22 21 22 23 24 26 26 35 35 27

Source: , 2021a

1 At USGS Station No. 10270800
2 cubic feet per second

Further downstream on the South Fork, SCE maintains a diversion structure that diverts
a portion of the South Fork flow to the Intake No. 2 reservoir. Streamflow gage USGS No.
10270830 (South Fork Bishop Creek below South Fork Diversion Dam) is maintained just
below the diversion structure. Table 9.4-3 provides the monthly mean streamflow
statistics for the period of record (1994-2020) from this site. Most runoff occurs between
May and October with the remainder of the period with monthly mean flows generally less
than 10 cfs (USGS, 2021b).
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Table 9.4-3. Mean Flow for South Fork below South Fork Diversion Dam?

Monthly Mean Flow (cfs)
Water

Year Oct Nov | Dec Jan Feb Mar Apr | May | Jun | Jul | Aug | Sep

1994-95 | 109 | 797 |783 |7.79 (802 (773 |841 |11.1 |115 |194 |16.1 |11.9

1995-96 | 11.0 | 853 |813 |819 |840 |886 |95 112 | 121 | 126 | 124 | 125

1996-97 835 |825 |760 |763 |7.69 |835 |11.0 |10.6 |16.3 |10.8

1997-98 | 108 | 753 | 741 |745 |737 |7.30 |8.04 |10.1 |125 |151 |14.1 |10.9

1998-99 | 109 | 739 |843 |758 |754 |765 |811 |10.6 |10.5 |104 |10.5 | 10.5

1999-00 | 10.7 759 | 761 |762 |888 |849 |101 |104 |105 |10.9 |10.2

2000-01 |10.1 | 742 | 729 |733 |7.46 |7.47 |79 10.1 | 105 |10.8 | 109 | 113

2001-02 | 108 | 7.9 773 | 845 |813 |7.73 |844 |109 |10.7 |10.8 | 11.0 | 10.9

2002-03 | 110 |9.05 |757 |755 |763 |760 |812 |11.0 |11.0 |11.0 |10.7 |10.9

2003-04 | 110 |760 |834 (886 |7.76 |7.66 |820 |109 |10.7 |115 |13.0 |258

2004-05 | 0.000 | 0.000 | 0.000 | O 0 0 125 | 134 |13.7 |146 | 143 | 120

2005-06 | 116 |824 |765 |7.62 |9.69 |134 |13.0 |133 |123 |119 |116 |129

2006-07 |13.2 |110 |110 |129 |110 |140 |140 |140 |140 | 125 |11.0 |11.0

2007-08 | 106 |10.7 |104 |103 |10.3 |10.3 |10.3 |104 |104 |111 |104 |104

2008-09 |10.1 |9.13 |748 |749 |750 |750 |815 |10.0 |10.7 |11.0 |11.0 |11.0

2009-10 | 106 | 7.79 |729 |7.72 |7.34 |7.73 |863 |10.7 |109 |114 |120 |11.2

2010-11 | 106 | 783 |7.75 |764 |7.70 |764 |764 |119 |10.8 |10.6 |11.0 |11.0

2011-12 | 110 | 755 |761 |762 |791 |7.83 |826 |739 |749 |7.15 |9.13 |109

2012-13 | 110 |801 |740 |755 |750 |750 |8.00 |10.6 |10.4 |109 |10.3 |104

2013-14 | 10.5 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 5.36 | 10.5 | 10.9 | 10.8 | 10.0

2014-15 10.0 | 10.0 | 10.0 | 10.2
2015-16 | 110 | 837 |730 |730 |7.30 |752 |806 |109 |11.0 |10.7 |10.6 |10.2
2016-17 |10.7 | 805 |7.79 |7.80 |7.82 |8.13 |850 |10.9 13.0
2017-18 | 125 | 894 | 852 |845 825 |827 |955 |143 | 138 |15 124 | 181
2018-19 | 116 | 896 |854 |865 |9.47 |9.87 125

2019-20 | 126 |104 |106 |7.8 752 | 753 |838 |11 109 | 111 | 12 11.8

Mean 11 7.8 7.5 7.5 7.5 7.8 8.2 11 11 12 12 11

Source: USGS, 2021b
1 At USGS Station No. 10270830

USGS gage No. 10270872 (Middle Fork Bishop Creek below Lake Sabrina) is located on
the Middle Fork of Bishop Creek, just below Lake Sabrina. The maximum flow measured
at this gage for the period of record (1985 through 2020) was 270 cfs (2.15-feet gage
height) on July 10, 1995 (USGS, 2021c). Table 9.4-4 provides the monthly mean flow
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streamflow statistics for the period of record from this site. Most runoff occurs between
May and September with the remainder of the period with monthly mean flows around 19
cfs.

Table 9.4-4. Mean Flow for Middle Fork below Lake Sabrina?

Water Monthly Mean Flow?

Year

Oct | Nov | Dec | Jan Feb Mar | Apr | May | Jun Jul Aug | Sep

1985-86 |21.0|21.3 |222 (174 |184 |294 |348 |60.8 |106.4 | 113.7|69.4 | 36.0

1986-87 |325|14.7 | 219 |205 |115 |11.8 |991 |19.2 | 295 |43.0 |359 |255

1987-88 |19.7 | 16.1 | 174 (214 |232 |18.7 |141 |21.7 |29.8 |23.1 |39.0 |338

1988-89 |20.1|15.7 | 135 |135 | 205 |244 |348 |132 |247 |329 |175 |219

1989-90 | 20.7 | 11.7 | 857 |9.01 |9.20 |183 |16.7 |30.8 |235 |222 |345 |350

1990-91 (118|974 |113 |7.63 |7.11 |691 |241 |18.7 |116 |48.0 |36.0 |26.9

1991-92 (178 |16.0 | 144 |164 |8.81 |21.2 |273 |205 |26.2 |346 |33.8 |287

1992-93 | 16.7 | 856 |10.2 |258 |43.8 |156 |104 |425 |50.1 |851 |593 |29.8

1993-94 |205|19.1 | 248 |352 |37.2 |281 |151 |9.28 |9.14 |306 |365 |227

1994-95 |18.0|20.1 | 203 |211 |43.6 |416 |348 |18.8 |50.0 | 147.2| 107 49.4

1995-96 |19.0 | 16.2 | 152 |29.7 |36.2 |36.2 |411 |434 |575 |93.7 |628 |44.2

1996-97 |19.1| 205 |204 |29.7 |46.1 |323 |170 |25.0 |911 |817 |46.1 |332

1997-98 |40.9 |24.7 | 179 |19.7 |21.0 |21.2 |257 |209 |355 | 1456|812 |48.2

1998-99 | 255|364 |303 |[250 |208 |200 |136 |21.0 |31.3 |684 |376 |339

1999-00 |25.0|29.6 |155 |151 |24.8 |43.1 |121 |174 |34.8 |59.8 |447 |26.2

2000-01 | 195|299 |26.2 |165 |145 |148 |180 |175 |556 |585 |406 |411

2001-02 | 394|205 |16.3 | 146 |13.8 |155 |204 |210 |146 |226 |425 |271

2002-03 | 13.0|10.2 |16.8 | 150 |170 |151 |20.3 | 205 |505 |60.0 |46.8 |23.4

2003-04 | 16.1|14.7 |151 |143 | 223 |239 |265 |27.1 |23.7 |804 |98.7 |19.0

2004-05 | 7.84|100 |7.39 |940 |9.13 (894 |104 |21.4 |820 |1185|59.2 |41.0

2005-06 |45.7|519 |326 |132 |742 |10.1 |14.4 | 1029 |102.0 1189 |57.7 |27.1

2006-07 | 16.1 | 260 |258 |21.2 |180 |176 |16.9 |158 |17.2 |235 |238 | 226

2007-08 | 185|179 |138 |132 |148 |159 |22.7 |251 |20.7 |399 |40.7 |215

2008-09 | 16.6 |156 |16.4 |142 |139 |146 |173 |193 |364 |78.0 |388 |26.2

2009-10 | 229|186 |16.6 |16.6 |21.3 |446 |[30.1 |179 |189 |121.5|448 |27.1

2010-11 | 26.3|153 |149 |16.0 |154 |176 |546 |643 |422 |106.0|67.3 | 38.2

2011-12 | 389|228 |225 |17.0 |153 |153 |150 |16.1 |29.0 |434 |385 |423

2012-13 | 48.0|8.75 |9.27 |7.14 |527 |6.22 |159 |36.8 |295 |400 |357 |10.7
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Water Monthly Mean Flow?
Year
Oct | Nov | Dec | Jan Feb Mar | Apr | May | Jun Jul Aug | Sep

2013-14 | 546 | 441 |494 | 429 |49 |6.64 |140 |254 |26.1 |21.7 |154 |174
2014-15 | 12.3|10.7 |9.45 |10.2 |9.84 |958 [837 |195 |154 |196 |27.8 |21.3
2015-16 | 999|100 |9.21 |7.82 |7.35 |936 |16.2 |26.6 |357 |557 |550 |258
2016-17 | 18.0| 185 | 175 |13.7 |18.6 |31.2 |[44.0 |83.7 | 1324|1514 |79.0 | 553
2017-18 | 194 |14.2 | 155 |113 |9 123 | 238 [452 |704 |949 |61 16.2
2018-19 | 145 | 17 18 156 |28.2 | 504 |59 51.6 | 828 | 108.9 | 60.8 | 39.6
2019-20 | 17 174 | 13 13 129 | 13.7 | 26.1 |62 495 | 425 | 36 254
Mean 22 18 17 16 19 21 23 32 44 70 49 30

Source: USGS, 2021c

1 At USGS Station No. 10270872

2 cubic feet per second

Located further downstream on the Middle Fork of Bishop Creek, near the confluence
with the South Fork, is USGS gage No. 10270877 (Middle Fork Bishop Creek below
Intake No. 2 reservoir). Table 9.4-5 provides the monthly mean streamflow statistics for
the period of record (1988-2020) from this site. Most runoff occurs between May and
October. Monthly mean flows during the remainder of the period are around 9 cfs (USGS,

2021d).
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Table 9.4-5. Mean Flow for Middle Fork Creek below Intake No. 21

Water Monthly Mean Flow?

vear Oct Nov Dec Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep
1988-89 | 3.03 | 230 |261 | 250 250 | 262 |356 |266 |254 (263 |390 |5.15
1989-90 | 3.96 |234 |278 |261 261 | 260 (263 |271 |272 (278 |251 |257
1990-91 | 2.71 | 2.73 5.96 247 | 275 | 17.8 6.75 | 3.45
1991-92 244 | 237 |2.38 242 | 232 (234 | 252 |269 259 |254 |252
1992-93 | 249 | 247 |236 | 2.46 237 | 282 |3.27 2.77
1993-94 | 285 |2.74 |252 | 247 2.9 296 | 271 | 265 | 258 |254 |435 |6.07
1994-95 | 6.02 |5.64 |550 |5.56 561 | 572 |6.37 |10.8
1995-96 | 11.8 |9.71 |8.27 |8.11 8.05 | 8.16 | 9.30 12.2
1996-97 7.9 7.39 730 | 742 |8.01 10.9
1997-98 8.06 |7.81 |7.92 7.86 | 7.89 10.1
1998-99 | 13.0 7.37 | 7.66 777 | 769 |865 |10.7 | 129 10.7 | 11.0
1999-00 | 11.3 7.5 7.47 751 | 768 | 791 |11.2 11 11.0
2000-01 | 11.6 8.15 | 8.06 8.16 | 8.34 | 8.20 6.07 | 6.02
2001-02 5.68 |5.53 549 | 556 |556 |550 |6.04 |6.01 |5.89
2002-03 7.06 6.77 | 6.66 |6.99 | 11.6 116 | 11.0 | 11.0
2003-04 | 11.0 |9.14 |8.21 | 7.83 7.93 | 8.00
2004-05 | 155 |18.0 |149 | 185 17.0 | 18.1 12.8
2005-06 | 11.3 | 8.76 | 8.58 8.53 | 8.83 | 9.09 15.0
2006-07 | 14.9 16.0 8.19 | 847 | 837 |8.30
2007-08 | 8.36 10.6 13.9 11.0 | 11.0
2008-09 | 11.0 |10.1 | 8.47 8.64 9.05 | 11.6 12.9
2009-10 831 |7.80 | 7.84 760 | 767 (883 |111 |11.2 (120 |12.0 |114
2010-11 | 110 |7.99 |7.82 |7.99 777 | 783 (819 |11.0 | 110 (110 | 110 |11.2
2011-12 | 111 [ 801 |7.89 |7.89 8.57 | 859 (815 |8.14 |810 |7.67 |6.16 |6.10
2012-13 | 6.11 |6.12 |6.13 |6.15 585 | 587 [584 |576 |571 (575 |588 |5.76
2013-14 | 5.9 589 |6.19 |6.16 6.27 | 6.27 |6.25 | 588 |576 574 |573 |575
2014-15 | 5.71 | 586 |5.76 | 5.66 567 | 567 |566 |565 |571 (577 |565 |5.80
2015-16 | 583 |581 |585 |5.86 569 |567 (6.08 |11.0 |11.0 (110 |11.3 |11.0
2016-17 | 11.0 |7.92 |7.99 | 7.89 780 | 783 (810 |11.0 |108 |[100 |116 |11.2
2017-18 | 11.2 | 844 |7.78 | 7.76 772 | 781 |9.26 | 10 10.6 | 10.3 | 104 | 10.9
2018-19 | 121 [ 813 |7.82 |76 765 | 806 |839 |108 |11 11 11 11
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2
Water Monthly Mean Flow

Year

Oct Nov Dec Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep

2019-20 | 11 10 791 | 7.72 743 | 769 |8.48 |12 11 11 11

Mean 8.9 7.0 7.1 6.7 6.7 6.7 7.3 8.4 8.1 7.7 8.1 8.7

Source: USGS 2021,d
1 At USGS Station No. 10270877
2 cubic feet per second

Immediately below Intake No. 3 reservoir is USGS gage No. 10270885 (Bishop Creek
below Intake No. 3 Diversion Dam). Table 9.4-6 provides the monthly mean streamflow
statistics for the period of record (1994-2020) from this site. Monthly mean flows of this
portion of Bishop Creek have been consistent, at approximately 14 or 15 cfs throughout
the year (USGS, 2021e).
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Table 9.4-6. Mean Flow for Bishop Creek below Intake No. 3 Diversion Dam?

Monthly Mean Flow?

Water
Year Oct | Nov | Dec | Jan Feb Mar | Apr | May | Jun Jul Aug | Sep

1994-95 139 | 149 |15.0 |15.0
1995-96 | 13.7 | 14.0 145 | 149 |15.0 15.0
1996-97 15.1 | 1438 15.0 | 144 15.0
1997-98 15.9 16.1 | 16.0 |16.0 |15.9 |151
1998-99 140 | 144 | 150 |15.0 |145 |13.9 | 139 14.2
1999-00 186 |17.3 | 15.0 146 | 15.0 14.1 | 14.0
2000-01 150 | 147 | 140 | 140 |144 14.0 13.1 | 14.0
2001-02 140 | 140 | 140 |140 |140 |13.1 |131 |14.0 |13.8 |135
2002-03 | 14.0 143 | 142 | 140 |14.0 |14.0 150 | 142 | 146
2003-04 | 14.8 | 15.0 | 151 |150 | 150 | 15.2
2004-05 | 16.7 | 16.0 | 15.0 14.0 15.2
2005-06 15.0 17.0
2006-07 140 | 14.0 |14.0
2007-08 15.7 15.0
2008-09 15.0 | 15.0 15.0 15.0 15.0 | 15.0
2009-10 15.0 |15.0 |15.0 |15.0 |15.0 15.0
2010-11 15.0 | 15.0
2011-12 | 15.0 |16.3 |16.6 |16.8 |152 |14.8 |150 | 150 | 14.6 15.0
2012-13 15.0 |15.0 |15.0 |151 15.0 15.0
2013-14 | 14.0 | 140 |140 |140 |141 |14 14.0 14.0
2014-15 13.6 | 13.7 | 13.8 159 | 152 |145 |151 |152 |144
2015-16 | 14.0 |14.0 |14.0 |14.0 |14.0 | 14.0 144 | 140 |149 |15.0 |14.6
2016-17 | 145 |144 |148 |157 |158 |144 |141 |141 |134 |142 | 146 | 159
2017-18 | 164 | 143 |143 |139 |14 14.2 142 |13.8 |13.7 |13.6 |145
2018-19 | 14.8 | 15 15 153 | 155 | 142 |142 |145 |156 |156 |14.6 |14.3
2019-20 | 14.3 16 14 13.7 | 16 138 | 14 14 14.5
Mean 15 15 15 15 15 15 15 15 14 14 14 15

Source: USGS, 2021e

1 At USGS Station No. 10270885

2 cubic feet per second
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Immediately below Intake No. 4 reservoir is USGS gage No. 10270940. Table 9.4-7
provides the monthly mean streamflow statistics for the period of record (1994-2020) from
this site. Monthly mean flow of this portion of Bishop Creek throughout the year is
approximately 6 cfs (USGS, 2021f).

Table 9.4-7. Mean Flow for Bishop Creek below Intake No. 4 Diversion Dam?

Water Monthly Mean Flow?

Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1994-95 | 6.16 5.65 5.87 6.31 6.41 7.72 6.66 6.22
1995-96 | 6.26 5.79 6.25 6.09 6.11 6.09 7.38
1996-97 6.23 5.84 7.48 5.88 5.58
1997-98 6.04 5.33 5.50 5.60 6.29 5.81
1998-99 6.15 5.88 8.19 5.70 5.79 5.53 6.21 6.43
1999-00 6.26 6.21 6.10 6.35 7.39 5.66 6.00
2000-01 | 6.12 6.30 6.10 5.54 5.79 7.33 6.33 6.53
2001-02 6.19 6.28 6.25 5.91 5.72 5.66 5.76 7.06 6.07
2002-03 | 6.28 6.84 7.08 6.35 5.72 5.31 5.36 6.75 6.23
2003-04 | 6.15 6.04 6.35 5.35 5.55
2004-05 | 6.90 6.78 7.10 7.32 7.10 7.14 11.0
2005-06 11.0 11.9 12.0 11.6 8.37 8.08 13.0
2006-07 11.1 6.82
2007-08 | 7.98 7.63 7.53 8.58
2008-09 8.59 8.73 8.04 6.9
2009-10 | 6.90 6.92 6.93 7.09 7.22 7.43 7.00 6.00
2010-11 6.35 7.40 7.36 7.67
2011-12 9.11 6.73 6.91
2012-13 5.71 5.69 5.65
2013-14 | 5.72 6.42 5.56 5.20 5.20 5.82 5.79 6.02 6.22
2014-15 | 6.08 6.57 5.40 5.30 5.23 5.25 5.21 6.25 6.23 6.19 6.21 6.29
2015-16 | 6.32 6.36 6.39 6.29 6.21 6.20 5.83 5.75 5.72 5.99
2016-17 5.53 5.66 5.70 571 5.79 5.93 5.86 5.80 5.78 6.64
2017-18 | 7.93 7.67 6.09 6.09 6.07 5.94 5.85 5.65 5.91 6.11 5.76 5.8
2018-19 5.78 5.7 5.7 571 5.58 6.14 6.12 6.04 6.01 6.03
2019-20 | 6.03 6.06 5.8 5.78 5.78 5.81 5.79 5.85 5.93 5.96 5.68 6.09
Mean 6.8 6.7 6.8 6.5 6.3 6.3 6.3 6.4 5.9 6.0 6.2 7.0

Source: USGS 2021f
1 At USGS Station No. 10270940
2 cubic feet per second
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The USGS also maintained for a short period (1990 to 1996) USGS gage No. 10270960
(Coyote Creek near Bishop, CA) on Coyote Creek, an approximately 26-square-mile
tributary to Bishop Creek that merges with Bishop Creek between Power Plant No. 3 and
No.4. Table 9.4-8 provides the monthly mean streamflow statistics for the period of record
from this site. Monthly mean flows remain consistent throughout the year, ranging
between 3 and 6 cfs. The maximum flow measured at the USGS gage, for the period of

record was 26 cfs (1.67-feet gage height) on June 12, 1995 (USGS, 20219).

Table 9.4-8. Mean Flow for Coyote Creek*

Water Monthly Mean Flow?

Year Oct Nov Dec Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep
1990-91 | 3.09 |3.30 |3.15 [325 |361 |3.67 |[435 |471 |3.15 231 |214 |232
1991-92 | 2.72 |3.19 |3.07 |[3.10 |333 |346 |497 |328 |251 201 |192 |207
1992-93 | 2.63 |3.00 |299 |[3.20 |323 |363 |508 |7.30 |4.09 |2.67 |2.85 |2.78
1993-94 | 3.60 |3.76 |3.73 |[3.65 |3.78 |4.17 | 482 |3.83 |251 226 |213 |270
1994-95 | 293 | 298 |3.00 |[342 |3.44 |398 |437 |920 |129 |6.06 |3.89 | 3.88
1995-96 | 470 |5.10 |534 |[500 |535 |549 |816 |7.65 |513 |4.61 | 4.60
Mean 3.3 3.6 35 3.6 3.8 4.1 5.3 6.0 5.0 3.3 2.9 2.8

Source: USGS, 20219
1 At USGS Station No. 10270960
2 cubic feet per second

Immediately below Intake No. 5 reservoir, USGS gage No. 10270970 is located in Bishop
Creek. Table 9.4-9 provides the monthly mean streamflow statistics for the period of
record (1994-2020) from this site. Monthly mean flows of this portion of Bishop Creek
have been fairly consistent, ranging from 19 to 21 cfs (USGS, 2021h).
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Table 9.4-9. Mean Flow for Bishop Creek below Intake No. 5 Diversion Dam?

Monthly Mean Flow?2
Water

Year Oct | Nov | Dec | Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep
1994-95 | 18.8 | 18.7 | 19 19.0 | 19.0 | 193 | 189 | 189
1995-96 | 19.0 | 19.0 19.1 | 19.0 | 18.9 19.3
1996-97 18.6 | 18.3 19.0 20.0
1997-98 19.0 | 189 |18.2 |19.0
1998-99 20.0 | 195 |199 |196 |194 |195 |18.3 20.1 | 205
1999-00 20.1 | 20.0 19.3 20.7
2000-01 | 20.8 19.1 | 19.0 |19 20.5 19.0
2001-02 20.0 | 20.0
2002-03 20.2 [19.8 |20.1 |19.9 19.7 | 19.6
2003-04 | 19.4 | 19.3 19.6 | 19.6 20.4
2004-05 | 19.7 19.7 20.0 20.0
2005-06 20.3
2006-07 19.4 | 195 |19.7 19.8
2007-08 211 20.3 20.0
2008-09 19.7 | 195 | 201 20.7
2009-10 19.0 233 | 221 20.9
2010-11
2011-12 21
2012-13 211 | 218 | 227 | 194 19.0 19.0 19.4
2013-14 | 19.1 |20.1 |20.0 |19.5 |19.6 |19.1 | 19.0 20.3 | 205
2014-15 202 (199 |19.0 | 19.0 18.7 |20.0 | 20.0
2015-16 | 19.1 | 19.2 |19.0 |19 19.7 | 20.0 20.0 216 |21.0
2016-17 19 19.7 | 211
2017-18 21.3 | 183
2018-19 | 19.8 | 193 |19.2 |19.1 |189 |19.8 |218 |22 226 |23 29
2019-20 | 19.9 | 193 |19.1 |188 |19.3 |19.6 |20.8 |195 |20 20.1 | 20.2 |20.9

Mean |20 19 20 20 20 20 20 20 20 20 21 20

Source: USGS 2021h

1 At USGS Station No. 10270970

2 cubic feet per second

Located in between the Intake No. 5 site (USGS gage No. 10270970) and Power Plant
No. 6 is USGS gage No. 10270985 (Abelour Ditch near Bishop, CA). Table 9.4-10
provides the mean streamflow statistics for the period of record (1985-2020) for the site.
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Most runoff at this site occurs between May and September, with flows around 1.9 cfs for
the remainder of the year (USGS, 2021i).

Table 9.4-10. Mean Flow for Abelour Ditch below Bishop Creek Plant No. 5!

Monthly Mean Flow?

Water Year Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep
1985-86 201 | 222 | 22 224 | 215 | 2.04 | 144 | 208 | 265 |257 |22 2.19
1986-87 236 | 247 | 231 | 215 (196 |196 |219 |2 199 | 212 | 223 | 2.25
1987-88 219 | 216 | 225 | 216 | 202 | 232 |22 193 216 | 233|212 | 211
1988-89 2.02 | 2 199 | 193 | 189 | 204 |193 |212 |21 21 2.09 | 211
1989-90 204 | 201 | 191 |182 194 | 193 |193 197 |1.95 [197 |201 | 199
1990-91 187 | 1.8 182 | 183 | 1.7 1.7 1.86 |1.88 | 2.08 | 195 |1.85 | 1.89
1991-92 19 1.88 | 1.8 175 | 2 196 | 191 |19 19 191 |1.88 | 1.97
1992-93 196 | 1.76 | 1.77 | 1.88 | 182 | 1.97 | 2.03 | 223 | 247 | 257 | 265 |23
1993-94 219 | 2.2 194 |186 | 191 | 192 |192 |202 |1.95 |209 |214 | 225
1994-95 2.1 195 (189 | 197 | 191 (205 |186 |242 |241 |262 |259 |252
1995-96 197 | 193 | 185|198 199 | 188 |241 | 238 |241 (232 |273 |248
1996-97 196 | 1.04 | 195 |23 211 | 206 | 213 |2.09 | 215|204 |21 2.09
1997-98 218 | 196 | 2.01 |1.85 |193 | 195 |213 |206 |202 |217 | 215 | 227
1998-99 198 | 153 | 1.75 | 2.07 | 205 | 191 |1.83 | 204 |217 [199 | 209 |219
1999-00 232 |1.77 | 187 |1.75 | 1.7 184 | 199 188 |2.05 196 | 213 | 198
2000-01 209 (139 | 164 |196 [181 |184 |192 |18 2 2.16 | 1.95 | 2.04
2001-02 145 | 143 |2 195|194 (178 |183 |1.88 |184 |208 |203 |211
2002-03 179 |1.71 {182 | 181 | 1.9 19 1.87 | 183 | 197 | 181 | 2.07 | 201
2003-04 193 | 2 2 2 2 189 | 149|199 |202 |19 2.19 | 2.62
2004-05 189 | 1.8 1.8 253 | 187 | 1.74 | 178 | 195 | 214 |271 | 234 | 219
2005-06 229 | 235|225 185 |2 193 | 188 | 212 | 215|215 | 215 | 243
2006-07 245 | 23 229 | 214 | 212 | 254 (189 | 167 |165 |164 |1.7 1.7
2007-08 171 1199 [ 192 |18 177 | 179 | 1.8 2.4 2.03 | 212 | 2.22 | 2.07
2008-09 2.05 [ 196 | 1.9 185 |18 182 | 179 | 218 | 219 | 222 | 248 | 2.37
2009-10 2.16 | 212 | 1.86 | 1.9 194 | 197 191 | 199 |18 1.75 | 201 | 2.13
2010-11 174 1199 [ 192 | 192 |2 185 | 173 |1.74 | 1.9 214 | 21 1.95
2011-12 204 | 191 | 174 |1.79 |18 179 | 176 | 183 | 192 |2 2.1 2.04
2012-13 188 | 1.9 179 |1.78 | 186 | 182 | 177 [1.79 |192 | 184 |1.82 | 184
2013-14 1.8 1.7 141 | 0. 148 | 168 |1.75 |1.78 |18 1.86 |1.94 | 1.84
2014-15 1.8 189 |166 | 175|182 (175 |162 |166 |1.71 |182 |1.74 |1.75
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Monthly Mean Flow?

Water Year Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep
2015-16 187 | 177 |179 |19 |188|189 |1.76 |1.71 |1.83 |1.85 |1.88 | 1.96
2016-17 183 | 176 | 175|187 | 166 | 189 |1.95 |1.83 |2.08 |2.23 |2.02 |1.75
2017-18 212 |19 |176 |1.78 |18 |1.86 |198 |199 [1.76 [1.82 |19 |1.83
2018-19 168 |18 |18 |18 |183|187 |18 |185 |1.81 |2.33 |2.08 |2.03
2019-20 225 |25 |248 |218 |2.21 (215 | 222|178 |17 |[231 |241 |201
Mean 2 19 |19 |19 |19 |19 19 |2 2 21 |21 |21

Source: USGS, 2021i

1 At USGS Station No. 10270985

2 cubic feet per second

The USGS also maintains gage USGS No. 10271200 (Bishop Creek Above Power Plant
No 6 Near Bishop, CA) on Bishop Creek immediately above Power Plant No. 6. Table
9.4-11 provides the monthly mean streamflow statistics for the period of record (1988-
2020) from this site. Similar to the South Fork gage, most runoff occurs between May and
September. During the remainder of the year, monthly mean flows average approximately
12 cfs. The maximum flow measured at this site for the period of record was 453 cfs (3.77-

feet gage height) on July 23, 1998 (USGS, 2021)).

Copyright 2022 by Southern California Edison Company

140

June 2022



Bishop Creek

Exhibit E — Environmental Analysis

FERC Project No. 1394
Final License Application

Table 9.4-11. Mean Flow for Bishop Creek above Power Plant No. 6

Water Monthly Mean Flow?

Year Oct | Nov | Dec | Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep
1988-89 | 0.211 | 0.369 | 0.278 | 5.92 | 0.306 | 0.184 | 0.20 | 0.133 | 0.114 | 0.026 | 0.107 | 0.357
1989-90 | 0.180 | 0.268 | 0.325 | 0.252 | 0.412 | 7.72 |5.02 | 0.252 | 0.12 | 0.140 | 0.167 | 0.216
1990-91 | 0.193 | 0.190 | 0.196 | 0.211 | 0.244 | 546 | 0.21 | 0.153 | 0.504 | 1.25 | 0.354 | 0.372
1991-92 | 0.171 | 0.285 | 0.333 | 0.385 | 2.35 | 0.188 | 0.177 | 0.124 | 0.064 | 0.035 | 0.048 | 0.082
1992-93 | 0.106 | 0.193 | 0.187 | 0.171 | 0.21 | 0.277 | 0.193 | 19.1 | 234 |61.0 |359 | 1.98
1993-94 | 1.78 | 149 |158 |155 |158 |754 |187 |192 |166 |165 | 193 |242
1994-95 | 1.76 | 156 |236 |850 |[215 |169 |201 |171 |616 |239.7|171.1]|17.8
1995-96 | 197 | 189 |534 |189 |141 |136 |159 |299 |746 |975 |26.7 | 233
1996-97 | 5.78 | 178 |152 |386 |101 |165 |216 |155 |86.7 |945 |222 |290
1997-98 | 374 | 437 |129 (135 |109 |1.23 |0.75 |112 |351 |229.2|103.9|37.5
1998-99 | 12.7 | 240 |1.25 |0945|353 |461 |118 |155 |103 |246 |1.15 |0.951
1999-00 | 3.82 | 323 |1.02 |0.819|0999|223 (109 |212 |399 |116 |7.25 |0.799
2000-01 | 226 | 284 |6.09 |159 |168 |157 |7.48 |278 |13.7 |651 |1.31 |0.956
2001-02 | 122 |68.1 |79.1 |[316 |149 |531 |66.0 |449 |0974|243 |1.02 |1.15
2002-03 | 274 | 124 |295 |104 |114 |155 |255 |240 |211 |343 |1.34 |1.18
2003-04 | 0.951 | 0.605 | 0.713 | 0.476 | 0.627 | 1.41 |9.61 |1.11 |165 |139 |36.5 |40.8
2004-05 | 55.1 | 543 |529 |536 |0.539 0597|0514 |148 |861 |171.9|399 |829
2005-06 [ 96.2 | 915 |812 |725 |799 |0.996 |0.987 | 110.7 | 147.8 | 204.0 | 36.8 | 0.812
2006-07 | 296 | 204 |1.27 |1.09 | 0904|117 |0.843|0.590 |524 |0.401|0.36 | 0.399
2007-08 | 2.32 | 475 | 335 |184 |0920|0.986|8.36 |99.3 |111 38.6 | 0.256 | 0.260
2008-09 | 0.437 | 0.332 | 0.382 | 0.606 | 0.924 | 2.87 | 0.985 |1.83 |4.42 |29.3 |0.302 | 0.182
2009-10 | 0.420 | 326 | 659 |63.7 |63.3 |858 |86.0 |97.5 |151.7 |262.6 |117.4 | 0.954
2010-11 | 0.594 | 28.3 | 0.674 | 0.663 | 1.21 |3.88 | 77.2 |343 |655 |1204|515 |331
2011-12 | 0948 |1.13 | 100 |101 |183 |385 |19 |1.26 |0.803|103 |1.14 |1.22
2012-13 | 5.23 | 0.825 | 0.657 | 0.672 | 0.494 | 0.498 | 0.758 | 0.657 | 0.463 | 6.60 | 0.346 | 6.05
2013-14 | 0.46 | 0.392 | 0.445 | 0.462 | 0.497 | 0.593 | 0.436 | 0.734 | 1.02 |1.18 |1.26 |1.24
2014-15 | 0974 | 156 |13.2 |131 |129 |120 |1.04 |1.11 |0914 0565|151 | 155
2015-16 | 166 |204 | 220 |184 |189 |184 |166 |135 |151 |882 |1.10 |1.17
2016-17 | 1.05 |48.4 | 117 |0.903|0.860 |1.26 |9.41 |114.6 | 252.8 |275.1|80.1 | 14.8
2017-18 | 242 | 382 |364 |1.11 |3.83 |555 |858 |136.5|193.1|144.2|13.8 | 216
2018-19 | 158 |1.48 |279 |56.7 |745 |109.8|40.9 |53.2 | 1488 |176.7 |46.6 | 12.6
2019-20 | 1.21 | 333 | 118 |0.543|0.868 |4.76 |502 |495 |245 |206 |155 |1.22
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Monthly Mean Flow?

Water
Year Oct | Nov | Dec | Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep
Mean 10 18 14 9.6 8.7 11 14 26 49 72 25 7.6

Source: USGS 2021
1 At USGS Station No. 10271200
2 cubic feet per second

Immediately below USGS gage No. 10271200, a separate gage, USGS No. 10271060
(Power Plant No. 6 Conduit) is maintained by the USGS in Bishop Creek. Table 9.4-12
provides the monthly mean streamflow statistics for the period of record (1989-2020)
measured by this site. Like the Power Plant No. 6 site above it, flows at this site are
highest between May and September. The rest of the year flows range between 48 and

71 cfs (USGS, 2020Kk).

Table 9.4-12. Mean Flow for Bishop Creek Power Plant No. 6 Conduit?

Monthly Mean Flow?

Water

Year Oct | Nov | Dec | Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep
1989-90 | 79.6 |44.8 |421 |424 |422 |443 |61.3 |91.2 |888 |834 |8l1 |794
1990-91 | 46.8 | 456 |442 |372 |36.2 |334 |625 |844 |97.7 |115.2|87.1 | 825
1991-92 | 827 |63.0 |605 |56.6 |38.0 |522 |678 |85 |861 |867 |89 |87.8
1992-93 | 62.3 | 459 |457 |87.3 |120.6 |64.2 |62.1 | 1353 |142.8 | 143.0 | 133.8 | 94.9
1993-94 | 75.7 | 534 |814 |812 |723 |58.6 |633 |704 |104.7|100.2|96.3 | 755
1994-95 | 60.8 | 58.4 |58.0 |545 |118.5|131.2 |127.3 | 122.4 | 151.4 | 152.9 | 153.5 | 138.2
1995-96 | 73.4 | 655 |63.3 |98.2 |120.5|135.2 | 142.9 | 147.4 | 146.3 | 151.5 | 149.5 | 132.2
1996-97 | 73.2 | 82.3 | 805 |87.6 |143.5]| 143 96.1 | 135.9 | 143.1 | 143.5 | 135.3 | 109.0
1997-98 | 79.7 | 100.3 | 884 |89.0 |80.1 |95.6 | 1053 | 102.8 | 143.4 | 143.5 | 145.9 | 135.0
1998-99 | 81.2 | 99.2 |100.8|83.7 |71.0 |77.1 |80.1 |108.8 | 126.0 | 126.4 | 109.4 | 96.0
1999-00 | 80.1 | 575 |71.2 |57.3 |67.7 |99.3 |99.0 |104.9 | 103.5| 120.2 | 104.3 | 81.0
2000-01 | 39.8 |58.2 |76.2 |605 |551 |66.7 |701 |994 |129.1 858 | 107.5|89.5
2001-02 | 71.2 | 0.409 | 0.322 | 51.8 | 61.6 | 0.000 | 0.000 | 49.5 | 111.2 |92.8 | 87.7 | 88.1
2002-03 | 37.9 |56.8 |58.9 |56.7 |56.9 |54.1 |67.0 |101.1|144.2 |133.4|110.8 | 72.2
2003-04 | 625 |636 |649 |621 |816 |815 |73.0 |96.6 |100.8 |136.7 | 109.6 | 35.5
2004-05 | 0.017 | 0.034 | 0.001 | 53.6 |54.8 |624 | 77.2 |122.2 | 145.4 | 140.5 | 133.8 | 16.9
2005-06 | 0.000 | 0.000 | 0.292 | 0.771 | 0.369 | 89.0 | 98.9 | 147 143.6 | 143 129.8 | 86.5
2006-07 | 80.8 995 |96.3 |774 |658 |652 |66.0 (772 |731 (775 |774 |78.1
2007-08 | 60.8 |4.43 | 185 |514 |529 |561 |631 |000 |0.00 |826 |109.1|71.8
2008-09 | 60.3 |56.8 |58.1 |56.6 |56.0 |54.8 |675 |98.0 |114.9|143.3| 1119|829
2009-10 | 73.5 | 34.0 | 0.000 | 0.023 | 0.000 | 0.000 | 0.006 | 0.000 | 0.000 | 0.000 | 4.23 | 83.8
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Monthly Mean Flow?
Water

Year Oct | Nov | Dec | Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep

2010-11 | 80.1 | 63.2 |943 |915 |86.6 |905 |43.2 |1425 | 142.1|138.1 |137.5| 113.0

2011-12 | 106.0 | 776 | 76.3 |629 |578 |575 |66.4 |93.8 |107.1|107.4 | 107.6|82.6

2012-13 | 80.8 |57.6 |49.7 |463 |435 |478 |61.7 |954 |107.4|101.2|103.7 | 32.3

2013-14 | 278 | 263 |281 |275 |276 |31.4 |519 |91.0 |1057|79.9 |62.7 |44.6

2014-15 | 335 |17.1 |20.7 |334 |341 |[343 |345 |621 |669 |66.3 |635 |49.1

2015-16 | 36.7 | 356 |344 |340 |341 |388 |591 |928 |1252|119.8|106.3|63.1

2016-17 | 50.0 | 0.595 | 50.5 |54.1 |67.2 |124.3|131.8 | 147.6 | 146.9 | 147.1 | 149.0 | 148.6

2017-18 | 68.8 | 26.8 |24.7 |59.2 |511 |O 0 0 0 90 133.8 | 76.5

2018-19 | 58.3 |58.1 |304 |0 0 0.01 | 138.4 | 116.2 | 149.1 | 149 148.3 | 109.6

2019-20 | 82.6 |459 |623 |70.1 |574 |539 |774 |142.7 | 130 105.4 | 103.3 | 71.5

Mean 62 48 51 56 60 63 71 96 109 113 109 84

Source: USGS, 2021k
1 At USGS Station No. 10271060
2 cubic feet per second

McGee and Birch creeks are minor streams with a combined drainage area of
approximately 35 square miles. McGee Creek flows approximately 15 miles to its
confluence with the Owens River, while Birch Creek flows approximately 3 miles to the
existing diversion, after which it becomes intermittent. Both streams originate on alpine
slopes to the north of Bishop Creek watershed.

The USGS maintained for a short period (1995-1999) gage USGS No. 10268282 on Birch
Creek below the diversion structure (Birch Creek below Diversion Dam) Table 9.4-13
provides the monthly mean streamflow statistics for the period of record from the Birch
Creek below Diversion Dam site. Most runoff at this site occurred between June and
November, with flows generally less than 1 cfs the remainder of the period (USGS, 2021I).

Table 9.4-13. Mean Flow for Birch Creek below Diversion Dam?

Monthly Mean Flow?

Water

Year Oct | Nov | Dec | Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep
1995-96 0.739 | 0.806 | 0.794 | 0.798 | 0.765 | 0.721 | 1.01 | 3.43 |6.84 | 1.47 | 0.814
1996-97 0.456 0.430 | 0.415 | 0.382 | 0.483 0.579
1997-98 0.406 | 0.408 | 0.412 | 0.391 | 0.379 | 0.411 | 0.387 0.754
1998-99 0.429 | 0.367 | 0.393 | 0.396 | 0.350 0.945

Mean 1.2 1.1 065 (052 |050 |049 |047 |063 |34 6.8 1.0 0.84

Source: USGS, 2021l
L At USGS Station No. 10268282
2 cubic feet per second
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SCE and USGS maintain gage USGS No. 10268225 (McGee Creek Diversion). Table
9.4-14 provides the monthly mean streamflow statistics for the period of record (1986-
2020) from this site. Flows are limited by the size of the diversion pipe, but like other sites,
the highest flows are recorded in the spring and late summer, between May and
September (USGS, 2021m).

Table 9.4-14. Mean Flow for McGee Creek Diversion?

Monthly Mean Flow?
Water

Year Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep

1986-87 | 3.69 |168 |119 |1.09 |0.739|0.784 | 1.74 |4.07 |9.12 |9.08 |6.73 | 3.82

1987-88 | 2.16 | 1.49 | 0.958 | 0.797 | 0.725 | 0.891 | 155 |3.85 |655 |9.71 |6.01 | 6.68

1988-89 | 194 |1.14 |09 |0877 104 |106 |227 |3.88 |595 |823 |511 |4.33

1989-90 | 3.25 |1.13 | 0.759 | 0.659 | 0.715 | 0.99 | 2.08 |3.06 |4.46 |8.38 |4.60 |5.58

1990-91 | 1.62 |1.04 | 0.765| 0.656 | 0.554 | 0.821 | 0.911 | 260 | 7.79 |7.12 |5.21 | 4.97

1991-92 | 290 |148 |1.19 |0.806 |0.747 | 0.851 | 1.77 |3.48 |471 |555 |4.63 |271

1992-93 | 394 |1.27 |1.03 |0.822|0.781|0.888 | 1.43 |557 |10.2 |134 |8.68 |7.71

1993-94 | 239 |151 |120 |0878 0830|101 |1.88 |348 |891 |832 |4.77 |3.45

1994-95 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 4.22 | 171 | 11.0 | 5.88

1995-96 | 1.36 | 0.101 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 2.92 | 145 | 158 |8.23 | 3.87

1996-97 | 1.40 6.36 | 129 | 129 |8.38 |5.54
1997-98 | 1.96 135 | 104 |8.31
1998-99 | 1.31 9.15 | 11.3 |6.06 | 3.00
1999-00 | 1.19 10.7 | 9.07 |5.86 | 3.65
2000-01 703 | 785 |459 |2.86
2001-02 | 2.06 219 | 8.7 8.58 |3.33 |1.66
2002-03 | 1.30 112 | 880 |381 |290
2003-04 784 | 766 |349 |1.25
2004-05 106 | 7.19 |1.99
2005-06 | 0.807 11.8 | 7.23 | 271
2006-07 421 |500 |4.52 | 3.58
2007-08 858 |9.95 |4.89 | 3.08
2008-09 | 0.597 442 | 104 |4.39

2009-10 135 |6.06 | 3.20
2010-11 | 1.03 249 | 7.71 |550
2011-12 3.37 | 538 |4.21 |295
2012-13 452 | 545 |3.80
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Monthly Mean Flow?

Water

Year Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep
2013-14 1.61 |4.93 |545 |354 |233
2014-15 | 0.593 469 |542 |319 |0.929
2015-16 9.35 |8.08 |448 |227
2016-17 4.72
2017-18 | 2.47 8.87 |883 |57 1.97
2018-19 | 1.82 4.73
2019-20 | 2.29 6.74 | 5.01 |4.04
Mean 1.8 11 0.8 0.66 |061 |073 |14 3.3 7.5 9.1 5.7 3.8

Source: USGS, 2021m

1 At USGS Station No. 10268225

2 cubic feet per second

Another non-recording gage, USGS No. 10268227 (McGee Creek below Diversion
Dam) is located below the McGee Creek Diversion. Published discharge values are
calculated from observations of stage by field-staff. The USGS jointly managed the
site with SCE since 1999. Monthly mean flow statistics are not publicly available for this

gage (Table 9.4-15).
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Table 9.4-15. Mean Flow for Birch-McGee Diversion to Bishop Creek Power Plant
No. 21

Monthly Mean Flow?
Water

Year Oct Nov Dec | Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep

1989-90 | 7.65 | 3.98 435 | 411 | 426 |459 (507 |580 (855 |121 |836 |850

1990-91 | 4.65 | 4.19 370 | 361 |348 |355 |423 |536 |119 |155 |10.0 |8.72

1991-92 | 591 | 4.61 414 | 402 |392 |413 509 |6.65 |[11.2 |9.81 |835 |562

1992-93 | 6.48 | 4.16 399 | 393 |377 |435 |553 889 |17.2 |31.7 |235 |19.7

1993-94 | 9.95 | 10.9 8.71 | 8.60 | 10.9 108 | 115 (850 |16.0 |156 |9.12 |6.10

1994-95 | 2.89 | 2.70 257 | 248 |247 |245 |243 | 276 |499 |6.83 |4.82 |298

1995-96 | 2.87 | 3.51 415 | 455 | 532 |486 (489 |965 (283 |316 |6.29 |574

1996-97

1997-98 | 8.60 | 6.39 579 | 531 |501 |486 483 |4.70 |81 348 | 335 | 228

1998-99 | 7.71 | 6.62 6.40 | 581 |527 |49 |473 |659 |156 |20.3 |154 |98l

1999-00 | 5.83 | 6.66 435 |415 |401 |393 |3.79 893 |263 |220 |152 |9.56

2000-01 | 6.00 | 3.50 387 | 370 |356 |365 |356 |12.7 |18.7 |19.2 |11.8 | 8.27

2001-02 | 5.46 | 2.50 3.78 | 354 |341 |317 |337 |579 |19.2 | 200 |9.81 |3.72

2002-03 | 0.367 | 0.613 | 269 |3.39 |323 |3.25 |313 |493 (246 |209 |11.0 |7.90

2003-04 | 5.40 | 3.84 288 | 262 |253 |275|191 |654 |169 |19.0 |10.2 |5.83

2004-05 | 6.60 | 3.73 295 | 331 (0389 | 221 |199 |388 |10.6 |195 |21.8 |9.62

2005-06 | 6.47 | 5.15 477 | 430 | 405 |383 (402 |7.07 |16.1 |354 |21.8 | 10.6

2006-07 | 7.02 | 5.23 409 |3.71 | 0554 |0.00 | 0.00 |0.60 |10.1 |9.05 |105 |8.37

2007-08 | 3.98 | 0.057 | 0.00 |0.00 |0.000 |0.00 |21.31 |559 |18.7 |226 |121 | 7.62

2008-09 | 444 | 141 3.08 |3.01 | 286 268 | 246 |527 |123 |186 | 123 | 7.26

2009-10 29.5 | 15.0 | 8.69

2010-11 | 5.62 | 4.38 3.28 |339 |[344 |339 382 |155 |114 |19.7 |242 | 135

2011-12 | 9.22 | 5.37 3.72 | 3.75 | 3.59 342 | 3.19 | 493 |848 | 114 |9.38 | 6.66

2012-13 | 4.29 |3.31 3.21 | 296 | 2.70 262 | 235 | 334 |940 |103 | 7.68 0.58

2013-14 | 0.000 | 0.000 | 0.00 |0.00 |0.000 | 0.O0O | 000 |4.05 |985 |11.1 |7.69 |5.50

2014-15 | 3.33 | 2.79 261 | 244 | 236 224 1209 |268 |766 |851 |586 |3.43

2015-16 | 2.90 | 2.58 248 | 241 | 223 230 | 227 |423 |151 |153 |9.99 |5.99

2016-17 | 3.20 | 3.22 3.14 | 3.05 | 2.98 3.05 | 3.49 15.3

2017-18 | 9.35 | 6.98 6.25 | 5.6 502 |4.82 | 478 | 8.7 226 |18.2 |145 | 7.17

2018-19 | 5.98 | 5.67 4.4 4.14 | 3.93 3.73 | 428 | 424 |6.76 |128 | 223 |13.2
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Monthly Mean Flow?
Water

Year Oct Nov Dec | Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep

2019-20 | 7.26 | 6.23 548 |49 441 |427 |426 |7.45 |158 | 125 |10.1 |5.98

Mean 55 4.1 3.8 3.7 3.4 3.4 3.6 5.8 14 18 13 8.5

Source: USGS 2021n
1 At USGS Station No. 10270900
2 cubic feet per second

9.4.3. MONTHLY FLOW DURATION CURVES

Because the Bishop Creek Project utilizes storage that is managed year-round, the critical
stream flow for determining critical capacity is not applicable here; rather, the lowest
hydraulic capacity of any single development was used in determining a dependable
capacity of 28.92 MW. Flow duration curves for the Bishop Creek Project are provided in
Appendix D (Volume I1).

9.4.4. EXISTING INSTREAM FLOW USES

The operating powerhouses, in order of decreasing elevation, are numbered 2 through 6
and utilize the entire available head from an elevation of 8099 feet (the intake of Plant No.
2) down to 4512 feet (the nozzle of Plant No. 6). A common pool forms the after bay of
each upstream power plant and the forebay of the next power plant downstream.

There are two major storage reservoirs in the Bishop Creek watershed, Lake Sabrina and
South Lake. Other reservoirs are small, and their storage is insignificant. Lake Sabrina
Reservoir on the Middle Fork has a usable storage capacity of 7,350 acre-feet, a water
surface area of 184 acres, and a surface elevation of 9131.62 feet when full. The South
Lake Dam has a usable storage capacity of 12,883-acre-feet, a surface area of 173 acres,
and surface elevation of 9751.3 feet when full.

The bedrock of the ridge upon which the South Lake dam is constructed lies at a higher
level than the bottom of the former natural lake. To realize the benefit of the storage below
the old lake surface, a tunnel was constructed through bedrock below the lower point in
the dam's foundation. The upper portal of this outlet tunnel extends into the lake
approximately 1380-feet-upstream of the dam. The outlet is approximately 600-feet-
downstream of the dam. The total length of the tunnel is approximately 1980 feet and has
a drop of 11.4 feet from the upper to the lower end. With a full reservoir, the upper gate
of the tunnel sustains a head of 130 feet.

Green Creek diversion diverts the flow in Green Creek from just below Bluff Lake into
South Lake. This diversion is only activated if the combined flow from Lake Sabrina and
North Fork of Bishop Creek is not sufficient to operate the power plants and South Lake
will not concurrently spill. These conditions occur in approximately 1 out of 3 years.
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Water released from these two reservoirs can be utilized through Plant No. 2 through
No. 6. They are operated primarily for power generation within the court decree restraints
of prior water rights held by downstream irrigation interests (Chandler Decree, 1922).

Plant No. 2 receives its water supply primarily from Bishop Creek. The supply from the
South Fork is diverted by means of a small concrete diversion structure located on the
South Fork. The water is carried through a steel pipeline, 8163-feet in length, to a
regulating reservoir, having a 78 acre-feet capacity on the Middle Fork, known as Intake
No. 2.

In addition to Bishop Creek water, Plant No. 2 receives a supplementary water supply
from Birch Creek and McGee Creek, the next two streams northwest of Bishop Creek
watershed. From Birch Creek, water is carried through a 9513-foot-long pipe and
discharged directly into the penstock of Plant No. 2 where water is discharged through
the impulse turbines directly into the intake of Plant No. 3.

Plant No. 3 is built on the northwest bank of Bishop Creek with its main axis parallel to
the stream. The water from the turbines is discharged through arched raceways into the
Plant No. 4 intake diversion pond. The conduit from Intake No. 4 dam consists of a
6242-foot-long, 60-inch-diameter steel pipe with air vents every 100 feet. At the lower
end, this pipe bifurcates into two lines.

Two pressure mains run by divergent routes from the bifurcation to the two impulse
turbines at the powerhouse. The first line has a total length of 5314 feet. The second is
5665 feet. Plant No. 4 discharges to the intake dam immediately below Plant No. 4 into
the pond that is common to the Plant No. 4 tailrace. Coyote Creek, the only significant
tributary within the diverted section of Bishop Creek, enters Bishop Creek between Intake
No. 4 and Plant No. 4. The additional water from this creek is therefore available for use
by Plant No. 5 and No. 6.

The intake reservoir for Plant No. 6 lies immediately below the point of discharge of Plant
No. 5. The flowline from the dam curves gently along the bank of Bishop Creek. The first
section is a 3000-foot-long, 60-inch-diameter, steel pipe, followed by a penstock
consisting of a 4360-foot-long riveted steel pipe. The total length is 7360 feet from dam
to powerhouse.

The primary use of the water within the Bishop Creek watershed is for power generation.
The powerhouses within this Bishop Creek Project are operated at a level consistent with
the available water supply. During periods of high streamflow, the power plants are
operated at capacity level and during periods of low flow, water is used conservatively to
assure a continuous water supply throughout the season.

A secondary use of water from the Bishop Creek watershed is for irrigation. Consistent
with this use, a certain level of flow must be maintained below Plant No. 6 in compliance
with the Chandler Decree, as presented in Table 9.4-16.
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Table 9.4-16. Flow Requirements in Bishop Creek below Plant No. 6

Period Average Daily Flow Required

(cfs)
April 1-15, inclusive 44
April 16-30, inclusive 68
May 1-15, inclusive 87
May 16-31, inclusive 98
June-August 106
September 1-15, inclusive 76
September 16-30, inclusive 58

9.4.5. PRECIPITATION

SCE maintains precipitation gages in the Bishop Creek watershed at three locations:
Intake No. 2, Lake Sabrina, and South Lake (Figure 9.4-3). Data collected from the gages
indicate the months with the highest precipitation generally occur from November through
March with the higher elevation gages averaging approximately 4 inches to 6 inches more
precipitation than the lower elevation gages.

For the period of record (1959 to 2004), the precipitation gage at Intake No. 2 had an
average precipitation of 11.99 inches per year and the most recent 13-year period (1991
to 2004) averaging 12.87 inches per year. The highest annual precipitation was 24.98
inches recorded during the 1982 to 1983 calendar year and the lowest annual
precipitation was 5.12 inches recorded during the 1968 calendar year (WRCC, 2022).

The precipitation gage at Lake Sabrina had an average precipitation of 14.91 inches per
year over the 91-year operating period and the most recent 30-year period averaging
14.96 inches per year. The highest annual precipitation was 36.19 inches recorded during
the 1937 to 1938 water year and the lowest annual precipitation was 6.95 inches recorded
during the 1959 to 1960 water year (CDWR, 2020).

The precipitation gage at South Lake had an average precipitation of 19.10 inches per
year over the 91-year operating period and the most recent 30-year period averaging
18.43 inches per year. The highest annual precipitation was 39.10 inches recorded during
the 2016 to 2017 water year and the lowest annual precipitation was 8.51 inches recorded
during the 1976 to 1977 water year (CDWR, 2020).

SCE operated snow survey points at six locations near the Bishop Creek watershed and
the locations are depicted in Figure 9.4-5. Average water content ranged from 7 percent
at North Lake (9300-feet msl) in January to 35 percent at Piute Pass (11,300-feet msl) in
April. Snow accumulation averaged 25.8 inches at North Lake (9300-feet msl) in January
to 91.3 inches at Piute Pass (11,300-feet msl) in April. In general, the highest water
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content and greatest snow accumulation at the various snow survey points were
associated with above average precipitation measured for the area.
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9.4.6. EXISTING WATER RIGHTS

There has been very little development of the Bishop Creek drainage. More than one-half
of the drainage is in the John Muir Wilderness and much of the remainder is the INF.
Developed recreational areas are found only along Middle and South forks from Lake
Sabrina and South Lake to the confluence of the forks and on North Fork at North Lake.

Before the completion of Lake Sabrina Dam in 1908 and South Lake Dam in 1911, the
flows of Bishop Creek were uncontrolled. The dams provided storage and permitted
diversion of Bishop Creek waters from a small regulating reservoir through a flowline and
penstock to Bishop Creek Plant No. 2. Diversions were constructed on McGee and Birch
creeks in approximately 1925 to divert waters to Bishop Creek Plant No. 2.

The Bishop Creek Project has no existing or proposed consumptive uses of water except
for minor domestic use by employees at Project facilities. Although water is stored in
upstream reservoirs for power generation at Bishop Creek Plant Nos. 2 through 6, there
is no long-term net loss of water to downstream areas. Figure 9.4-4 presents a schematic
of the flow regime for the Bishop Creek Project. Hydraulic capacity for each plant is
summarized in Section 5.2 — Existing Project Facilities (Table 5.2-1). Figure 9.4-5 shows
locations of water rights diversions associated with the Bishop Creek Project. Table
9.4-17 lists al SCE and LADWP owned, active water rights
in the area of the Bishop Watershed.
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Table 9.4-17. Summary of Existing SCE and LADWP Owned-Water Rights in the Bishop Creek Watershed

_ Diversion Storage
Appllé)cant Oowner Source Amount Amount Type Status Use
(cfs) (gpd)
A00954 SCE Birch Creek/Horse | 12 -- Appropriative Licensed Hydroelectric Generation
Creek*
A00953 SCE Birch  Creek/Horse | 12 -- Appropriative Licensed Hydroelectric Generation
Creek*

S007751 SCE Birch Creek 35 -- Statement of Diversion and | Claimed Hydroelectric Generation
Use

S007753 SCE Bishop Creek 127 -- Statement of Diversion and | Claimed Hydroelectric Generation
Use

S005258 LADWP Bishop Creek 175 -- Statement of Diversion and | Claimed Not Identified
Use

S001713 LADWP Bishop Creek 8 -- Statement of Diversion and | Claimed Not Identified
Use

S007754 SCE Bishop Creek 145 -- Statement of Diversion and | Claimed Hydroelectric Generation
Use

S007752 SCE Bishop Creek 150 -- Statement of Diversion and | Claimed Hydroelectric Generation
Use

S001711 LADWP Bishop Creek 45 -- Statement of Diversion and | Claimed Not Identified
Use

S007755 SCE Bishop Creek 142 -- Statement of Diversion and | Claimed Hydroelectric Generation
Use

A004549 SCE Green Lake Creek -- 1400 Appropriative Licensed Power Use

A004548 SCE Green Lake Creek -- 1400 Appropriative Licensed Power Use

A001484 SCE McGee Creek 17 -- Appropriative Licensed Generating Power

A001485 SCE McGee Creek 17 -- Appropriative Licensed Generating Power
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. Diversion Storage
Applllgcant Oowner Source Amount Amount Type Status Use
(cfs) (gpd)
S007762 SCE McGee Creek 0 145 Statement of Diversion and | Inactive** Hydroelectric Generation
Use
S007766 SCE McGee Creek 25 0 Statement of Diversion and | Inactive** Hydroelectric Generation
Use
S007776 SCE Middle Fork Bishop | -- 7350 Statement of Diversion and | Claimed Hydroelectric Generation
Creek Use
S007759 SCE Middle Fork Bishop | 150 121 Statement of Diversion and | Claimed Hydroelectric Generation
Creek Use
S007779 SCE South Fork Bishop | 65 -- Statement of Diversion and | Claimed Hydroelectric Generation
Creek Use
S007782 SCE South Fork Bishop | 13191 -- Statement of Diversion and | Claimed Hydroelectric Generation
Creek Use
S001723 LADWP South Fork Bishop | 1 -- Statement of Diversion and | Claimed Not Identified
Creek Use
A000102 LADWP Unspecified 0.25 -- Appropriative Licensed Agricultural and Domestic

Source: SWRCB, 2019; 2022; Personal communication V.White, December 14, 2021

cfs — cubic feet per second

gpd — gallons per day
*The initial licenses for AO0953 and A00954 both specified two points of diversion: Birch Creek East (later named Horse Creek). Birch Creek West is
currently known as the Birch-McGee Diversion. McGee Creek is diverted over Birch Creek, and then both points flow down through the natural Birch
Creek channel to the Birch-McGee Diversion. Water diverted from McGee Creek is reported identically under A00953 and A00954, as both are post-

1914 claims.

*S007762 is associated with Longley Lake, while S007766 is associated with the Birch-McGee Diversion.
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Figure 9.4-4. Schematic of Bishop Creek Flow Regime
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9.4.7. MORPHOMETRIC DATA FOR EXISTING RESERVOIRS

Sabrina Dam is located at the north end of Lake Sabrina on the Middle Fork of Bishop
Creek at an elevation of 9132.62 feet at spillway crest. The surface area of the lake varies
from a maximum of 194 acres with a depth of 78 feet to a minimum of 18 acres with a
depth of 15 feet. This lake is one of two main Bishop Creek Project storage reservoirs.
The USGS maintains a gage on Lake Sabrina and reports daily volume of water of the
lake based on a capacity table dated August 12, 1981. The usable capacity is 7350 acre-
feet, based on the invert elevation of 9068.42 feet.

South Lake Dam is located on the South Fork of Bishop Creek at elevation 9751.31 feet
at the spillway crest and is the other major Bishop Creek Project storage reservoir. The
surface area of the lake varies from a maximum of 173 acres with a depth of 130 feet to
a minimum of 45 acres with a depth of 45 feet. South Lake is similar to Lake Sabrina as
numerous lakes and streams feed into the southern end. The USGS maintains a gage on
South Lake and reports daily volume of water of the lake based on a capacity table dated
August 5, 1981. Usable capacity is 12,883 acre-feet, based on the invert of outlet tunnel
elevation of 9621.20 feet, and the spillway crest of 9751.31 feet.

9.4.8. GRADIENT OF DOWNSTREAM REACHES

In 1986, SCE conducted instream flow and fisheries study in both Bishop Creek and the
Birch and McGee creek watersheds. As part of that study, various stream reaches were
identified and are presented in Figure 9.4-6. In addition, gradients were calculated and
are presented in Table 9.4-18 and discussed below.

The Bishop Creek gradient ranged from 173-feet per mile (3.27 percent slope) at
Reach No. 1 (at Plant No. 6) to over 500-feet per mile (greater than 10 percent) in the
upper reaches of South Fork of Bishop Creek. The steepest portions generally were in
the upper reaches, however portions of South Fork (Reaches 8 and 10) had gradients
similar to what was observed down near Plant No. 6.

The Birch Creek gradient ranged from 300-feet per mile (5.69 percent slope) at the Lower
Reach to 431-feet per mile (greater than 10 percent) in the Upper Reach of Birch Creek.
The McGee Creek watershed ranged from 258-feet per mile (4.89 percent slope) at the
Lower Reach to 539-feet per mile (10.21 percent) in the Upper Reach of McGee Creek.
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Table 9.4-18. Approximate Stream Length and Gradient for Various Stream Reaches in Bishop Creek, McGee Creek, and
Birch Creek Watersheds

Length of Reach (feet) ® Elevation of Reach © Stream Gradient
Drainage Name Reach @ (in feet) (in miles) Top of Reach Elevation (feet/mile) %
(feet msl) Change
Bottom of Reach (feet)
(feet msl)

. 4,780

Bishop Creek Reach 01 9,778 1.85 320 173 3.27%
4,460
5,200

Reach 02 8,546 1.62 420 259 4.91%
4,780
5,520

Reach 03 4,636 0.88 320 364 6.90%
5,200
6,340

Reach 04 7,577 1.44 820 571 10.82%
5,520
7,420

Reach 05 19,971 3.78 1,080 286 5.41%
6,340
8,080

Reach 06 7,717 1.46 660 452 8.55%
Middle Fork 7420
Bishop Creek 9,120

Reach 07 17,327 3.28 1,020 311 .89%

8,100
8,220

Reach 08 4,516 0.86 160 187 .54%
South Fork 8,060
Bishop Creek 9,720

Reach 09 27,939 5.29 1,500 283 5.37%
8,220
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Length of Reach (feet) ®

Elevation of Reach ©

Stream Gradient

Drainage Name Reach @ (In feet) (ln mileS) TOp of Reach Elevation (feet/mlle) %
(feet msl) Change
Bottom of Reach (feet)
(feet msl)
9,000
Reach 10 5,205 0.99 200 203 3.84%
8,800
Reach 11 5,748 1.09 8,060 Reach 11 5,748 1.09
6,360
Lower Reach 33,741 6.39 1,920 300 .69%
4,440
Birch Creek
8,280
Upper Reach 23,517 4.45 1,920 431 8.16%
6,360
6,320
Lower Reach 38,431 7.28 1,880 258 .89%
4,440
McGee Creek
9,120
Upper Reach 27,420 5.19 2,800 539 10.21%
6,320
Source: SCE, 1986a; 1986b
Notes:
b — Extrapolated from ArcGIS calculation tool of SCE 1986a and 1986b.
¢ — Extrapolated from USGS topographic contour map.
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9.4.9. FEDERALLY APPROVED WATER QUALITY STANDARDS

The state of California has responsibility for maintaining water quality standards through
the federal CWA. The SWRCB and LRWQCB are responsible for the protection of
beneficial uses of water resources within its jurisdiction and use planning, permitting, and
enforcement authorities to meet this responsibility. Every water body within the LRWQCB
jurisdiction is designated a set of beneficial uses that are protected by appropriate water
quality objectives as described in the Lahontan Region Basin Plan ([Basin Plan],
LRWQCB, 1995).

For smaller tributary streams in which beneficial uses are not specifically designated, they
are granted with the same beneficial uses as the streams, lakes, or reservoirs to which
they are a tributary. Table 9.4-19 lists the water bodies to which this Bishop Creek Project
drains and their beneficial use designations.

The Basin Plan defines the beneficial use abbreviations as the following:

e Municipal and Domestic Supply (MUN) — Uses of water for community, military, or
individual water supply systems including, but not limited to, drinking water supply.

e Agricultural Supply (AGR) — Beneficial uses of waters used for farming, horticulture,
or ranching, including, but not limited to, irrigation, stock watering, and support of
vegetation for range grazing.

¢ Industrial Process Supply (PRO) — Uses of water for industrial activities that depend
primarily on water quality.

e Industrial Service Supply (IND) — Uses of water for industrial activities that do not
depend primarily on water quality including, but not limited to, mining, cooling water
supply, geothermal energy production, hydraulic conveyance, gravel washing, fire
protection, or oil well re-pressurization.

e Ground Water Recharge (GWR) - Beneficial uses of waters used for natural or artificial
recharge of ground water for purposes of future extraction, maintenance of water
quality, or halting of saltwater intrusion into freshwater aquifers.

e Freshwater Replenishment (FRSH) - Beneficial uses of waters used for natural or
artificial maintenance of surface water quantity or quality (e.g., salinity).

e Hydropower Generation (POW) — Uses of water for hydroelectric power generation.

e Water Contact Recreation (REC-1) — Uses of water for recreational activities involving
body contact with water, where ingestion of water is reasonably possible. These uses
include, but are not limited to, swimming, wading, water-skiing, skin and scuba diving,
surfing, whitewater activities, fishing, or use of natural hot springs.

¢ Non-Contact Water Recreation (REC-2) — Uses of water for recreational activities
involving proximity to water, but not normally involving body contact with water where
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ingestion of water is reasonably possible. These uses include, but are not limited to,
picnicking, sunbathing, hiking, beachcombing, camping, boating, tide pool and marine
life study, hunting, sightseeing, and aesthetic enjoyment in conjunction with the above
activities.

e Commercial and Sportfishing (COMM) - Beneficial uses of waters used for commercial
or recreational collection of fish or other organisms including, but not limited to, uses
involving organisms intended for human consumption.

e Cold Freshwater Habitat (COLD) — Uses of water that support cold water ecosystems
including, but not limited to, preservation or enhancement of aquatic habitats,
vegetation, fish, or wildlife, including invertebrates.

o Wildlife Habitat (WILD) — Uses of water that support terrestrial or wetland ecosystems
including, but not limited to, preservation and enhancement of terrestrial habitats or
wetlands, vegetation, wildlife (e.g., mammals, birds, reptiles, amphibians,
invertebrates), or wildlife water and food sources.

e Preservation of Biological Habitats of Special Significance (BIOL) - Beneficial uses of
waters that support designated areas or habitats, such as established refuges, parks,
sanctuaries, ecological reserves, and Areas of Special Biological Significance
(ASBS), where the preservation and enhancement of natural resources requires
special protection.

e Spawning, Reproduction, and/or Early Development (SPWN) — Uses of water that
support high quality aquatic habitats suitable for reproduction and early development
of fish.

The water quality objectives include both numeric and narrative standards for surface
water that are based on criteria that protect both human health and aquatic life. If water
quality is maintained at levels consistent with these objectives, beneficial uses are
considered protected. Applicable water quality objectives and standards in the Basin Plan
are provided in Table 9.4-20 and Table 9.4-21.
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Table 9.4-20. Water Quality Objectives in the Upper Owens River Hydrologic Unit

Constituent/

Water Quality Objective

Parameter
Ammonia Shall not exceed the values in Tables 3-1 to 3-4 in LRWQCB Basin Plan.
Bacteria The fecal coliform concentration during any 30-day period shall not exceed

a log mean of 20/100 milliliters (ml), nor shall more than 10 percent of all
samples collected during any 30-day period exceed 40/100 ml.

Biostimulatory

Waters shall not contain biostimulatory substances in concentrations that

Constituents

Substances promote aquatic growths to the extent that such growths cause nuisance or
adversely affect the water for beneficial uses.
Chemical Waters designated as MUN shall not contain concentrations of chemical

constituents exceeding the maximum contaminant level (MCL) or secondary
maximum contaminant level (SMCL) based upon drinking water standards
specified in Title 22.

Chlorine, total

For the protection of aquatic life, total chlorine residual shall not exceed either

Oxygen (DO)

residual a median value of 0.002 mg/L or a maximum value of 0.003 mg/L. Median
values shall be based on daily measurements taken within any 6-month
period.

Color Water shall be free of discoloration that causes nuisance or adversely affects
beneficial uses.

Dissolved The DO concentration, as percent saturation, shall not be depressed by more

than 10 percent, nor shall the minimum DO concentration be less than 80
percent of saturation. For waters with the beneficial uses of COLD, COLD
with SPWN, WARM, and WARM with SPWN, the minimum DO concentration
shall not be less than that specified in Table 3-6 of the LRWQCB Basin Plan.

Floating Water shall not contain floating material, including solids, liquids, foams, and

Material scum, in concentrations that cause nuisance or adversely affect beneficial
uses.

Oil & Grease Waters shall not contain oils, greases, waxes, or other materials in
concentrations that cause nuisance, result in a visible film or coating on the
surface of the water or on objects in the water that cause nuisance, or that
otherwise adversely affect the water for beneficial uses.

pH In fresh waters with designated beneficial uses of COLD or WARM, changes

in normal ambient pH levels shall not exceed 0.5 pH units. For all other
waters of the region, the pH shall not be depressed below 6.5 nor raised
above 8.5.

Radioactivity

Radionuclides shall not be present in concentrations that are deleterious to
human, plant, animal, or aquatic life or that result in the accumulation of
radionuclides in the food web to an extent that presents a hazard to human,
plant, animal, or aquatic life.
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Constituent/ Water Quality Objective

Parameter

Sediment The suspended sediment load and suspended sediment discharge rate of
surface waters shall not be altered in such a manner as to cause nuisance
or adversely affect beneficial uses.

Settleable Waters shall not contain substances in concentrations that result in the

Material deposition of material that causes nuisance or adversely affects beneficial
uses.

Suspended Waters shall not contain suspended material in concentrations that cause

Material nuisance or adversely affect beneficial uses.

Tastes and | Waters shall not contain taste or odor-producing substances in

Odors concentrations that impart undesirable tastes or odors to fish or other edible
products of aquatic origin that cause nuisance, or that adversely affect the
water for beneficial uses.

Temperature The natural receiving water temperature of intrastate waters shall not be
altered unless it can be demonstrated to the satisfaction of the RWQCB that
such alteration in temperature does not adversely affect beneficial uses.

Toxicity All waters shall be maintained free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or
aquatic life.

Turbidity Waters shall be free of changes in turbidity that cause nuisance or adversely
affect the water for beneficial uses. Increases in turbidity shall not exceed
natural levels by more than 10 percent.

Source: LRWQCB, 1995

Table 9.4-21. Water Quality Objectives for Certain Project Water Bodies

Objective (mg/L) &b
Surface Waters NOs- Total
TDS Cl F B N N PO,
Lake Sabri 10 2.0 0.10 0.05 0.2 0.3 0.03
axe >abrina 17 3.0 00| 005| 03 0.6 0.05
Bishop Creek 27 1.9 0.15 0.02 0.1 0.1 0.05
(Intake No. 2) 29 3.0 0.15 0.02 0.2 0.4 0.09
Source: LRWQB, 1995
a Annual average value/90th percentile value (underlined).
b Objectives are in mg/L and are defined as follows:
B = Boron
Cl = Chloride
F = Fluoride
N = Nitrogen, Total
NO3-N = Nitrate as Nitrogen
PO4 = Orthophosphate, dissolved
TDS = Total Dissolved Solids (Total Filterable Residue)
Copyright 2022 by Southern California Edison Company June 2022
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9.4.10. WATER QUALITY

The information presented in this section provides an overview of the existing physical
and chemical water quality conditions in the Bishop Creek Project vicinity. Water quality
information presented in this section was derived from existing published reports and
publicly available databases.

9.4.10.1. Previous Studies

Existing information sources confirmed that the physical and water chemistry conditions
in the streams and rivers associated with the Bishop Creek Project (bypass reaches) are
of high quality and conform to regulatory water quality objectives and standards. No
persistent, widespread water quality issues were identified. There is no agriculture or
water treatment plants that discharge into the bypass reaches. Many studies were
conducted in the Bishop Creek Project area by various entities including SCE, USFS and
the USGS. The following discussion is a summary of the findings of previously conducted
studies.

SCE MONITORING DATA

In 1974, ESE in cooperation with the University of California at Los Angeles conducted
an environmental baseline study of the water quality of Bishop Creek. The report
concluded that the water quality of Bishop Creek was excellent and displayed the
following characteristics:

e TDSs remained very low throughout the summer, less than 30 mg/I

e Ca was the predominant cation in all sampled waters and surface water composition
reflected the general geology of the drainage basin

e Nitrate and phosphate levels were low, generally less than 0.10 mg/1 and 0.05 mg/L,
respectively

Water temperatures generally increased downstream; the report further stated that
calcium was the dominant cation and that North Fork had higher values than other
drainages and appeared to be related to the geology (marble roof pendants) that is found
in the upper reaches of North Fork. In addition, the report noted that as flow decreased in
Bishop Creek increases in various ions were noted and was attributed to groundwater
making up a larger percentage of the baseflow of the stream. The groundwater generally
having more contact time with the underlying bedrock and accordingly higher
concentrations of major ions (ESE, 1974).

ESE (1975) determined that similar water characteristics that were reported from previous
investigations with increasing dissolved constituents coincides with decreasing elevation.
The dominant anion was bicarbonate, and the dominant cations were calcium and
sodium. In addition, the water quality of Bishop Creek at the furthest downstream site
(below Plant No. 6) had lower concentrations of alkalinity and dissolved constituents. ESE
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(1975) stated that the likely reason for the decrease was the routing of water for power
generation purposes.

Table 9.4-22 provides a summary of the water quality characteristics for Bishop Creek,
as reported in 1975. In 1985, SCE investigated the South Fork, McGee Creek, and Birch
Creek to characterize the water quality of the adjacent drainages and additional points on
Bishop Creek. This data is summarized in Table 9.4-23 and Table 9.4-24. Figure 9.4-7
presents the locations where water quality samples were collected.

Minor amounts of boron, barium, aluminum, iron, and manganese were found in the
various drainages with the highest levels generally found in Bishop Creek below the
confluence with South Fork.
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Table 9.4-22. Physical and Chemical Characteristics of North and Middle Fork of Bishop Creek
June - November 1974

Sample Location
S19 Bishop Creek
s1 s2 S2A s3 s4 S6 S6A s7 S8 © Hury 395 (4

Parameter Range Range Range Range Range Range Range Range Range Spring Fall
Calcium (mg/L) | 17-37| 23-49| 1.929| 1932| 2226 | 2330 | 2333| 2127 | 2130| 96 8.8
Magnesium 0.1- 0.13- 0.12- 0.14- 0.17- 0.18- 0.18- 0.13- 0.13- 07 05
(mg/L) 0.16 0.18 0.16 0.22 0.19 0.22 0.23 0.22 0.16 : :

. 0.80.8-
Sodium (mg/L) | 04-08 | 0811| 06-10| 0510 0608 | .3 07-11| 0812 | 0607| 45 3.4
Nitrate as N 0.03- 0.08- 0.05- 0.05- 0.05- 0.05- 0.06- 0.06- 0.06- 03 08
(mg/L) 0.11 0.13 0.12 0.1 0.12 0.13 0.12 0.12 0.1 : :
Phosphate as P | 0.03- 0.02- 0.02- 0.02- 0.02- 0.02- 0.01- 0.01- 0.01- ~ ~
(mglL) 0.04 0.05 0.05 0.04 0.05 0.03 0.03 0.04 0.03
Total Dissolved | 8-26 7-20 8-21 9-16 11-21 | 20 11-21 | 8-10 - -
Solids (mg/L)
\T’\g?;ererature 10.0- 8.5- 10.0- 9.0- 10.0- 10.0- 12.5- 11.0- 9.0- 125 65

P 115 11.0 135 135 14.0 15.0 14.5 15.0 15.0 : '
(deg °C)
pH (units) 5575 | 5071| 5088 | 5074| 5068| 5082 | 5572| 5084 | 5073]| 75 7.29
Diss. Oxygen 6681 | 67-94| 6891| 6888 | 6875| 6486 | 6377 4061 6278 92 9.3
(mg/L) 8.1

(*) Spring: May 1974; Fall: November 1974
(--) indicates analysis not performed

Source: ESE, 1974
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Table 9.4-23. Physical and Chemical Characteristics of South Fork of Bishop Creek(B)!
McGee Creek, and Birch Creek

Watershed/Sample Location Number
Parameter South Fork of Bishop McGee Creek Birch Creek Middle
Creek Fork

S9 S10 S11 S12 S13 S14 S15 S16 S17 S18
Calcium (mg/L) 2.61 14.03 12'2 1.20 1.40 *x 15.63 6.81 5.01 6.61
Magnesium (mg/L) 0.24 1.22 1.22 0.10 0.10 ** 1.46 0.24 0.24 0.73
Sodium (mg/L) 0.46 0.92 0.69 0.23 0.23 o 0.92 0.46 0.46 0.46
Potassium (mg/L) 1.56 7.04 6.65 0.78 2.35 ** 3.13 4.30 2.74 2.74
Nitrate as N (mg/L) 0.03 0.05 0.02 0.06 0.06 x 0.02 0.1 0.06 0.03
Sulfate as S (mg/L) 0.49 7.18 6.27 0.20 0.19 *x 1.83 1.62 0.89 1.96
Acid Neutralizing 152 707 684 72.4 80.8 ox 1023 409 283 384
Capacity (peq/L)
Water Temperature 96 101 9.2 8.2 10.0 - 8.2 78 858 9.4
(deg °C)
pH (units) 7.26 7.77 7.88 7.05 7.11 *x 7.80 7.69 7.58 7.55
Diss. Oxygen _ - *k - - - -
(mglL) 8.9 8.1 8.3

Samples collected September 1985. (--) indicates analysis not performed. (**) indicates sample not taken due to dry creek.

Source: SCE, 1986¢
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Table 9.4-24. Physical and Chemical Characteristics of Middle and South Fork Bishop @P), McGee, and Birch
Creeks May 1986- Dec 1987

Watershed/Sample Locations (c)

Midc_ile Fork Soth Fork Bishop Creek McGee Nort_h Fork South Fork

of Bishop of Bishop Below South Creek of Birch of_

Creek Creek Fork Creek Birch Creek
oarameter 1,2.3,4 4112 2S, 3S, i76 7, 8,9, 10, 11,12 13,14 15, 16
Calcium (mg/L) 1.3-10.0 2.5-47.3 4.1-20 2.58-10.3 5.5-13.9 13.8-15.3
Magnesium (mg/L) 0.1-0.9 0.3-5.7 0.4-4.9 0.20-0.77 0.3-0.5 1.34-1.59
Sodium (mg/L) 0.3-2.7 0.7-4.8 1.2-16.7 1.00-2.77 1.8-2.5 1.93-2.85
Potassium (mg/L) 0.04-1.0 0.4-3.3 0.1-2.0 0.50-1.67 0.6-1.3 1.38-1.56
ANC (peg/L) (d) 122-447 146-2,532 235-1,537 153-651 321-789 893-1,006
Chloride (mg/L) 0.1-0.5 0.2-1.0 0.2-5.6 0.12-0.28 0.2-0.3 0.23-0.25
Nitrate (mg/L) ND(e)-1.1 ND-0.8 ND-1.2 0.55-0.59 ND-0.5 ND
Sulfate (mg/L) 0.1-13.3 1.3-23.2 1.7-13.0 1.16-2.76 2.9-35 1.78-2.25
Silica (mg/L) 1.5-9.1 2.52-13.9 5.65-22.7 NS (f) 9.65-11.4 16.63-19.58
Boron (mg/L) ND-0.01 ND-0.02 ND-0.04 NS ND ND
Barium (mg/L) ND ND-0.019 ND-0.054 NS ND-0.003 0.001-0.005
Aluminum (mg/L) ND-0.07 ND-0.09 ND-0.60 NS ND-0.16 ND-0.15
Iron (mg/L) ND-0.83 ND-0.19 ND-0.74 NS ND-0.002 0.02-0.04
Manganese (mg/L) ND-0.042 ND-0.035 ND-0.028 NS ND ND-0.002

Source: Lund, undated

b - Values presented are estimated. Original values were reported in pmoles/L (UCR, 1988) and converted to mg/L.
¢ - ANC=Acid Neutralizing Capacity.

d - ND=Not detected (no detection limit provided).

e - NS=Not sampled.
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UNIVERSITY OF CALIFORNIA RIVERSIDE WATER QUALITY INVESTIGATIONS

In 1986, the University of California at Riverside conducted a water quality investigation
of Bishop Creek and selected eastern Sierra Nevada lakes for SCE. The following
discussion presents the results of that investigation.

Bishop Creek

As part of the California SWAMP for perennial streams, the California SWRCB undertook
a water quality monitoring program on Bishop Creek from 2013 to 2016. The results of
the study are summarized in Table 9.4-30.

Water quality was similar to that observed in previous studies with calcium and sodium
the dominant cations. TDSs were low, ranging from 25 to 66 mg/L, but averaged above
the Basin Plan value of 27 mg/L above Intake No. 2. Water temperature was generally
less than 62.6 °F. Two biological parameters detected were fecal coliform and E. coli and
ranged from 1 to 66 cfu perl100 ml and 1 cfu to 61 cfu per 100 ml, respectively; exceeding
the basin standard of 20 cfu/100 ml for fecal coliform.

Samples collected over the 2-year period of 2015 and 2016 indicated non-detectable
values for fecal coliform or E. coli for Bishop Creek (total of three samples) at the USFS
boundary. Studies conducted by the LRWQCB for Bishop Creek concluded that the
impaired portion of Bishop Creek was located below Plant No. 6 and was likely the result
of cattle grazing in or near Bishop Creek and potentially leaking sanitary sewer systems
in lower Bishop Creek (Knapp and Craig, 2016).

South Lake and Lake Sabrina

Like most Sierra reservoirs, South Lake and Lake Sabrina have very steep sides and
considerable annual fluctuations in surface elevations which severely limit the production
of littoral aquatic vegetation. There have been no comprehensive limnological studies of
these lakes. Limited water quality profiling of the lakes was conducted from June 1986
until November 1987 and are presented in Table 9.4-25 and Table 9.4-26. Field
measurements of water temperature, pH, and DO were conducted at one point on each
lake. In general, water temperature varied from lows of 32.3 °F in March to 59.7 °F in late
August. In general, water temperature decreased with increasing depth.

Dissolved oxygen ranged from 11.98 mg/L in early March to 2.44 in late August and was
generally above 100 percent saturation except in August when DO values dropped to less
than 38 percent saturation. DO inversely followed water temperature and decreased
values were observed as water temperatures increased. Values for pH ranged from 6.81
to 9.32, however most values were between 7 and 8 pH units.

The chemical characteristics of the lakes are given in Table 9.4-27. The measurements
were taken in the fall of 1985. The chemical composition of these lake waters appears
typical for reservoirs of this elevation and latitude in the Sierra Nevada. There are three
basic factors which cause the high elevation reservoirs of this portion of the High Sierra
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to be mineral and nutrient-poor. First, the watersheds are generally undisturbed and
support very little human habitation. Second, the substrates in these drainages are
dominantly igneous intrusive rocks, and third, the drainages contain very shallow and
poorly vegetated soils. The combination of these factors results in very little leaching of

minerals and nutrients into waters entering the reservoirs.

Table 9.4-25. 1986 Depth Profiles for Lake Sabrina

Date Depth Water pH (units) Dissolved Oxygen
(meters) Temperature
(deg °C) mg/L % Saturation

June 24, 1986 0.5 12.61 7.25 8.31 108.3
25 11.16 7.26 8.72 110.1
4.5 9.33 7.33 9.07 110.0
6.5 8.64 7.34 9.31 111.3
8.5 8.01 7.43 9.46 1115
10.3 7.50 7.46 9.59 111.8
August 19, 1986 0.5 15.41 7.27 7.93 109.9
2.5 15.25 7.23 7.72 106.6
4.5 15.23 7.25 7.63 105.3
6.5 14.91 7.45 8.11 1111
8.5 14.50 7.71 8.23 111.8
10.3 14.03 8.06 8.44 113.5
12.5 12.81 7.89 8.45 110.6
14.5 10.82 7.65 8.43 105.7

16.5 10.05 7.30 6.97 85.9
October 27, 1986 0.5 7.29 6.81 9.33 108.3
2.5 7.29 7.01 8.96 104.0
4.5 7.31 7.09 8.91 103.4
6.5 7.30 7.13 8.85 102.7
8.5 7.26 7.15 8.82 102.3

Source: Lund, undated
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Table 9.4-26. 1987 Field Water Quality Depth Profiles for Lake Sabrina

Date Depth Water pH Dissolved Oxygen
(meters) Temperature | (units)
(deg °C) mg/L % Saturation
March 18, 1987 0.5 0.14 7.14 11.98 114
1.0 0.49 7.21 11.03 106
2.0 1.66 7.26 10.45 105
3.0 2.24 7.31 10.09 103
4.0 2.80 7.35 9.70 100
4.6 2.94 7.38 9.47 98
June 30, 1987 0.0 14.8 * 8.61 121
0.5 14.5 * 8.70 122
1.5 14.4 * 8.64 121
25 14.4 * 8.62 120
3.5 14.3 * 8.64 120
4.5 14.3 * 8.64 120
5.5 14.3 * 8.61 120
6.5 14.2 * 8.74 122
7.5 13.7 * 9.05 124
8.5 13.1 * 9.26 126
9.5 12.8 * 9.41 127
10.5 12.1 * 9.64 128
11.5 11.6 * 9.81 128
12.5 10.5 * 10.41 133
August 24, 1987 0.5 15.39 7.74 2.58 37
25 15.42 7.69 2.44 35
4.5 15.42 7.66 2.44 35
6.5 15.41 7.66 2.44 35
8.5 15.37 7.62 2.48 35
10.5 14.91 7.62 2.55 36
12.5 13.47 7.63 2.60 36
14.5 12.25 7.78 2.71 36
15.1 11.92 7.75 2.72 36
November 3, 1987 0.5 8.48 7.04 8.42 102
25 8.50 7.23 8.25 100
4.5 8.52 9.32 7.87 95
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Date Depth Water pH Dissolved Oxygen
(meters) Temperature | (units)
(deg °C) mg/L % Saturation
6.5 8.51 7.55 8.34 101
8.5 8.53 7.66 8.07 98
10.5 8.42 7.40 7.82 95
11.0 8.52 7.66 8.14 99

Source: Lund undated
* Probe failure. No readings collected.

Note: low dissolved oxygen readings in the August 1987 measures are suspected to be erroneous as
no corresponding fish kill was reported.

Table 9.4-27. Chemical Characteristics for South Lake and Lake Sabrina®

South Lake Lake Sabrina
Parameter

Surface Bottom Surface Bottom
Calcium (mg/L) 1.98 1.98 1.94 1.88
Magnesium (mg/L) 0.16 0.16 0.11 0.11
Sodium (mg/L) 0.34 0.34 0.18 0.28
Potassium (mg/L) 0.98 0.98 0.78 0.78
Nitrate as N (mg/L) 0.035 0.026 0.016 0.013
Sulfate as S (mg/L) 0.438 0.399 0.136 0.138
Bicarbonate --- ---

Source: Lund, undated
a Samples collected September 1985.

As part of an ongoing program to monitor for changes in stream geomorphology at
specific locations along Bishop Creek, water temperature data was collected at six
locations along Bishop Creek, two locations along McGee Creek and one location on
Birch Creek (Figure 9.4-8). In general, water temperature was collected during the periods
from October 2003 to October 2004 and April 2009 to October 2014 and again in 2019.
The actual available data varied with each of the locations and is summarized in Table
9.4-28.

The water temperature data collection varied from every 15 minutes to hourly during the
monitoring periods. The data was summarized and daily average, maximum and
minimum values were obtained for each day of monitoring and are plotted in Appendix E
(Volume II). The results indicated that water temperature varied throughout the year with
lows averaging near 32 °F during the winter months (December to March) and rising to
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slightly less than 95 °F in the summer months (June to August). The variations between
maximum and minimum water temperatures for a given day was generally very small in
the winter months and rose up to as much as 59 °F in the summer months.

WATER TEMPERATURE MONITORING

Where available, daily streamflow discharge data from nearby USGS stations were
plotted with the water temperature data to assess if there was a correlation between
streamflow and water temperature. Chart patterns suggest that the correlation is poor. Air
temperature data (maximum and minimum daily values) were obtained from the Global
Historical Climatology Network (GHCN) station located at Bishop Airport (COOP Station
USWO00023157) for the same period in which water temperature data was collected along
Bishop Creek. The water temperature data was plotted along with air temperature data
for Bishop Creek Site 1 for the period October 2003 to October 2004. The chart suggests
that the correlation between air temperature and water temperature is very good with daily
increases and decreases in air temperature strongly tracking water temperature changes
in Bishop Creek.
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Figure 9.4-8. Water Temperature Data Collection Sites
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A second period was evaluated (September 2013 to October 2014) for Bishop Creek
Site 4. Maximum and minimum daily air temperature data was obtained from Bishop
Creek Airport (COOP Station USW00023157) and plotted with average, maximum, and
minimum daily water temperature data calculated for Bishop Creek Site 4. Water
temperature results observed at Bishop Creek Site 1 for the 2003-2004 period, appeared
to track with the daily changes observed for air temperature at Bishop Airport. This
suggests that regional air temperature changes are the major factors affecting water
temperature in Bishop Creek.

Table 9.4-28. Water Temperature Monitoring Locations Along Bishop, Birch, and
McGee Creeks

Closest
Site Location USGS Monitoring Periods
Station

Between Intake No. 2 and
confluence of Middle and

Bishop Creek - Site 1 South Forks of Bishop 10270877 10/12/2003-
) ; 10/27/2004
Creek. Adjacent to Big
Trees Campground.
Between Plant 3/Intake No. 1/1/2004-10/27/2004
Bishop Creek - Site 2 4 and confluence of Bishop 10270940
and Coyote Creeks 4/26/2009-9/17/2013
10/12/2003-8/25/2004
Bishop Creek - Site 3 Between Plant 4 and Site 5 10270970 4/26/2009-10/29/2009
9/18/2013-10/25/2014
10/12/2003-
10/27/2004

Between Plant 2/Intake No.
3 and Plant 3/Intake No. 4

Bishop Creek - Site 4 10270885

4/26/2009-10/29/2009
9/18/2013-10/25/2014

10/11/2003-
10/28/2004

4/26/2009-10/29/2009
9/18/2013-10/25/2014
10/11/2003-5/7/2004

4/26/2009-10/16/2011

10/12/2003-
Approximately 1 mile 10/27/2004
Birch Creek downstream of point where 10268282 4/27/2009-5/2/2013

instream flows are released
9/17/2013-10/27/2014

10/12/2003-
McGee Creek Above 10/24/2004

Diversion NA

Bishop Creek - Site 5 Between Site 3 and Plant 5 10270970

Bishop Creek - Site 6 Upstream of Plant 6 10271200

6/10/2009-10/25/2014
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Closest
Site Location USGS Monitoring Periods
Station
10/12/2003-
10/24/2004
McGee Creek Below NA 6/10/2009-5/2/2013
Diversion
10/12/2013-
10/27/2014

Notes: NA=Not Applicable.

OTHER PROJECT RELATED MONITORING DATA

In 1980, the National Park Service (NPS) Water Resources Division conducted a surface
water quality study of 13 selected sites in the upper reaches of North, Middle and South
forks of Bishop Creek. A total of 13 samples were collected and analyzed for major ions
and selected trace constituents and are presented in (Table-9.4-29). All
constituents/parameters were below their respective MCL or basin standard except for
chloride. Chloride ranged from 5 mg/L to 8 mg/L; the water quality objective for Bishop
Creek at Intake No. 2 is 1.9 mg/L.

As part of the California's SWAMP for perennial streams, the California SWRCB
conducted a water quality monitoring program on Bishop Creek from 2013 to 2016. The
water quality was similar to that observed in previous studies with calcium and sodium
the dominant cations. TDSs were rated as low, ranging from 25 mg/L to 66 mg/L;
however, the solids averaged above the Basin Plan value of 27 mg/L for above Intake
No. 2. Water temperature was generally less than 62.6 °F. Two biological parameters
detected were total coliform and E. coli that ranged from 1 to 66 cfu perl00 ml and 1 to
61 cfu perl00 ml, respectively: exceeding the basin standard of 20 cfu/100 ml for fecal
coliform.

Samples were collected over a 2-year period from 2015 to 2016 that indicated non-
detectable values for fecal coliform and E. coli for Bishop Creek (total of three samples)
at the USFS boundary (Table 9.4-30). Studies conducted by the RWQCB on Bishop
Creek concluded that the impaired portion of Bishop Creek was located below Plant No. 6
and was likely the result of cattle grazing in or near Bishop Creek and potentially leaking
sanitary sewer systems in lower Bishop Creek (Knapp and Craig, 2016).
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Table-9.4-29. Summary of NPS Water Quality Sampling on Bishop Creek

Parameter/Constituent (a) Units No. of | Maximum| Minimum| Mean (b) Basin
Samples Standards

Water Temperature (deg °C) 13 10 3 7.9 NA
pH (units) 13 8.4 6.9 7.7 6.5-8.5 ()
Alkalinity (as CaCOs) (mg/L) 13 23 3 9.1 NA (d)
Specific Conductance (umhos/cm)| 13 60 10 21.2 900-1,600 (e)
Calcium (mg/L) 13 14.8 1.6 6.2 NA
Magnesium (mg/L) 13 0.9 ND<0.1 |03 NA
Sodium (mg/L) 13 2.06 ND<0.1 |0.82 NA
Potassium (mg/L) 13 1.1 ND<0.1 |05 NA
Chloride (mg/L) 13 8 5 6.8 1.9 (f)
Silicon (mg/L) 13 4.6 0.5 1.2 NA
Boron (ug/L) 13 71 5 20.6 200 ()
Bromide (ug/L) 10 82.3 50.3 65.5 NA
Phosphorus (ug/L) 13 7,477 ND<40 |2,138 NA
Aluminum (ng/L) 13 71 ND<10 |37.3 200 (e)
Barium (Mg/L) 13 6 ND<2 3.7 1,000 (g)
Beryllium (Ho/L 13 1 ND<1 1.0 4
Cobalt (Hol/L) 13 5 ND<2 3.6 NA
Copper (Mg/L) 13 5 ND<2 31 1,000 (e)
Iron (Mg/L) 13 42 ND<10 |22.3 300 (e)
Lithium (Hol/L) 13 95 ND<2 60.6 NA
Manganese (ng/L) 13 5 ND<2 3.0 50 (e)
Molybdenum (ng/L) 13 21 ND<4 9.9 NA
Nickel (Hol/L) 13 11 ND<4 8.0 100
Strontium (na/L) 13 21 3 9.6 NA
Titanium (Hol/L) 13 3 ND<2 23 NA
Uranium (na/L) 13 0.583 0.014 0.209 NA
Vanadium (Hol/L) 13 4 ND<0.1 |- (h) NA
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Parameter/Constituent (a) Units No. of | Maximum| Minimum| Mean (b) Basin
Samples Standards
Zinc (Hg/L) 13 15 ND<4 7.2 5,000 (e)

Source: CEDEN, 2018
Notes:

a — Cerium, Chromium, Dysprosium, Scandium, Silver, Yttrium, & Zirconium were analyzed but not detected in

all samples collected.

b - Only detectable values were used in the calculation of the mean.
¢ - U.S. Environmental Protection Agency (EPA) secondary standard for pH.

d — NA = Not Applicable — no current MCL.

e - CDWP secondary MCL.

f - Basin Plan for Bishop Creek at Intake No. 2.

g — California Drinking Water Program primary maximum contaminant level (MCL).

h - Only one sample reported a detectable value.
BOLD Equal to or above current Basin Plan, MCLs or notification levels.
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Table 9.4-30. SWAMP Water Quality Sampling on Bishop Creek at USFS

Boundary!

Parameter/Constituent (a) | Units No. of Maximu | Minimum Mean Basin

Sample m Standards

Oxygen, dissolved (mg/lL)| 1 10.7 10.7 - varies
Water Temperature (deg 12 16.4 2.2 9.84 NA
pH (units) | 12 10.3 7 7.97 6.5-8.5 (b)
Alkalinity (as CaCOs3) (mg/L) | 12 44 19 30.4 NA (c)
Turbidity (NTU) | 12 1.54 0.33 0.724 5(d)
Specific Conductance (uS/em| 12 104.4 40.7 74.63 900-1,600 (d)
Total Dissolved Solids (TDS)| (mg/L)| 12 66 25 46.0 27 (@)
Calcium (mg/L)| 12 13.7 0.6 7.99 NA
Magnesium (mg/L)| 11 1.63 0.43 1.032 NA
Sodium (mg/L)| 11 4.82 1.1 3.085 NA
Potassium (mg/L)| 10 2.86 0.31 1.636 NA
Chloride (mg/L)| 12 1.6 0.36 0.884 1.9 (a)
Sulfate (as SOa4) (mg/L) | 12 9.55 3.15 6.157 250-500 (d)
Fluoride (mg/L)| 11 0.143 0.046 0.1014 0.15(a)
Boron (mg/L)| 12 0.481 0.0058 0.1271 0.2 (a)
Nitrate and Nitrite (as N) (mg/lL)| 11 0.0475 0.0065 0.01999 10 (e)
Nitrogen, Total (mg/lL) | 12 0.125 0.049 0.0794 0.1 (a)
Phosphorus as P (mg/L)| 9 0.0094 0.0054 0.00752 NA
Orthophosphate as P (mg/L)| 12 0.0132 0.0051 0.00880 0.05 (a)
Fecal Coliform cfu/a0 | 27 66 1 8.9 20 (9)
E. Coli cfu/10 | 24 61 1 8.0 NA

Source: CEDEN, 2018

Notes:

1 — station 603BSP111

a — Basin Plan for Bishop Creek at Intake No. 2.

b — U.S. Environmental Protection Agency (EPA) secondary standard for pH.

¢ — NA = Not Applicable — no current MCL.

d - CDWP secondary MCL.

e - California Drinking Water Program primary maximum contaminant level (MCL).

f —.cfu - colony forming units

g — Lahontan Basin Plan

BOLD Equal to or above current MCLs or notification levels.
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9.4.10.2. Summary of Water Quality Relicensing Study

Although the Bishop Creek Project is located in a relatively clean granitic watershed with
limited factors to impact water quality, during TWG meetings undertaken as part of the
relicensing effort, and in written comments, stakeholders expressed a need to develop an
understanding of water quality parameters in the Bishop Creek Project area and establish
baseline conditions for the future. Water storage and diversion activities could affect water
guality in Bishop Creek Project waters or contribute to water quality issues downstream.

The following information was obtained from the first year (2020) of the proposed 2-year
Water Quality Study (AQ 5), as well as preliminary summary results of the 2021 Water
Quiality Field Program, including a comparison to the 2020 results. The Final Technical
Report for the AQ 5 study can be found in Volume Il of this FLA,.

The goals and objectives of the Bishop Creek Program were:
e Monitor water quality'® for 2 years on a regular basis at multiple monitoring sites

0 Above-Project: establish reference baseline conditions of inflow from natural runoff
in the watershed

o In-Project: assess how or if water quality changes throughout various facilities
within the Project area (i.e., various depths and locations in South Lake and Lake
Sabrina, powerhouse discharges)

0 Below-Project: assess any/all potential impacts Bishop Creek Project operations
may have on water quality that is leaving the Project area

e Monitor water temperature for 2 years on a regular basis at multiple monitoring sites

0 Above-Project: establish reference baseline conditions of inflow from natural runoff
in watershed

o In-Project: asses how or if water temperature changes throughout various facilities
within the Project area (various depths and locations in South Lake and Lake
Sabrina, power plant discharges)

o0 Below-Project: assess any/all impacts Bishop Creek Project operations may have
on water temperature that is leaving the Project area

e Ensure that future Bishop Creek Project facilities and operations are:

16 The following water quality parameters were monitored as part of the 2020 study: dissolved oxygen,
water temperature, turbidity, conductivity, total dissolved solids, orthophosphate, nitrate, total nitrogen,
water quality (Secchi Disk) and E. coli
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0 consistent with the water quality goals and objectives for Bishop Creek in the Basin
Plan (LRWQCB, 1995)

o0 consistent with the desired conditions described in the 2019 Land Management
Plan for the INF for Social and Economic Sustainability and Multiple Uses with the
desired conditions described in “Land Management Plan for the Inyo National
Forest” (USDA, 2019) as they relate to ecological sustainability and diversity of
plant and animal communities.

Additionally, the total depth for both lakes was greater than was previously reported.
Equipment used to collect vertical profiles of dissolved oxygen and water temperature
could not reach the maximum depth of the lakes during the June 2020 sampling period.
Additional equipment was obtained to reach the bottom of the lakes in subsequent profiles
conducted in 2020 and 2021.

METHODS

Vertical profiles of dissolved oxygen and temperature were collected at the deepest
location(s) in South Lake and Lake Sabrina to identify the timing, extent, and duration of
any lake stratification. The maximum depth for Lake Sabrina and South Lake was initially
reported to be 78 feet and 130 feet, respectively. However, at South Lake, the maximum
depth at the profile point on July 27, 2021, was 147.0 feet with a lake surface elevation of
9676.00-feet msl, and at Lake Sabrina, the maximum depth at the profile point on July
28, 2021, was 206.7 feet with a lake surface elevation of 9098.58-feet msl. Field
measurements of DO and water temperature measurements were collected starting at
approximately 0.5 meter below the water surface and at 1 meter below water surface and
continuing in 1-meter increments until the total depth of the lake was obtained. The 1-
meter increments were selected to align with the Water Quality Implementation Plan,
which defined the thermocline as greater than 33.8 °F per 1-meter of depth. This
implementation plan was distributed to TWG participants for comments in 2020, and
opportunity to discuss whether a change of methods is warranted was provided in
November 2020. No comments were received which suggested a change in methods was
necessary. Profiles were taken monthly June through October in both 2020 and 2021.
When collecting dissolved oxygen and temperature profiles, the same sampling location
was visited each time so that the relative change in the profile could be determined
throughout the summer. Readings were taken every meter from the water surface to the
lake bottom. Lake surface elevation was also recorded during each sampling date.

Bishop Creek’s DO and water temperature sampling was conducted during the same
periods as the lake sampling, monthly in June 2020 and October 2020 and bi-monthly
from early July to late September 2020. Measurements were sampled mid-depth in the
middle of the creek, if accessible; otherwise, measurements were taken adjacent to the
bank of the stream. DO and water temperature data were recorded using a calibrated
hand-held digital instrument. Samples were taken at North Fork Bishop Creek
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(background); Middle Fork Bishop Creek below Lake Sabrina; South Fork Bishop Creek
below South Lake; and below all power plants and in the tailwater of each power plant.

Secchi Disk readings were taken between June and October of 2020 within the deepest
portion of Lake Sabrina and South Lake, at the same locations used for water temperature
and dissolved oxygen profiles. One sample per site was taken using the Secchi Disk to
approximate depth of the euphotic zone/light penetration.

Sampling for turbidity, conductivity, TDS, orthophosphate as phosphorus (POas-P), total
nitrogen (T-Nit), and nitrate (NO3-N) occurred at a minimum of once per month during
June, July, August, and late September 2020, using a peristaltic pump or discrete depth
sampler. At Lake Sabrina and South Lake, sampling took place within a deep hole in each
lake and was performed at two points: one above and one below the thermocline. If no
thermocline was identified, water samples were collected at one-half of the Secchi depth
and 80 percent of the total depth of the lake at the time of sampling.

The riverine sampling for turbidity, conductivity, TDS, orthophosphate, T-Nit, and NOs-N
occurred at North Fork Bishop Creek; Middle Fork Bishop Creek below Lake Sabrina;
South Fork Bishop Creek below South Lake; and below each power plant. Measurements
were collected from straight reaches having uniform flow, and having a uniform and stable
bottom contour, and where constituents were well mixed along the cross section.
Sampling procedures followed the USGS sampling protocol.

Six separate sampling events between July 1 and August 15, 2020 for E. coli occurred at
South Lake and Lake Sabrina (adjacent to the boat ramp) and at any easily accessible
location adjacent to shore at the Intake No. 2 forebay. Water samples were collected
using a grab sampling method.

Additional information collected at each of the riverine sampling events included
streamflow in cfs, air temperature, wind speed and direction, percent cloud cover, and, if
known or attainable, the date, duration, and amount of the most recent precipitation event.

RESULTS

The information in the following sections was compiled using the Bishop Creek 2020
Water Quality Annual Report, distributed to TWGs in early 2021 (Donovan, 2021), and
results of the second year of monitoring.

A more detailed comparison with existing water data is included in the FTR for AQ 5,
included in Volume 11l of this FLA, along with supporting field and laboratory reports.

South Lake

In 2020, the DO and water temperature profiles for South Lake were similar for each
monitoring period throughout the summer and early fall. Each exhibited elevated DO
readings in the upper two thirds of the lake and very low DO readings in the bottom portion
of the lake. A comparison was made to determine if the very low DO readings altered with
lake elevation over the monitoring period, however, no major changes were noted. The
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very low DO readings, the rise in conductivity, and water temperature in the lower portion
of the lake is suggestive of a stratified lake. When compared to the previous monitoring
period, the ranges for DO in 2021 were similar to ranges observed in 2020 (Table 9.4-31).
While the DO concentrations were below the basin objective at 10 percent saturation in
the lower portion of South Lake, releases from South Lake into Bishop Creek are well
above the anoxic zone.

Table 9.4-31. Summary of Dissolved Oxygen levels in South Lake From Vertical
Transects @

Range of Dissolved Oxygen above and below
. Outlet ®
Lake Surface Elevation
Year Range (ft msl) Position© Maximum Minimum
IAbove 9.61 7.07
2020 9747.82 — 9734.02
Below 8.55 0.00
Above 9.53 7.30
2021 9693.20 — 9641.70
Below 8.94 0.00

Source: Donovan, 2022

Notes:

a — Five transects were conducted in each calendar year.

b — From instantaneous measurements at 1-meter intervals from lake surface to bottom of survey/lake.
¢ — Position above or below lake outlet.

Field measurements indicated Secchi disk depth ranged from 8.5 to 12 meters BWS
between June and October. Thermoclines were not detected in June or July of 2020 but
ranged from 17 to 18 meters in August 2020 and 28 to 35 meters in October 2020.
Conductivity ranged from 20 pS/cm to 40 uS/cm in the shallow sampling zone, and 53
puS/cm to 1,880 uS/cm in the deeper sampling zone.

For samples collected above the outlet, TDS averaged 18 mg/L for the 2020 monitoring
period and 21.5 mg/L for the 2021 monitoring period which are both above the basin
objective for South Lake of 12 mg/L. Considering that South Lake is a headwaters lake in
the Bishop Creek drainage, the elevated number appears to reflect background
conditions and the original basin plan objectives for South Lake are indicative of limited
data used to establish the water quality objectives for South Lake. While waters in the
Project area are likely to continue to have values above the basin objectives, under the
Proposed Action, the continued operations of the Bishop Creek Project is not anticipated
to contribute to these vales.

NOs-N was not detected in any samples for both monitoring periods. Total-N was not
detected in the 2020 monitoring period but averaged 0.1 mg/L for the 2021 monitoring
period and equal to the South Lake basin plan objective of 0.1 mg/L. POs-P was detected
but all values were below basin plan objectives for samples collected above the outlet.
While waters in the Project area may continue to have values above the basin objectives,
under the Proposed Action, the continued operations of the Bishop Creek Project is not
anticipated to contribute to these values.
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Table 9.4-32. Summary of Laboratory Results for South Lake for Samples

Collected above the Outlet Depth for 2020-2021 Monitoring Periods

Total Ortho
Dissolved Total phosphate
Solids Nitrate as N Nitrogen as P
Year Parameter (mg/L) (mg/L) (mg/L) (mg/L)
Maximum 33 ND*<0.110 ND<0.30 0.011
2020 Minimum ND<10 ND<0.110 ND<0.30 ND<0.010
ND<0.30
*%
Average 18 ND<0.110 (ND<0.10)** ND<0.010
Maximum 40 ND<0.110 0.17 ND<0.010
2021 Minimum ND<10 ND<0.110 ND<0.10 ND<0.010
Average** 215 ND<0.110 0.11 ND<0.010
. — n
Basin Objective (annual average/90™ | 1, 0.1/0.1 0.1/0.4 0.03/0.04
percentile)

Source: Donovan, 2022
Notes:

* Non-detection (ND) limits

* Arithmetic average is for all samples collected. For samples with ND values, 1/2 of the ND value was used
to calculate average when more than one sample had detectable values, otherwise the ND value was
used.

** Data collected during 2020 and 2021 have indicated that TKN makes up the entire amount of Total-N.
The average for TKN is used as an average for the 2020 period.

Of the seven samples collected for E. coli in South Lake between July and August, of
2020, only one sample had a detectable value of E. coli with 1 MPN/100ml. The single
value was well below the basin plan of 100/300 MPN/100 ml. No detectable values of E.
coli were found in the 2021 monitoring season (Table 9.4-32).

Lake Sabrina

At Lake Sabrina, DO and water temperature profiles were similar for each monitoring
period throughout the summer and early fall (Table 9.4-33). Each exhibited elevated DO
readings in the upper two thirds of the lake and a gradual decline in DO near the bottom
of the lake (well below the lake outlet). A comparison was completed to determine if DO
readings altered with lake elevation over the monitoring period; however, no changes
were noted between the monthly monitoring periods. When compared to the previous
monitoring period, the ranges for DO in 2021 were similar to ranges observed in 2020.
While the DO concentrations were below the basin objective at 10 percent saturation in
the lower portion of Lake Sabrina, releases from Lake Sabrina into Bishop Creek are well
above the anoxic zone.
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Table 9.4-33. Summary of Dissolved Oxygen Levels in lake Sabrina from Vertical
Transects®

LAKE SURFACE RANGE OF DISSOLVED OXYGEN ABOVE AND BELOW,
ELEVATION RANGE (ft OUTLET(b)

YEAR msl) Position®© Maximum Minimum
Above 9.87 7.00

2020 9118.62 — 9108.97
Below 10.03 0.05
Above 9.78 7.04

2021 9099.50 — 9095.09
Below 10.41 0.11

Source: Donovan, 2022

Notes:

a — Five transects were conducted in each calendar year.

b — From instantaneous measurements at 1-meter intervals from lake surface to bottom of survey/lake.
¢ — Position above or below lake outlet.

Field measurements indicated Secchi disk depth of 7.5 to 12.0 meters between June
2020 and October 2020 sampling periods. Thermoclines were identified during all
sampling periods and ranged from 9 to 14 meters in the July 2020 sampling period, and
10 to 14 meters in September 2020. Conductivity ranged from 20 to 30 pS/cm in the
shallow zone above the thermocline and 20 to 40 uS/cm in the deeper zone.

For samples collected above the outlet, TDS averaged 21 mg/L for the 2020 monitoring
period and 16 mg/L for the 2021 monitoring period which are both above the basin plan
objective for Lake Sabrina of 10 mg/L. Considering that Lake Sabrina is a headwaters
lake in the Bishop Creek drainage, the elevated number appears to reflect background
conditions and the original basin objectives for Lake Sabrina are indicative of limited data
used to establish the original water quality objectives. While waters in the Project area
are likely to continue to have values above the basin objectives, under the Proposed
Action, the continued operations of the Bishop Creek Project is not anticipated to
contribute to these values.

NO3-N was not detected in any samples for both monitoring periods. Total-N was not
detected in the 2020 monitoring period but was detected only once at 0.11 mg/L and
below accurate detection limits; the recorded ND value averaged ND less than 0.1 mg/L
for the 2021 monitoring period and below the Lake Sabrina (Lahontan Bains) Plan
objective of 0.3 mg/L. POs-P was detected once but all values were below basin
objectives for samples collected above the outlet (Table 9.4-34). No Bishop Creek Project
effects are anticipated with the Proposed Action.
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Table 9.4-34. Summary of Laboratory Results for | ake Sabrina for Samples

Collected above the Outlet Depth for 2020-2021 Monitoring Periods

Total Ortho
Dissolved Total phosphate

Solids Nitrate as N Nitrogen as P

Year Parameter (mg/L) (mg/L) (mg/L) (mg/L)

Maximum 31 ND<0.110 ND<0.30 0.022
2020 Minimum 11 ND<0.110 ND<0.30 ND<0.010
Average* 21 ND<0.110 N(%<8ﬁo ND<0.010
Maximum 19 ND<0.110 0.17 ND<0.010
2021 Minimum 12 ND<0.110 ND<0.10 ND<0.010
Average* 16 ND<0.110 ND<0.10 ND<0.010

) — m
Basin Objective (annual average/90 10/17 0.2/0.3 0.3/0.6 0.03/0.05
percentile)

Source: Donovan, 2022
Notes:

* Arithmetic average is for all samples collected. For samples with ND values, 1/2 of the ND value was used to
calculate average when more than one sample had detectable values, otherwise the ND value was used.

** Data collected during 2020 and 2021 have indicated that TKN makes up the entire amount of Total-N. The
average for TKN is used as an average for the 2020 period.

Seven samples for E. coli were taken between July 1, 2020, and August 15, 2020. Of
these, one, collected on August 5, 2020, had a detectable value at 3.1 MPN/100ml. All
other samples were ND less than 1.0 MPN/100 ml. The August 5 value was well below
the basin plan of 100 MPN/100 ml. Of the seven samples taken in 2021, five detectable
values were observed, ranging from 3.1 to 310 MPN/100 ml. Two samples exceeded the
50 MPN/100 ml for conducting qPCR analysis; one sample collected on July 26, 2021,
had 310 MPN/100 ml and one sample collected on July 29, 2021, had 180 MPN/100 ml.
The gPCR analysis revealed that both samples had no detectable human DNA present.
The geometric mean for all E.coli samples was calculated at 16.3 MPN/100 ml and was
well below the Inland Surface Water Plan objective of 100 MPN/100 ml. The highest value
of 310 MPN/100 ml is below the Inland Surface Water Plan 90th percentile level of 320
MPN/100 ml (Table 9.4-34).

Intake No. 2 Reservoir

A total of seven samples were collected for E. coli at the Intake No. 2 reservoir in 2020,
and ranged from ND less than 1.0 MPN/100 ml to 24 MPN/100 ml. The geographic mean
for these samples was calculated at 4.73 MPN/100 ml, which is well below the Basin Plan
of 100 MPN/100 ml. The 2021 sampling period ranged from 2.0 to 210 MPN/100 ml. The
geographic mean for these samples was calculated at 8.86 MPN/100 ml, which is well
below the Basin Plan of 100 MPN/100 ml. The highest value of 210 MPN/100 ml is below
the Inland Surface Water Plan 90th percentile objective level of 320 MPN/100 ml (Table
9.4-35. One sample exceeded the 50 MPN/100 ml for conducting gPCR analysis; the
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sample collected on July 29, 2021, had 210 MPN/100 ml. The gPCR analysis revealed
that the sample had no detectable human DNA present.

Table 9.4-35. Summary of E. Coli Laboratory Results for Monitored Reservoirs in
Bishop Creek Watershed

Range of E. Coli (MPN/100 ml)
Intake No. 2
Parameter South Lake Lake Sabrina Reservoir
2020 Maximum 1.0 3.1 24
2020 Minimum ND<1.0 ND<1.0 ND<1.0
2020 Geometric Mean 1.0 1.21 4.73
2021 Maximum ND<1.0 310 210
2021 Minimum ND<1.0 ND<1.0 2.0
2021 Geometric Mean ND<1.0 16.3 8.86
Inland Surface Water Objectives for E.coli
Geometric Mean 100
90t Percentile 320

Source: Donovan, 2022
Bishop Creek

Water temperature at Bishop Creek ranged from 6.9 °C to 17.8 °C, with the lower values
occurring near the upper reaches of Bishop Creek and the higher values generally
occurring in the lower reaches. In 2020, DO occurred in a narrow range from 7.12 mg/L
to 9.68 mg/L. During the 2021 monitoring period, DO values were similar ranging from
7.08 mg/L to 9.74 mg/L with an average of 8.33 mg/L (Table 9.4-36). The oxygen
saturation level for the observed water temperature and air pressure was generally above
98 percent, and often exceeded 100 percent for all monitored reaches of Bishop Creek.

Table 9.4-36. Summary of Dissolved Oxygen and Water Temperature for Bishop
Creek 2020-2021 Monitoring Periods

Water Calculated DO
Temperature Dissolved Barometric Saturation
Year Parameter (degreesin C) [Oxygen (mg/L)|Pressure (in Hg) (%)
Maximum 17.8 9.68 25.53 124.9%
2020 Minimum 6.9 7.12 21.15 98.0%
Average* 12.7 8.62 23.36 104.3%
Maximum 18.4 9.74 25.60 116.6%
2021 Minimum 8.4 7.08 21.10 98.9%
Average* 14.1 8.33 23.36 104.0%

Source: Donovan, 2022
Notes: * Arithmetic average is for all samples collected.
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Field and laboratory water quality samples were collected along Bishop Creek in June,
July, August, and September of 2020. Turbidity ranged from 0.36 to 69.6 NTUs with the
highest concentration at Bishop Creek below Plant No. 3 during the June 2020 sampling
period. Generally, Bishop Creek had turbidity values below 5 NTU for all locations and all
sampling periods. Basin water quality objectives require an increase in turbidity no greater
than 10 percent of natural conditions while turbidity values were similar for all reaches of
Bishop Creek.

Conductivity ranged from 20 to 78 uS/cm at 25 °C with the highest concentration observed
at South Fork of Bishop Creek below South Lake during the September 2020 sampling
period. Generally, conductivity increased in value progressively downstream in the Bishop
Creek watershed.

For all Bishop Creek monitoring locations, TDS ranged from 10 mg/L to 41 mg/L in 2020,
with the highest concentration occurring below Plant No. 4 and below Plant No. 6 in
September 2020. The average TDS value in 2020 was 26 mg/L. During the 2021
monitoring period, TDS was similar, ranging from 14 mg/L to 46 mg/L, with an average of
32 mg/L Table 9.4-37). A comparison was made of general water quality for Bishop Creek
below Lake Sabrina to water quality objectives for Bishop Creek near Intake No. 2 in the
Basin Plan. For the 2020 monitoring period, TDS ranged from 10 mg/L to 30 mg/L with
an average of 19 mg/L which is below the basin plan objective of 27 mg/L. During the
2021 monitoring period, TDS was similar ranging from 14 mg/L to 28 mg/L with an
average of 23 mg/L which is below the basin plan objective. No Bishop Creek Project
effects are anticipated with the Proposed Action.

NO3-N was ND less than 0.110 mg/L in all samples during both monitoring seasons. Total-
N was detected and ranged from ND less than 0.30 mg/L to 0.41 mg/L with an average
of between 0.1 mg/L and 0.2 mg/L in the 2020 monitoring period which is at or slightly
above the 0.1 Basin Plan objective. Total-N had similar values in the 2021 monitoring
period and ranged from ND less than 0.11 mg/L to 0.16 mg/L with an average of 0.1 mg/L
which is equal to the Basin Plan objective. While waters in the Project area may continue
to have values above the basin objectives, under the Proposed Action, the continued
operations of the Bishop Creek Project is not anticipated to contribute to these values.

PO4-P was detected in 2020 but was ND less than 0.010 mg/L in 2021. All values for both
periods were below Basin Plan objectives.
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Table 9.4-37. Summary of Laboratory Results for Bishop Creek 2020-2021
Monitoring Periods

Total Ortho
Dissolved Total phosphate

Solids Nitrate as N Nitrogen as P

Year Parameter (mg/L) (mg/L) (mg/L) (mg/L)

Maximum 41 ND<0.110 11 0.044
2020 Minimum ND<10 ND<0.110 ND<0.30 ND<0.010
Average* 26 ND<0.110 0.19 ND<0.010

Maximum 46 ND<0.110 0.37 0.018
2021 Minimum 14 ND<0.110 ND<0.10 ND<0.010
Average* 32 ND<0.110 0.12 ND<0.010

Bishop Creek Below Lake Sabrina**

Maximum 30 ND<0.11 0.41 0.017
2020 Minimum 10 ND<0.11 ND<0.30 ND<0.010

Average* 19 ND<0.11 0.2 0.01

Average*** 19 ND<0.11 0.1 0.01
Maximum 28 ND<0.11 0.16 ND<0.010
2021 Minimum 14 ND<0.11 0.11 ND<0.010
Average* 23 ND<0.11 0.1 ND<0.010
Average*** 23 ND<0.11 0.1 ND<0.010

) . "

ﬁgfégn%fg)ec“ve (annual average/90 27129 0.1/0.2 0.1/0.4 0.05/0.09

Notes:

* Arithmetic average is for all samples collected. For samples with ND values, 1/2 of the ND value was used to calculate
average when more than one sample had detectable values, otherwise the ND value was used.

** Closest Bishop Creek monitoring location to Basin Plan objective location (Bishop Creek near Intake No. 2).

** Arithmetic average is for all samples collected. For samples with ND values, Zero was used for ND values to
calculate average when more than one sample had detectable values, otherwise the ND value was used.
Source: Donovan, 2022

Powerhouse Tailwater

During 2020, water temperature ranged from 10.5 °C to 15.4 °C in the powerhouse
tailraces, with the lower values generally occurring in the upper reaches of Bishop Creek,
and the higher values occurring in the lower reaches of Bishop Creek. During the 2021
monitoring period, water temperature of the powerhouse tailwater was similar, ranging
from 9.1 °C to 16.8 °C, with an average of 13.8 °C. DO occurred in a very narrow range
from 8.17 mg/L to 9.64 mg/L in 2020, and 7.77 mg/L to 9.72 mg/L in 2021 (Table 9.4-38).
The oxygen saturation level for the observed water temperature and air pressure at each
of the tailraces was generally above 96 percent and often exceed 100 percent for the
monitored tailraces of each of the powerhouses.
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Table 9.4-38. Summary of DO and Water Temperature for Power Plant Tailraces
2020-2021 Monitoring Periods

Water Dissolved Barometric [Calculated DO
Temperature Oxygen Pressure Saturation
Year Parameter (degrees C) (mg/L) (in Hg) (%)
Maximum 15.4 9.64 25.54 114.1%
2020 Minimum 10.5 8.17 23.11 95.6%
Average* 12.9 8.82 24.53 102.9%
Maximum 16.8 9.72 25.60 112.9%
2021 Minimum 9.1 7.77 23.05 96.5%
Average* 13.8 8.61 24.49 101.6%

Source: Donovan, 2022

Notes:
* Arithmetic average is for all samples collected.

9.4.11. POTENTIAL ADVERSE EFFECTS AND ISSUES

The water quality monitoring completed and reported in the Bishop Creek Water Quality
Study (Donovan, 2022) indicate that water quality parameters in the Project area are
generally consistent with the Lahontan Basin Plan (LRWCB, 1995) with some observed
exceedances observed for TDS and Total-N, neither of which are attributed to Project
operations. The data collected by SCE suggests that the basin plan objectives are not
indicative of background conditions for TDS as these related to South Lake and Lake
Sabrina in particular are high, granitic, alpine lakes at the head of the system.

The following sections address potential effects as identified by the TSP and SD1 (Table
9.1-1). Based on the completed studies, and reviews of existing literature, SCE has
identified no adverse effects based on the Proposed Action

9.4.11.1. Potential Impacts on Water Quality in Project Reservoirs and Affected Stream
Reaches

No Action Alternative

The water quality in the Bishop Creek Project reservoirs and potential affected stream
reaches is characteristic of upper headwater lakes and streams in the eastern Sierra
Nevada.

Under the No Action Alternative, SCE would continue to operate and maintain the Project
in accordance with the terms and conditions of the existing FERC Project license. No
impacts to water resources at the Project have been identified, relative to baseline
conditions.
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Proposed Action

Based on the 2 years of water quality monitoring in the potentially affected reservoirs and
streams, no Project effects are anticipated as a result the Proposed Action (Section 6.0)
on the existing water quality in Project reservoirs and stream reaches. While the Proposed
Action includes changes to the minimum instream flow requirements (PME-1, Appendix
B), these changes are considered enhancements to existing Project operations and do
not represent actions taken to mitigate any Project effects.

PME-2 is a Sediment Management Plan (Appendix B) which is discussed in Sections 9.3
and 9.5. The Sediment Management Plan includes flows in wet years to mobilize
sediment throughout the Bishop Creek system. The proposed flows may result in short-
term increases in turbidity levels above the current water quality objectives. However, this
flushing flow process was requested by stakeholders, including CDFW and the USFS, to
more frequently release some of the finer sediment into the bypass reach. CDFW noted
that there could be benefits to macroinvertebrates, fish habitat and foraging if there were
additional areas of finer substrate (sand and gravels) in Bishop Creek. PME-2 was
developed to better manage the geological and soil resources to enhance conditions or
fish and aquatic resources (and, tangentially, water quality), including riparian
communities, and consistent with operations and maintenance activities of the Bishop
Creek Project; therefore, no additional measures are proposed to mitigate the short term
increase in turbidity.

9.4.11.2. Consistency with Inyo National Forest Land Management Plan

One goal of the AQ 5 study was to determine if the Bishop Creek Project is consistent
with the desired conditions described in the 2019 Land Management Plan for the INF for
Social and Economic Sustainability and Multiple Uses with the desired conditions
described in “Land Management Plan for the Inyo National Forest” (USDA, 2019) as they
relate to ecological sustainability and diversity of plant and animal communities. Based
on the results of the Water Quality study discussed above, the Bishop Creek Project
appears to be consistent with the following desired condition relating to water quality:

WTR-FW-DC 02: water quality supports state-designated beneficial uses of water. Water
guality is sustained at a level that retains the biological, physical, and chemical integrity
of aquatic systems and benefits the survival, growth, reproduction, and migration of native
aquatic and riparian species.

9.4.12. PROPOSED MITIGATION AND ENHANCEMENT MEASURES

For purposes of comparing the Project's baseline conditions, SCE proposes no changes
to its operations; PME-1 (Appendix B) includes proposed adjustments to existing MIF.
The rationale and potential impacts to changing the MIFs are addressed throughout this
Exhibit E in the appropriate resource sections. The change will result in an increase in
stored water in the two reservoirs of approximately 2900 acre-feet, annually but would
have only slight changes in the shape of the annual hydrograph. Figure 9.4-9 illustrates
the modeled change to the hydrograph downstream of Lake Sabrina, which would be
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representative of the entire Bishop Creek system. Exhibit B of this FLA discusses
operations in wet versus normal and dry years and illustrates that the shape of the
hydrograph is similar between the wet and normal years (Figure 9.4-9).
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Annual Flow Duration Curve
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Figure 9.4-9. Representative Impact on Shape and Timing of Hydrograph Under
Proposed MIF, Below Lake Sabrina
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https://waterdata.usgs.gov/ca/nwis/monthly/?referred_module=sw&amp;site_no=10271060&amp;por_10271060_213315=2207254,00060,213315,1989-10,2020-09&amp;start_dt=1989-10&amp;end_dt=2020-09&amp;format=html_table&amp;date_format=YYYY-MM-DD&amp;rdb_compression=file&amp;submitted_form=parameter_selection_list
https://waterdata.usgs.gov/ca/nwis/monthly/?referred_module=sw&amp;site_no=10271060&amp;por_10271060_213315=2207254,00060,213315,1989-10,2020-09&amp;start_dt=1989-10&amp;end_dt=2020-09&amp;format=html_table&amp;date_format=YYYY-MM-DD&amp;rdb_compression=file&amp;submitted_form=parameter_selection_list
https://waterdata.usgs.gov/ca/nwis/monthly/?referred_module=sw&amp;site_no=10271060&amp;por_10271060_213315=2207254,00060,213315,1989-10,2020-09&amp;start_dt=1989-10&amp;end_dt=2020-09&amp;format=html_table&amp;date_format=YYYY-MM-DD&amp;rdb_compression=file&amp;submitted_form=parameter_selection_list
https://waterdata.usgs.gov/ca/nwis/monthly/?referred_module=sw&amp;site_no=10271060&amp;por_10271060_213315=2207254,00060,213315,1989-10,2020-09&amp;start_dt=1989-10&amp;end_dt=2020-09&amp;format=html_table&amp;date_format=YYYY-MM-DD&amp;rdb_compression=file&amp;submitted_form=parameter_selection_list
https://nwis.waterdata.usgs.gov/ca/nwis/annual/?format=sites_selection_links&search_site_no=10268282&agency_cd=USGS&amp
https://nwis.waterdata.usgs.gov/ca/nwis/annual/?format=sites_selection_links&search_site_no=10268282&agency_cd=USGS&amp
https://waterdata.usgs.gov/nwis/monthly/?search_site_no=10268225&amp;agency_cd=USGS&amp;referred_module=sw&amp;format=sites_selection_links
https://waterdata.usgs.gov/nwis/monthly/?search_site_no=10268225&amp;agency_cd=USGS&amp;referred_module=sw&amp;format=sites_selection_links
https://nwis.waterdata.usgs.gov/ca/nwis/monthly/?referred_module=sw&amp;site_no=10270900&amp;por_10270900_213311=2207249,00060,213311,1989-10,2020-09&amp;start_dt=1989-10&amp;end_dt=2020-09&amp;format=html_table&amp;date_format=YYYY-MM-DD&amp;rdb_compression=file&amp;submitted_form=parameter_selection_list
https://nwis.waterdata.usgs.gov/ca/nwis/monthly/?referred_module=sw&amp;site_no=10270900&amp;por_10270900_213311=2207249,00060,213311,1989-10,2020-09&amp;start_dt=1989-10&amp;end_dt=2020-09&amp;format=html_table&amp;date_format=YYYY-MM-DD&amp;rdb_compression=file&amp;submitted_form=parameter_selection_list
https://nwis.waterdata.usgs.gov/ca/nwis/monthly/?referred_module=sw&amp;site_no=10270900&amp;por_10270900_213311=2207249,00060,213311,1989-10,2020-09&amp;start_dt=1989-10&amp;end_dt=2020-09&amp;format=html_table&amp;date_format=YYYY-MM-DD&amp;rdb_compression=file&amp;submitted_form=parameter_selection_list
https://nwis.waterdata.usgs.gov/ca/nwis/monthly/?referred_module=sw&amp;site_no=10270900&amp;por_10270900_213311=2207249,00060,213311,1989-10,2020-09&amp;start_dt=1989-10&amp;end_dt=2020-09&amp;format=html_table&amp;date_format=YYYY-MM-DD&amp;rdb_compression=file&amp;submitted_form=parameter_selection_list
https://nwis.waterdata.usgs.gov/ca/nwis/monthly/?referred_module=sw&amp;site_no=10270900&amp;por_10270900_213311=2207249,00060,213311,1989-10,2020-09&amp;start_dt=1989-10&amp;end_dt=2020-09&amp;format=html_table&amp;date_format=YYYY-MM-DD&amp;rdb_compression=file&amp;submitted_form=parameter_selection_list
https://wrcc.dri.edu/WRCCWrappers.py?sodxtrmts+040819+por+por+pcpn+none+msum+5+01+F
https://wrcc.dri.edu/WRCCWrappers.py?sodxtrmts+040819+por+por+pcpn+none+msum+5+01+F
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9.5. FISH AND AQUATIC RESOURCES

This section describes fish and aquatic resources that have the potential to occur in the
Bishop Creek Project area. The discussion is intended to provide background for
evaluating potential issues as summarized in the TSP and SD1 (Table 9.1-1) relating to
the Proposed Action; and how the completed studies inform the understanding of the
Bishop Creek Project effects. For the purposes of the Fish and Aquatic studies, the Bishop
Creek Project area is defined as the FERC Project boundary. The Study area includes
the Bishop Creek watershed beginning at the Project reservoirs, downstream to Plant
No. 6.

For fish and aquatic studies conducted as part of this relicensing effort, the Bishop Creek
Basin (including the South and Middle forks) was divided into 10 reaches to reflect the
independent hydrologic influences and varying fishery management objectives of each
reach (Figure 9.5-1). Some studies also included Birch and McGee creeks below their
respective diversion points. SCE addressed the potential impacts to macroinvertebrates
by characterizing the dominant substrates and how the presence/absence of suitable
substrates affect macroinvertebrate distribution using Physical Habitat Simulation
(PHABSIM) model. Each PHABSIM transect described reach-specific dominant
substrates and was analyzed in the context of macroinvertebrate habitat in the Final
Technical Report (FTR) as described in Volume lll, Final Technical Reports. For
reaches 4, 6, Birch and McGee creeks, where PHABSIM modeling was not feasible, SCE
used the Habitat Criteria Method (HCM) to gather empirical measurements across a
robust flow range from half the existing flow through double the existing flow, consisting
of three flow increments (per USFS and CDFW direction during TWG meetings). While
additional increments may better express a habitat suitability inflection point, this was not
a specific goal of this study methodology. Habitat suitability in any given reach is defined
on a case-by-case basis, taking into account streamflow, water quality, food sources,
physical habitat, resource management objectives and biotic interactions.

Copyright 2022 by Southern California Edison Company June 2022
201



Bishop Creek
Exhibit E — Environmental Analysis

FERC Project No. 1394
Final License Application

Plant}3]8:!

BirchlC
Div

Intakeld

South|Fork

Hillside!Dam

[ FeRC Project Boundary
@  Fish Sampling Locations
US Forest Service
{ o

Mational Park Service

John Muir Wilderness

Sequoia-Kings Canyon Wilderness

Diversion

SOUTMERN CALhiCRNe

EDISON

Enargy for What's Ahead™

GEE

Bishop Creek
Fish Sampling
Locations

BISHOP CREEK
HYDROELECTRIC PROJECT
FERC PROJECT NO. 1394
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9.5.1. AQUATIC HABITAT

Bishop Creek is the largest tributary to the Owens River and includes a drainage area of
approximately 70 square miles. Aquatic habitat in the Bishop Creek Project area is
comprised of small, high-elevation oligotrophic lakes and reservoirs, and high-gradient
stream segments dominated by cascades, riffles, chutes, runs, and occasional small
pocket pools (Photo 9.5-1). Plant intake forebays create small, impounded ponds that
provide aquatic habitat for fish species (Photo 9.5-2). Gradient exceeds 2 percent in parts
of the drainage (Dienstadt et al., 1985). Water clarity is generally high due to the limited
nutrients and suspended solids in the system. Shoreline habitats along the creeks are
generally bordered by native riparian vegetation including horsetail and wild rose, as well
as scattered outgrowth of tree species including Jeffrey pine (Pinus jeffreyi), willow
species, aspen, and cottonwood (Photo 9.5-1). The stream bed is generally dominated
by cobble and boulder substrates, with patches of gravel and sand. Instream cover is
provided by boulders, undercut banks, overhead vegetation, root wads and woody debris.

e
e

Photo 9.5-1. Typical substrate and riparian cover in the Middle and Lower Bishop
Creek Project area

Note: Photos looking upstream from spillways

Photo 9.5-2. Plant intake forebay pools
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An IFIM study was completed during the late 1980s, and the results were used to inform
minimum flows in the system (EA Science, 1986). Flows were developed and
implemented based on habitat requirements for salmonid species. Prior to the
implementation of minimum flows, stream flow in bypass reaches below Plant No. 4 was
inconsistent, with extensive periods with no flow other than groundwater accretion (SCE,
1986). Current minimum flows are described in Table 9.5-1 and shown in Figure 9.5-2.

Table 9.5-1. Bishop Creek Minimum Flows Under the Current License

Reach (Upstream to IFIM Reach Minimum Flow (CFS) Duration
Downstream) Number
South Lake to South Reach No. 10 13 cfs or natural flow, | Year round
Fork Diversion ) whichever is less
10 cfs Last Friday in April through
South Fork below the Reach No. 9 October 31
South Fork Diversion ' 7 cfs November 1 through last
Thursday in April
Lake Sabrina to Reach No. 8 13 cfs or natural flow, | Year round
Intake No. 2 ) whichever is less
10 cfs Last Friday in April through
October 31
Below Intake No. 2 Reach No. 7 7 cfs November 1 through last
Thursday in April
5 cfs year-round in dry years*
20 cfs Last Friday in April through
October
Eelof\liv Sof,}h Fork Reach No. 6
ontiuence 14 cfs November 1 through last
Thursday in April
Below Intake No.3 13 cfs Year round
(Plant No. 2 to Plant | Reach No. 5
No. 3)
Below Intake No. 4 5 cfs Year round
Reach No. 3***;
(NPcl)az'; No. 3 to Plant Reach No. 4
Below Intake No. 5 12 cfs Year round
(Plant No. 4 to Plant | Reach No. 2
No. 5)
Below Intake No. 6 No flow requirement n/a
(Plant No. 5 to Plant | Reach No. 1
No. 6)
McGee Creek 1 cfs or, whichever is less | Year round
Diversion
Birch Creek Diversion 0.25 or , whichever is less | Year round

*defined as “less than 75 percent of April 1st (normal) snow water equivalent”
**this reach has no IMF defined in the existing license; flows in this reach are the sum of releases from Intake 2 and releases from the South Fork

diversion

***receives 5 cfs + Coyote Creek inflow
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9.5.2. FISH ASSEMBLAGE

Brook trout Salvelinus fontinalis, rainbow trout Oncorhynchus mykiss, and brown trout
(Salmo trutta) have been introduced into Bishop Creek Project waters by CDFW.
Historically, rainbow trout have been stocked for put and take fishery. Currently, Lake
Sabrina and South Lake are stocked with 500 to 1,000 fish per week during the fishing
season (N. Buckmaster, CDFW, personal communication). In addition, SCE stocks
rainbow trout in the Intake No. 2 impoundment. Segments of Bishop Creek include self-
sustaining brown trout fisheries, and McGee and Birch creeks maintain passively
managed, scattered brook trout populations, as well as Owens speckled dace. The
CDFW manages the reaches of Bishop Creek downstream from Plant No 4 primarily for
native fish species, including Owens sucker, and manages Bishop Creek upstream of
Plant No. 4 as a self-sustaining brown trout fishery (N. Buckmaster, CDFW, personal
communication, October 2018 TWG meeting).

Headwater lakes and reservoirs are located at higher elevations (i.e., greater than 9,000-
feet msl), and contain multiple fish species. Spawning of Owens sucker, an illegally
introduced species to Lake Sabrina, has been previously documented in littoral habitats
near the Lake Sabrina dam (N. Buckmaster, CDFW, personal communication). Brook
trout, brown trout, and rainbow trout were documented in both Lake Sabrina and South
Lake during this timeframe during gillnetting surveys that were conducted in several SCE
east-Sierra reservoirs during the mid-1980s (EA Science, 1987). It was noted that
upstream migration of spawning trout was possible from South Lake and Lake Sabrina
into tributary streams, as there were no natural barriers such as ledges or falls.

Fish collections in Longley reservoir have documented brook trout as the most abundant
species (SWS, 2022b). SCE employed gilinets in 2020 to collect presence-absence data
in Longley reservoir at the recommendation of CDFW and the USFS, as part of relicensing
studies, although neither the gear nor the study methodology was designed to collect
YOY trout. Other higher elevation lakes in the Bishop Creek watershed upstream of the
Bishop Creek Project area are reported to contain self-sustaining populations of non-
indigenous golden trout (Oncorhynchus mykiss aguabonita), as well as brown and brook
trout (CDFW, 2018). Introduction of these species into what were previously fishless
ecosystems has resulted in negative impacts to other aquatic organisms, including Sierra
Nevada yellow-legged frogs (SNYLF). As a result of these introductions and impacts,
CDFW developed the Aquatic Biodiversity Management Plan for Lakes in the Bishop
Creek Basin of the Sierra Nevada (CDFW, 2004). The goal of this plan is the protection
of at-risk amphibian populations. Table 9.5-2 summarizes CDFW'’s records of the current
distribution of trout at representative reference points throughout the Bishop Creek
drainage while Table 9.5-3 identifies those fish known to occur in the Bishop Creek Project
vicinity.

Dienstadt et al. (1985) conducted fish assemblage surveys across the Owens River
watershed. Sampling sites included reaches of Bishop, McGee, and Birch creeks. Table
9.5-4 summarizes habitat and fish abundance data recorded during sampling efforts.
Brown trout were abundant across sampling locations, with over 3,000 brown trout per
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mile in reaches of Bishop Creek. Rainbow trout were documented in reaches of the South
Fork, 4-6 miles upstream of the mainstem Bishop Creek.

Table 9.5-2. Distribution of Catchable Trout Throughout the Bishop Creek Basin

LOCATION* ACRES |ELEVATION SPECIES COMMENTS
(ft)
Schober Holes 3.91 11,847 brook trout, golden trout  |back country
Tyee Lake 11.9 11,011 brook trout, rainbowtrout  |back country
Piute Lake 2106 10,952 brook trout, rainbowtrout  |back country
\Wonder Lakes 5.24 10,893 brook trout back country
Treasure Lake 12.1 10,667 golden trout back country
Dingleberry Lake 5.9 10,486 brook trout, browntrout back country
South Lake 180 9,750 hatchery trout last stocked 2021
North Lake 20 9,255 hatchery trout last stocked 2021
Lake Sabrina 186 9,000 hatchery trout last stocked 2021
SCE Intake 2 15 9,000 hatchery trout last stocked 2021
Middle Fork Bishop Creek [n/a \variable hatchery trout last stocked 2021
South Fork Bishop Creek n/a \variable hatchery trout last stocked 2021

Source: CDFW, 2018
*Listed in Descending Order of Elevation

Table 9.5-3. Fishes Known to Occur in the Vicinity of the Project

FAMILY

SCIENTIFIC NAME

COMMON NAME

NOTES

Catostomidae

Catostomos fumeiventris

Owens sucker

Believed by CDFW to occupy Lake Sabrina|

Cyprinidae

Siphateles bicolor

Owens Tui chub

Recorded by CDFW in Bishop Creek and
canal below Project area

mykiss aguabonita

Gasterosteida |Gasterosteus aculeatus |3-spine Recorded by CDFW in Bishop Creek and
stickleback canal below Project area

Leuciscidae Rhinichtyys osculus Speckled dace Known to inhabit Bishop Creek below
Project area

Salmonidae Salvinus fontinalis Brook trout Non-indigenous to Bishop Creek
drainage

Salmonidae Oncorhynchus Rainbow trout Non-indigenous to Bishop Creek

mykiss drainage

Salmonidae Salmo trutta Brown trout Non-indigenous to Bishop Creek
drainage

Salmonidae Oncorhynchus Golden Trout Non-indigenous to Bishop Creek

drainage

Source: CDFW, 2018; Sada and Knapp, 1994a, 1994b; Sada, 1997, 2005
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Table 9.5-4. Summary of Habitat and Trout Density from Bishop, McGee, and Birch Creeks During 1983-1984

STREAM SEGMENT HABITAT TROUT PER MILE NOTES
Brown [Rainbow| Brook

Bishop Creek 2 riffle and run cobble and sand 1716 ~300 yards below Coyote Creek

Bishop Creek 5 cascading glacial deposits, fair cover, pocket water 3442 ~ 3 miles above Coyote Creek

Bishop Creek 4 cascading glacial deposits, boulder cover, pocket water 3980 3.5 miles above Coyote Creek

Bishop Creek 3 stair-stepping pools and riffle, boulder, and cobble 1866 ~ 1/4 mile downstream from BirchCreek
substrate fair cover -boulders inflow

Bishop Creek 1 stair-stepping pools cascades, boulder cobble and 1369 immediately upstream from South Fork
gravel substrate

S. Fork Bishop Ck 4 [riffle, run, pool; fair cover, limiting to larger fish 2939 1.5 miles upstream from Bishop Creek

S. Fork Bishop Ck 3 f[riffle and run, few pools; boulder dominant, good cover 1456 155 ~ 4 miles above Bishop Creek
undercut banks

S. Fork Bishop Ck 2 |pocket water, runs and riffles, boulder, cobble, sand, 3941 325 ~ 5 miles above Bishop Creek
andgravel, undercut banks

S. Fork Bishop Ck 1 |high gradient stair-stepping riffle and small pools, 1630 619 ~6 miles above Bishop Creek
boulder/cobble, fair cover

N. Fork Bishop Ck. 1 wet meadow, excellent cover overhanging vegetation, 1626 84 2112jannually stocked with 20,000 rainbow
undercut banks and pools trout

Birch Creek 1 hillside meadow with fast flow 138Jnot stocked

McGee Creek 2 shallow run and riffle with boulder and cobble, dense 1109 in Longley Meadow
riparian vegetation

McGee Creek 1 plunge pools and short cascades, logs, and small 940 1162~ 12 miles above Highway 395
pools -fair cover

Source: Dienstadt et al., 1985
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SCE conducted a fish entrainment study at Plant No. 3 and Plant No. 5 during the late
1980s. Draft tube sampling was conducted for 883 hours at Plant No. 5, and 1259 hours
at Plant No. 3. It was estimated that 4 brown trout and 10 rainbow trout were entrained
monthly at Plants No. 5, and 6 brown trout and 1 rainbow trout were entrained monthly at
Plant No. 3. It was noted that some of the fish collected during netting may have entered
the nets from the tailrace side, rather than entering via entrainment. The current stocking
agreement between SCE and CDFW is intended to replace fish lost and currently
provides for 2,500 fish every 5 years.

Biosystems Analysis, Inc. documented the ecology, movement, and reproduction of adult
brown trout, spawning habitat, entrainment and angler use in Bishop Creek, in support of
TROUT, a population model applied to Bishop Creek (Biosystems, 1991b). The TROUT
model was designed to examine the effects of different water resource and fishery
management alternatives in Bishop Creek. Redd surveys revealed that females often
selected sub-optimal substrates to spawn, and that such substrates yielded longer
incubation periods prior to fry emergence relative to optimal substrates. Spawning occurs
throughout November, with the peak in the latter half of the month. Most redds were
located within 0.37 miles upstream from intake diversion forebay pools and these pools
provided significant roles in maintaining the adult-sized brown trout population, where 2+
and 3+ aged brook trout were dominant (Biosystems, 1991a).

The TROUT model (Biosystems, 1991b; 1991c) results indicated that downstream
movement appeared to be dominated by escapement from forebay impoundment pools
in response to density-dependent carrying-capacity factors. Neither the exit of these fish
from forebay populations nor angling pressure materially affected localized forebay
populations. The forebays provide a reserve of adults that maintains the population and
allows reproduction to maintain population resilience.

SCE conducted regular monitoring studies of brown trout abundance and growth in the
Bishop Creek Project area from 1991-2010, following the introduction of continuous
minimum flows in most plant bypass reaches (EA Science, 1986; Sada and Knapp, 1993;
Sada 1997, 2006; Sada and Rosamond 2010). Studies were conducted at established
reference stations in Bishop Creek below the intakes for Plants No. 3 and 5, and in McGee
Creek. The same methodologies were used across years, and reference stations were
selected in areas that were relatively isolated from angling to minimize the effects of
angler exploitation on population metrics. Fish were collected at each site using a
multiple-pass depletion sampling design with backpack shocking gear and block nets.
Based on these data, Sada (2006) found that populations and standing crop of brown
trout remained relatively stable and had longevity and growth rates comparable to other
similar high elevation trout streams. The final surveys conducted during 2009 and 2010
determined that fish density had declined to some extent, but that longevity and growth
rates were comparable to those in other similar mountain drainages.

SCE conducted additional fish assemblage surveys during September 2019, and June
and September of 2020 (SWS, 2022a). Sampling methods during 2019 included
backpack electrofishing in stream habitats, and gill netting at Bishop Creek Project intake
forebays. All sites were sampled to assess fish species, composition, distribution, and
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condition. Two of the sampling locations, Sada 3 and Sada 5, were sites that were
sampled during 1991 to 2010 and therefore had strong time series data. Sampling at
these sites mimicked methods used by Sada. Comparison of the naturally reproducing
brown trout populations at historical monitoring locations indicate that naturally
reproducing brown trout populations at the Sada 5 and Sada 3 sample sites are generally
similar to levels documented during monitoring from 1991 through 2010 with some
variation. Backpack electrofishing at these two sites included multiple-pass depletions,
for a comparison of data across years. Fish species collected during these assessments
are included in Table 9.5-5. Sampling locations are identified above in Figure 9.5-1.

Table 9.5-5. Fish Species Collected During 2019 Fish Assemblage Surveys in
Bishop Creek Reaches

Species Sada 5 Sada 3 South Fork Cardinal Intake 4 Intake 5
Brown Trout 186 103 45 145 2 7
Rainbow Trout 8 10 3 1 1 4
Brook Trout 0 0 0 0 0 1

Source: SWS. 2022a

Backpack electrofishing at two additional locations (Middle Fork and South Fork of Bishop
Creek) included single-pass methods targeting low-gradient pool-run habitat. Although
the primary purpose of these additional sites was to detect potential colonization by
Owens sucker escaping from the reservoirs, sampling characterized trout populations in
the two forks. Three fish species were observed across sampling locations: brown trout,
rainbow trout, and brook trout. No Owens sucker were observed, suggesting that this
species is neither abundant nor naturally reproducing downstream of Lake Sabrina.
Brown trout were the dominant species across locations, although a few rainbow trout
were collected at all sites (Table 9.5-5). Most trout were YOY up to age 3, with a few fish
aged 4 or older. The Sada 3 site had brown trout as old as 7+ years. Aging and length-
frequency results suggested that unfavorable conditions in 2018 may have limited
recruitment of that year class. Additionally, rainbow trout less than 100 mm resembling
parr (young trout) were observed at the Sada 5 site, suggesting that some natural
reproduction of rainbow trout may be occurring in this reach. Brown trout reproduction
was evident across sites, and brown trout densities were similar to those observed during
1991 to 2010 sampling efforts. Brown trout condition factors were within the range that is
considered healthy for trout populations in Sierra Nevada mountain streams (SWS,
2022a).

SCE’s reservoir sampling methods during 2020 included nighttime boat electrofishing and
beach seining surveys, as well as gill netting surveys (SWS, 2022b). The objective of
electrofishing surveys conducted during June 2020 were primarily to document the
presence or absence of Owens sucker at Lake Sabrina and South Lake. These surveys
were timed to be conducted during peak spawning season, to increase the likelihood of
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fish capture. Standard beach seining methods were used in both reservoirs, although
suitable seine locations (e.g., shallow water free of obstructions such as large rocks and
woody debris) were rare in both reservoirs; therefore, boat electrofishing was the primary
method for Owens sucker surveys. June and September 2020 boat electrofishing surveys
were conducted to document the overall fish assemblages in Lake Sabrina and South
Lake. Gill netting was utilized to characterize the fish assemblage in two intake forebay
impoundments, and to characterize the trout population in Longley Lake (Table 9.5-6).
These forebays, which provide pockets of lentic habitat throughout the creek, are shallow
ponds that provide refugia for larger adult brown rainbow and brook trout. In addition to
gill netting and boat electrofishing surveys, reservoir bathymetry was mapped using
vessel-mounted, single beam echo-sounder systems from July 27 to August 6, 2020 to
assess existing fish habitat in both reservoirs (AQ 4, Volume Il of this FLA).

Table 9.5-6. Fish Species and Number Captured During 2020 Reservoir Sampling
Efforts

Family Scientific Name | Common Name | Lake Sabrina South Lake Longley | Total
Lake
June| Sept. June Sept. Sept.
Salmonidae  |Salmo Trutta Brown Trout 1 0 26 31 0 58
Oncorhynchus  |Rainbow Trout 81 58 128 48 0 315
mykiss
Salvelinus Brook Trout 27 19 57 24 27 154
fontinalis
Catostomidae |Catostomus Owens Sucker 105 45 0 0 0 150
fumeiventris
Total 214 122 211 103 27 677

Source: SWS, 2022b
9.5.2.1. Abundance, Density, and Biomass of Fish in the Study Area

A total of 677 fish were captured across reservoir sampling efforts (Table 9.5-6Table
9.5-6). Results demonstrate that species composition in South Lake, Lake Sabrina, and
Longley Lake are dominated by coldwater trout species. A total of 150 Owens sucker
were collected in Lake Sabrina, suggesting that this impoundment supports a large self-
sustaining population. Rainbow trout were the most abundant trout species captured in
Lake Sabrina and South Lake, likely because of frequent stocking. Brook trout were the
only species collected during gill netting near the forebay intakes at Longley Lake (Table
9.5-6) (SWS, 2022b). Catch-per-unit-effort (CPUE) for fishes captured during spring and
fall showed some variability by gear type, location, and season (Table 9.5-7). Overall,
CPUE was fairly similar when comparing similar methods between South Lake and Lake
Sabrina, while gill netting in Longley Lake had the highest CPUE.
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Table 9.5-7. Fish Catch per Unit Effort by Survey Method During 2020 Reservoir
Sampling

Catch per Unit Effort (CPUE)* x 1,000
Reservoir Method Brown Rainbo Brook owens
trout w trout trout Sucker Total
June Sampling Efforts

Daytime Boat Electrofishing 0.07 0.31 0.25 0.00 0.63
South Nighttime Boat
Lake Electrofishing 0.16 0.85 0.13 0.00 1.15

Beach Seine 0.07 0.07 1.13 0.00 1.28
Lak Daytime Boat Electrofishing 0 0.20 0.10 0.25 0.55

ake ——

Sabrina | Nighttime Boat 0.01 0.48 0.12 0.64 1.25

Electrofishing

September Sampling Efforts

South Nighttime Boat
Lake Electrofishing 0.28 0.43 0.22 0.00 0.93
Lake Nighttime Boat
Sabrina Electrofishing 0.00 0.69 022 0.53 1.44
Longley | G Net 0.00 0.00 2.12 0.00 2.12
Lake

Source: SWS, 2022b

Of the two sites sampled in 2019 using multiple-pass electrofishing, trout abundance was
higher at the Sada 5 sample site; however, biomass was greater at the Sada 3 sample
site. Brown trout, the most abundant species at both sites, were the primary driver of the
population estimates. Trout abundance, density, and biomass in Bishop Creek at the
Sada 5 and Sada 3 sample sites are summarized by site in Table 9.5-8. Trout abundance
and biomass and individual fish data are presented by segment in the Bishop Creek Fish
Distribution FTR in Volume III of this FLA.
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Table 9.5-8. Trout Population Abundance, Estimated Density, and Estimated
Biomass at the Sada 5 and Sada 3 Sample Sites, September 2019

©
o c @ < Biomass Density
5 = o g 9 = (g/m?) (Trout per mile)
LS o | 8¢ S S
o c QO = (%] o
S L =32 =] o Lower Upper Lower Upper
® o | <= o 2
N = bt IS Est. 95% 95% Est. 95% 95%
2 . 3 C.l. C.l. C.l. C.l.
Rainbow 8 0.13 -2 -2 -2 --a --a
Sadab5 | 122 6.3 | Brown 186 5.72 3.89 7.55 2,889 2,032 3,745
All Trout 194 5.85 5.06 6.65 2,983 2,220 3,747
Rainbow 10 1.58 -2 -2 -2 --a --a
Sada3 | 123 5.1 | Brown 103 9.08 2.46 15.70 1,354 1,222 1,485
All Trout 113 | 10.58 4.00 17.16 1,486 1,334 1,637

Cl= Confidence Interval
a Depletion pattern and low capture numbers for rainbow trout did not allow for density estimates.

9.5.2.2. Age Class Distribution

During the 2019 sampling effort, brown trout were observed at each sampling location.
Most fish ranged from YOY up to age 3+ with a few older fish observed. Both sites had
fish as old as 4+; the Sada 3 sample site produced brown trout as old as 7+. Length-at-
age size ranges based on scale analysis, length frequency distribution, and previously
reported values are presented in Table 9.5-9. Ranges of fish lengths for each age class
during this study were narrower than the values provided by Walsh and Williams (1991)
(Table 9.5-9) and expanded upon in the FTR in Volume Il of this FLA (SWS, 2022a).
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Table 9.5-9. Trout Age Based on Length Freqguency Histograms and Scale

Analysis
Fork Length Range Based on Fork Length Range | Fork Length Range
Fish Age 2019 Scale Analysis (mm)?2 Based on Length- Reported in Walsh
Species 9 ) Frequency Nodes | and Williams (1991)
Sada 5 Sada 3 Cardinal (mm)P (mm)e
YOY --d 100 --d <120 36-103
1+ 100-112 97-100 107-149 90-170 87-219
2+ 178-248 | 140-172 | 137-236 130-220 136-327
Brown 3+ 250 150-204 | 167-182 180-250 -
Trout 4+ 240 199 --d 210-290 -
5+ --d 198-270 --d >290 --
6+ _.d _.d _.d - -
7+ --d 289 --d - -
YOY _.d _.d _.d - -
1+ _.d _.d _.d - -
2+ --d 170-176 --d - -
3+ --d 147-174 --d - -
Rainbow p q q
Trout 4+ ~ _ _ ~ ~
5+ --d 233 --d - -
6+ _d _d _.d - -
7+ _d _d _.d - -
8+ --d --d 285 - -

Source: SWS, 2022a
a Fish were not aged from scales collected at the South Fork, Intake 4, or Intake 5 sample sites.

b Distinct nodes were not apparent on the length frequency distribution for brown trout longer than 290 mm FL or
for rainbow trout of any size due to low numbers captured.

¢ Brown trout age class data in Walsh and Williams (1991) included YOY, age 1+ and age 2+; no rainbow trout
ages were reported.

d Scales were not aged from fish in this size class (N. Buckmaster, CDFW, personal communication).

Brown trout captured at the Sada 5 sample site were predominately smaller fish, less than
110-mm fork length (FL). Although no scales were aged from brown trout less than 100
mm FL at the Sada 5 sample site, they are expected to fall within the YOY age class
based on the length-frequency distribution and scale age data reported in Walsh and
Williams (1991). Brown trout within the age 1+ and age 2+ age classes were common but
in lower numbers than the YOY age class. A few brown trout longer than 220 mm FL were
captured and likely fall within the age 2+ through age 4+ range. The overlap in fish lengths
at specific age classes is typically due to variability in individual fish growth rates and is
fairly common, especially for older age classes. The greater fish length assigned to age
3+ brown trout compared to age 4+ brown trout is likely due to age-class size overlap and
the 214 small sample size of scales analyzed from fish in both age classes (n = 1). The
largest brown trout captured at the Sada 5 sample site was 299 mm FL and was likely
age 5+ or older. The gap in sizes of brown trout observed between 120 mm and 180 mm
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at the Sada 5 sample site may indicate unfavorable 2018 environmental conditions that
limited fish survival or growth or delayed the spawning season.

Multiple age classes of brown trout and a high abundance of young fish demonstrate that
brown trout are successfully reproducing within this segment of Bishop Creek. The
presence of fish as old as 7+ years indicates that stream conditions are suitable for
longevity. The low number of rainbow trout captured at the Sada 5 sample site did not
allow for identification of specific age class trends; however, the large range in sizes
observed suggest at least two age groups were present. Rainbow trout less than 100 mm
FL observed at the Sada 5 sample site suggest that a small population of rainbow trout
is reproducing in this section of Bishop Creek.

Scales collected from fish at the South Fork sample site revealed signs of regeneration
and/or damage and were therefore considered to be unreliable for aging. The length-
frequency distribution for the South Fork sample site shows very few brown trout in the
presumptive YOY and 1+ age classes relative to older age classes, which is atypical for
trout populations.

At the Cardinal sample site (Middle Fork), brown trout estimated to fall within the YOY
age class were observed in relatively high numbers, with lower numbers of brown trout
through age 4+. A single rainbow trout captured at the Cardinal sample site was estimated
to be age 8+. The overall length distribution range for brown trout at the Cardinal sample
site suggests multiple age classes indicative of a self-supporting population of brown
trout. This site is adjacent to an active lodge with guest cabins and may be subject to
angling pressure.

Lengths of brown trout captured by gillnets in Bishop Creek Project intakes ranged from
approximately 160 mm FL to 400 mm FL. Scales collected from fish in Intake No. 4 and
Intake No. 5 revealed signs of regeneration and/or damage and were therefore
considered unreliable for aging. Based on ages observed from other locations in the
Bishop Creek watershed, fish captured in the Bishop Creek Project intakes likely ranged
from age 1+ up to age 5+ or older.

Fish captured in South Lake were all members of the family Salmonidae, including brown
trout, rainbow trout, and brook trout ranging from approximately 50 to 550 mm FL. Brown
trout included fish expected to be within all age classes from YOY up to approximately
age 3+ ; rainbow trout included fish expected to be within all age classes from YOY to
well over age 3+; and brook trout included fish expected to be within all age classes from
YOY up to 3+ (SWS, 2022a).

Fish captured in Lake Sabrina included fish from the family Salmonidae, including brown
trout, rainbow trout, and brook trout ranging from approximately 50 to 650-mm FL, and
Owens suckers ranging from approximately 70 to 380 mm FL. The size distribution of
rainbow trout and brook trout captured in Lake Sabrina indicate multiple age classes are
present with some fish from both species expected to fall within the YOY age class. A
single brown trout was captured that was approximately 650 mm FL which is expected to
be in the 5+ age class or older. Owens suckers likely included fish within all age classes
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from YOY to age 6+ or older; however, age and growth have not been well documented
for this species (SWS, 2022b).

Brook trout were the only fish species captured in Longley Lake, and the narrow size
distribution makes estimating age structure difficult. The brook trout captured in Longley
Lake ranged from 190 to 255 mm FL and the observed sizes likely fall within the 2+ and
3+ age classes, based on size-at-age estimates for brook trout reported by Moyle (2002)
and observations in Lake Sabrina. The absence of brook trout less than 190 mm FL is
likely a result of the gill net mesh size which is selective for fish larger than 100 mm.

9.5.2.3. Habitat Suitability

Existing minimum flows in Bishop Creek Project bypass reaches were determined during
the prior relicensing based on results from an IFIM conducted at the time (Table 9.5-1).
At the request of CDFW, SCE conducted a new instream flow assessment (AQ 1; Volume
[II) during 2019 and 2020 in the Bishop Creek plant bypass reaches, Birch Creek, and
McGee Creek. The goal of AQ-1 was to provide data to better analyze effects of Bishop
Creek Project operations, including existing minimum flows, on aquatic resources based
on updated modeling.

A total of 10 study sites were located throughout the various bypass reaches, and one
study site each in Birch and McGee creeks, and multiple cross-channel transects were
surveyed in each study site reach. Bed profile and calibration velocity measurements
were taken at approximately 1-foot intervals on each transect to facilitate modeling of up
to approximately 100 cfs. Habitat suitability for juvenile and adult brown trout was
generally modeled using PHABSIM across a range of flows bracketing existing minimum
flows in each reach'’. In addition, habitat suitability!® for native non-game species was
modeled in the bypass reaches for Plant No. 5 and No. 6 consistent with reach-specific
CDFW management objectives. In general, existing flows provided a relatively high level
of suitability for brown trout juveniles and speckled dace, with mixed results for other
species and lifestages (Kleinschmidt, 2022a).

In reviewing IFIM (AQ 1) results, CDFW expressed interest in the potential for fish
stranding at low flows. Although fish stranding criteria were not specified by agencies as
a parameter during IFIM study scoping, SCE concurs that the PHABSIM transects, and
hydraulic data were primarily collected in riffle areas where suitable depths for habitat
connectivity could theoretically be a potential issue at extreme low flows. Table 9.5-10
describes the percent of maximum weighted usable area (WUA) that is available across
reaches under existing minimum.

7 In a few reaches where PHABSIM modeling was not feasible, empirical measurements were collected
at three flows bracketing the existing minimum flows using the HCM.

18 SCE related habitat suitability to the maximum amount of WUA achieved at a flow within the modeled
range, in case the peak occurs at a low or intermediate flow within the range modeled. Adult and juvenile
life stages have differing WUA peaks.
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Table 9.5-10. Relative Habitat Suitability of Existing Minimum Flows in 10 Bypass
Reaches of Bishop Creek, and in Birch and McGee Creeks

Fishery
. . . Current Percent Of
Location Maga_ge_ment Species Life stage Min. Elow Max WUA
riority
speckled dace | adult
o Owens sucker | juvenile
Intake No. 6 bypass lsnpdelgieerjsous Owens sucker | adult 1CFS Unavailable!
brown trout juvenile
brown trout adult
speckled dace | adult 41%
o Owens sucker | juvenile 94%
Intake No. 5 bypass ;npd;%ieensous Owens sucker | adult 18 CFS 41%
brown trout juvenile 92%
brown trout adult 23%
Intake No. 4 bypass self-sustaining | brown trout juvenile 5 CES? ~99%
(below Coyote Creek) | brown trout brown trout adult ~55%
Intake No. 4 bypass self-sustaining | brown trout juvenile 5 CES 98%
(above Coyote Creek) | brown trout brown trout adult 85%
_ ini brown trout juvenile ~76%
Intake No. 3 bypass self-sustaining ) 13 CFS
brown trout brown trout adult ~16%
Intake No. 2 bypass 3 - brown trout juvenile ~90%
(below south and E?(l)fws:f:gllﬂmg 14 CFS 0
middle forks) brown trout adult ~97 %
Intake No. 2 bypass self-sustainin brown trout juvenile 80%
(Middle Fork above o trout 9 7 CFS )
South Fork) brown trout adult 11%
Middle Fork (below self-sustaining | brown trout juvenile 93%
: 13 CFS
Lake Sabrina) brown trout brown trout adult 23%
South Fork (below self-sustaining | brown trout juvenile ~99%
; . 7 CFS
Intake No. 2 diversion) | brown trout brown trout adult ~36%
South Fork (below self-sustaining brown trout juvenile 13 CES 90%
South Lake) brown trout brown trout adult ~44%
Birch Creek indigenous speckled dace | adult 0.25 CFS 90%
species
indigenous speckled dace | adult 100%
McGee Creek S e%ies 1CFS
P brook trout adult 87%
Source: Kleinschmidt, 2022a
! This PHABSIM model was not accurate at flows less than 4 cfs
2 Exclusive of flow contributed by Coyote Creek.
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9.5.2.4. Anadromous Fish

Bishop Creek rises on the east slope of the Sierra Nevada and is a tributary of the Owens
River. The Owens River does not discharge into a larger river or the Pacific Ocean.
Therefore, there are no anadromous fish species in the watershed.

9.5.2.5. Catadromous Fish
There are no catadromous fish in the Bishop Creek Project area.
9.5.3. BENTHIC MACROINVERTEBRATES

There are no published studies regarding benthic macroinvertebrates in Bishop, Birch, or
McGee creeks. This data gap is not unusual for most of the Sierra Nevada, where
invertebrate inventories or studies at the species level are scarce (Erman, 1996). Field
notes from a study conducted in 1976, provided by the CDFW, indicated an attempt to
characterize aquatic invertebrate fauna in relation to water temperature and reach
features (e.qg., pool, riffle, channel substrate) for ten sites on Bishop Creek extending from
below Lake Sabrina to below Plant No. 3. The study detected at least ten orders of
invertebrates, but many of these were only identified to the family level, not to species.
There was no discernible pattern of distribution relative to stream reach. Habitat and flow
analyses conducted throughout the Bishop Creek Project reaches documented a
homogenous mix of cobble and boulder substrates, with patches of gravel (Kleinschmidt,
2022a; 2022b). These would all be suitable substrates for macroinvertebrates. Less
suitable substrates, such as silt sand and other fines, are confined to patches along
stream banks and downstream of current breaks. These substrate findings are consistent
with substrate distributions found during the 2019 IFIM studies at all study sites. These
habitat assessments suggest that habitat suitability for macroinvertebrates is not limited
(Kleinschmidt, 2022a).

9.5.4. FRESHWATER MUSSELS

Unpublished field notes from an invertebrate study conducted in 1976 detected taxa from
two classes of mollusks (Gastropoda, Pelecypoda) in Bishop Creek, but no bivalves or
invasive species such as the quagga mussel or zebra mussel were documented.

Quagga and zebra mussels are freshwater bivalves native to Eastern Europe and
Western Asia that made their way into the Great Lakes in the late 1980s. They have been
highly successful invaders, reproducing and adapting quickly to hundreds of freshwater
lakes and waterways in the midwestern and eastern United States. Scattered populations
have been detected in southern California (SCE, 2017). The mussels have significant
adverse impacts to aquatic ecosystems and water delivery systems. The spread of these
mussels is believed to be through infected watercraft.

SCE personnel have not reported any sightings or indications of quagga or zebra
mussels, but the extensive network of waterways and reservoirs and multiple public
access launch ramps and popular recreational sites, presents a potential risk of
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introduction to SCE’s managed water bodies. The New Zealand mud snails are
documented in lower reaches of Bishop Creek (below the project) and throughout the
Owens River drainage (CDFW, personal communication) and below McLaughlin Creek,
approximately 40 miles north of the Bishop Creek Project area (USFS, 2013); however,
distribution is limited by available calcium, as described below.

In 2009 and 2010, SCE conducted a study of all their lakes and reservoirs, including the
Bishop Creek Project reservoirs, to assess vulnerability to invasive mussel infestations in
response to California AB 2065 (now Fish and Game Code §2302 and 14 CCR 672.1).
This assessment included water chemistry parameters, lake depth, elevation and water
temperature. This company -wide assessment led to the development of a quagga and
zebra mussel prevention plan, which is still being implemented across all SCE facilities.
The prevention plan includes a monitoring program to detect the presence of adult and/or
veliger dreissenid mussels and includes long-term management steps to ensure
continued recreational use of healthy SCE lakes. Management steps include educational
outreach to inform the public about the biology and management of the mussels.

Water quality parameters present in the Bishop Creek system are unlikely to support the
long-term survival of the invasive mussels. Specifically, calcium concentrations and pH
levels measured in South Lake and Lake Sabrina may be too low to support quagga and
zebra mussel life histories. Water quality parameters measured during 2009-2010 in
South Lake documented calcium concentrations of 2.41 mg/L, and measurements in Lake
Sabrina documented calcium concentrations of 2.61 mg/L (SCE, 2017). Quagga and
zebra mussels generally require calcium concentrations of at least 12 mg/L for shell
formation and long-term survival. Additionally, pH levels in the two reservoirs ranged from
6.99-7.06. Quagga and zebra mussels generally require aquatic habitats with pH levels
of at least 7.3 and have better survival in habitats that provide pH levels greater than 7.8
(SCE, 2017). Thus, the risk of invasive mussel establishment in the Bishop Creek system
is low.

9.5.5. POTENTIAL ADVERSE EFFECTS AND ISSUES

The Bishop Creek Project reaches currently have minimum flows in place to ensure
suitable habitat for brown trout and other fish species, as shown above. Reach 1 (i.e.,
below Intake No. 6) has no flow requirement, but SCE has historically provided a minimum
of 1 cfs.

While CDFW does not have specific fishery management metrics, the general objectives
are to provide a self-supporting brown trout population between the reservoirs
downstream to Plant No. 4, while simultaneously meeting recreational needs through
management of stocked fish in these areas. CDFW would like to support populations of
indigenous nongame species between Coyote Creek (below Intake No. 4) and Plant No.6
as well as in Birch and McGee creeks. CDFW indicates that the applicable management
objective is to provide adequate habitat suitability. The term “adequate habitat” can be
defined on a case-by-case basis as a combination of the following characteristics: stream
flow, water quality, food sources, physical habitat, and biotic interactions (CDFW June
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21, 2021 letter to SCE). Overall, the reaches of Bishop Creek provide adequate habitat
quality for a variety of species and lifestages.

CDFW provided additional material, including the Strategic Plan for Trout Management:
A Plan for 2004 and Beyond, which did not include specific guidance on reach-based
assessments. However, at a March 1, 2022 TWG meeting, CDFW and the Forest Service
articulated a broad goal for (1) providing for the management of recreational and native
fisheries through management of project operations and fish stocking, and (2) providing
ecologically beneficial minimum instream flows throughout the project; and
(3) implementation of ramping rates where Project operations result in a sharp drop-of
the hydrograph or stage changes that could impact aquatic resources.®

More specifically, the agencies suggested reach by reach management objectives (Table
9.5-11) that could be met through a combination of flow related measures and stocking.

Table 9.5-11. Agency Presentation of Management Objectives (March 1, 2022)-
Fish and Aquatics

Reach Specific Goals Proposal for Achieving Goals
Reach 10 (South Fork Bishop Creek below South | e Provide more stable flows through winter to
Lake) prevent anchor ice formation and reduce fish
e Manage as a stocked fishery and improve size bioenergetics
of fish in this reach e Increased summer base flows

¢ Increase stocking

Reach 9 (South Fork Bishop Creek below South e Provide more stable flows through winter to

Fork Diversion) prevent anchor ice formation and reduce fish
e Manage as a stocked fishery and improve size bioenergetics
of fish in this reach ¢ Increased summer base flows
¢ Increase stocking
Reach 8 (Bishop Creek below Lake Sabrina) e Provide higher summer (June 1-Sept 15) base
e Manage this reach as a stocked fishery flows in all water year types to increase
(rainbow trout) available habitat
« Improve existing stocked fishery (fish size and | ® Provide more stable flows through winter to
available habitat) prevent anchor ice formation and reduce fish

bioenergetics

e Improve existing wild trout fishery
e Increase stocking to improve angler satisfaction

¢ Maintain riparian vegetation and associated
riparian dependent wildlife, including
interconnection of meadow systems

Reaches 7 and 6 (Below Intake No. 2) ¢ Increased stocking within 100 yards of
e Manage as a stocked fishery campgrounds
e Increase overwinter fish survivorship e Provide more stable flows through winter to

prevent anchor ice formation and reduce fish

¥ The agencies also identified other flow-related objectives to address 1) riparian monitoring; 2) sediment
supplementation and monitoring; and 4) geomorphic and peak flows. These objectives are discussed in
their respective sections.
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Reach Specific Goals

Proposal for Achieving Goals

bioenergetics

Provide higher summer (June 1-Sept 15) base
flows in all water year types

Reach 5 (Bishop Creek below Intake No. 3
Reservoir)

e Manage as a recreational fishery

¢ Implement measures to promoted cottonwood
recruitment

Geomorphic flows and/or ramping rates
(currently none in the existing license)
Movement of sediment into this reach by either
sluicing or mechanical movement

Discuss increasing stocking allotment in this
reach

Implement ramping/recession rates during
period of cottonwood recruitment and seed root
growth

Provide higher summer (June 1-Sept 15) base
flows in all water year types

Reaches 4 and 3 (Between Intake No. 4
Reservoir)

e Utilize this reach as a control reach due to low
recreational fishery use

¢ Native fish management

e Implement measures to promote cottonwood
recruitment

Discuss physical movement of sediment into
this reach by either sluicing or mechanical
movement.

Spring pulse flow to encourage spawning

November pulse flows to discourage brown
trout redds

Discuss black cottonwood range

Reach 2 (Bishop Creek below Intake No. 5)
¢ Native Fish Management

Spring pulse flows to encourage spawning

November pulse flows to discourage brown
trout redds

Reach 1 (below Intake No. 6)
e Water management that supports native fish

Discuss appropriate minimum instream flow

Reach 0 (Bishop Creek below Plant No.6 and
beyond Project)

e Water management system that supports
native fish

Implement a minimum instream flow below
Plant No. 6 (currently only the Chandler
Decree)

Discuss appropriate minimum instream flows
when Chandler Decrees is not governing the
flows

McGee Creek

¢ Native fish management (introduce Owen'’s
speckled Dace on USFS land

Increased minimum instream flows

Increased and consistent winter flows to reduce
anchor ice

Increased summer flows

Birch Creek

¢ Native fish management (introduce Owen’s
speckled Dace on USFS land

Increase instream flows (current is 0.25 cfs)
and seasonal flows

Discuss shut down diversion and allowing spill
flow

Increased and consistent winter flows to reduce
anchor ice

These reaches are generally characterized by greater than 50 percent of maximum
habitat suitability for juvenile brown trout, brook trout and dace. In the higher gradient
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reaches adult brown trout habitat suitability is limiting under existing flow conditions. This
reflects conditions where the steep gradient of the stream results in inherently shallow
depths and high velocities at most flows. Based on the HSI criteria selected by the TWG
for the adult lifestage of brown trout, as depths in these reaches increase in suitability,
the concurrent increase in velocities become less suitable. Thus, the hydraulics in some
reaches are inherently limiting to adults based on the HSI. Larger brown trout tend to
prefer low gradient pools and runs rather than higher gradient riffles and cascades. This
is consistent with the larger sized adults that were captured in the intake pools as well as
in low gradient reaches of the South and Middle forks in the creek fish survey. Based on
creek fish data, it should be noted that the relatively small sizes of adult brown trout in
these high gradient stream habitats are similar to juvenile brown trout sizes in other
systems from which HSI criteria are derived. This suggests that juvenile HSI criteria are
potentially more reflective of habitat preferences for the smaller adult fish found in these
reaches, and therefore the WUA curves for juvenile brown trout are a reasonable index
of habitat suitability in the higher gradient reaches.

Measures provided in Section 9.5.6 (and Appendix B) describe adjustments to minimum
instream flows that would maintain existing habitat in impoundment and downstream
reaches for salmonid species, as well as native species. Operations with implementation
of proposed minimum flow measures is not expected to have new, significant adverse
effects on existing aquatic resources, and would maintain existing habitat.

The following sections address potential effects as identified by the TSP and SD1 (Table
9.1-1). Based on the completed studies, and reviews of existing literature, SCE has
identified no adverse effects based on the Proposed Action.

9.5.5.1. Potential Impacts of Project Operation and Maintenance on Fish Populations
and Distribution in Project Reservoirs

Results from SCE’s 2020 sampling demonstrates that Bishop Creek Project reservoirs
are dominated by cold water trout species. Rainbow trout was the most abundant trout
species captured in Lake Sabrina and South Lake, likely as a result of frequent stocking
(Table 9.5-6). Lake Sabrina supports a self-sustaining population of Owens sucker,
though this species is not believed to have colonized other Bishop Creek Project waters.
Owens sucker are not native to the reservoir; this population resulted from an
unsanctioned introduction. Brown trout observed in the study area appear to be naturally
reproducing and self-sustaining (SWS, 2022b).

SCE does not propose to make changes to water level operations of Bishop Creek Project
reservoirs (Lake Sabrina and South Lake). The changes in water levels in response to
flow requirements do not appear to negatively impact the fishery resources of the
reservoirs.

Rainbow trout is the predominant species in Bishop Creek Project reservoirs, and
abundance and size of trout is primarily a function of put and take stocking, and angling
exploitation. Thus, the abundance of adult trout in the reservoirs is arbitrary and a function
of recreational fishery management. Although there is evidence of some limited incidental

Copyright 2022 by Southern California Edison Company June 2022
222



Bishop Creek FERC Project No. 1394
Exhibit E — Environmental Analysis Final License Application

natural reproduction, there is no self-sustaining population and management of this
fishery does not depend on recruitment from natural reproduction; residency time for most
stocked rainbow trout in the reservoirs is believed to be very short (N. Buckmaster,
CDFW, personal communication, June 2018). Qualitative data showed that a large
portion of rainbow trout (53 percent in Lake Sabrina and 57 percent in South Lake)
appeared to be of hatchery origin, with 27 percent to 30 percent identified as unknown
origin, and 14 percent to 18 percent appeared to be wild. Information on recruitment is
also available in the length-frequency histograms provided in the Bishop Creek Reservoir
Fish Distribution Study FTR (AQ 4, Volume Il of this FLA).

The population of Owens sucker in Lake Sabrina is not native to this water body, and the
species was not observed elsewhere in the watershed. Evidence collected during the
reservoir fishery survey indicates that the population is self-sustaining under existing
reservoir operating conditions. Suitability mapping for sucker habitat in Bishop Creek
Project reservoirs was outside of the scope of the FERC approved study plan; however,
general habitat availability can be inferred from the bathymetry figures included in the
Bishop Creek Reservoir Fish Distribution Study FTR. The bathymetry figure for Lake
Sabrina (Bishop Creek Reservoir Fish Distribution Study, Volume IIl) shows that shoal
areas with low gradients that likely provide suitable spawning habitat extend well beyond
the lake margins, especially along the north shore of the reservoir, and available habitat
is likely to be suitably submerged under a range of water surface elevations that occur
during the June spawning season.

Sampling was conducted for Owens sucker at both Sabrina and South lakes. A large and
robust population of Owens sucker was observed in Lake Sabrina while no Owens sucker
were detected at South Lake. In Lake Sabrina, spawning behavior was observed with
Owens sucker congregating in large groups along sand and gravel substrate along most
of the reservoir shoreline, and redds were observed within the back of coves at the
southern end of the reservoir. Owens sucker spawning typically occurs during the late
spring and early summer when reservoir levels are rising and the spawning shoal habitats
are inundated. Current and proposed reservoir operations appear to be supporting a
healthy population.

No Action Alternative

Under the No Action Alternative, SCE would continue to operate and maintain the Project
under the terms and conditions of the current FERC license. No adverse effects on fish
population and distribution in Project reservoirs have been identified relative to the
baseline condition.

Proposed Action

Based on results of the fish and aquatics studies as described above and in the Proposed
Action (Section 6.0), SCE does not anticipate operational changes beyond those for PME
measures. SCE has identified no potential impacts of Bishop Creek Project O&M on fish
populations and distribution in Project reservoirs.

Copyright 2022 by Southern California Edison Company June 2022
223



Bishop Creek FERC Project No. 1394
Exhibit E — Environmental Analysis Final License Application

9.5.5.2. Potential Impacts of Project Operation and Maintenance on Fish Population
Distribution in Bishop Creek

The primary goal of the Bishop Creek Fish Distribution Baseline Study (AQ 3) was to
acquire information on the current distribution of game and non-game fish species of
interest and the growth and density of wild brown trout populations in the Bishop Creek
Project area. In developing and implementing the study plan for AQ 3, management goals
and objectives for fish and aquatic populations in Bishop Creek were not readily
accessible. While CDFW has not provided an approved, written management plan with
guantified goals and objectives, a qualitative summary of USFS and CDFW management
goals for Bishop Creek was provided on March 1, 2022, as discussed in Section Table
9.5-11.

SCE reviewed Bishop Creek Project operation data for the past 5 years and noted no flow
regime deviations within the two historic survey reaches. Summarized results of this study
are provided in the following text. Preliminary results of the AQ 3 study were filed with the
ISR in November 2020, submitted to the TWGs in early 2021, and FTRs are provided in
Volume Il of this FLA.

CDFW hypothesized that the existing flow regime may be limiting the growth of brown
trout in riverine reaches. It is worth noting that wild riverine fish populations are rarely
perfectly stable and population metrics routinely increase or decrease naturally over time
due to varying environmental, ecological or angling pressure factors.

Brown trout populations in Bishop Creek Project reaches would have adapted to the
habitat-based flows initiated under the current license in 1994. The subsequent wild
riverine fish population metrics would be expected to increase and decrease naturally
over time in response to varying environmental, ecological, or angling pressure factors.

The metrics of wild populations of stream fish can be expected to fluctuate over time. Both
the biomass and density estimate at the Sada 3 Study Site for 2010 and 2019 are lower
than estimates from 1991, 1992, and 2004; however, it is unclear whether the differences
in biomass are either statistically significant or related to Bishop Creek Project operation.
While the density estimates at the Sada 3 Study Site were lower in 2019 compared to
estimates from 1991, 1992, and 2004, results from the t-test analysis indicate there is no
significant difference between the population size in 2019 compared to prior years.
Additionally, while the 2019 biomass estimates lower compared to 1991, 1992, and 2004,
individual fish sizes were actually larger in 2019 compared to prior years based on the
average length and weight for brown trout captured. Biomass values reported from
previous studies do not include sufficient detail (i.e., standard error) to perform a t-test to
evaluate whether differences in biomass between sample years are statistically
significant; however, given the population densities and individual fish sizes, the
population does not appear to be statistically different from prior years. The presence of
a number of relatively long-long lived individuals was detected in the surveyed brown trout
populations, suggesting that suitable interannual conditions consistently persist.
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Water quality conditions observed during this study are suitable for brown trout with high
oxygen levels, cold water temperatures, and suitable pH levels. Although water
temperatures may be slightly cooler than optimal for brown trout growth, they do not
appear to be having an adverse effect on the overall health of the brown trout population
or its distribution within the study area.

Results from this study suggest that there is a healthy, naturally reproducing population
of brown trout in the study area, which is in line with the desired conditions described in
the Land Management Plan for the INF (USDA, 2019) as they relate to ecological
sustainability and diversity of plant and animal communities (AQ 3, FTR in Volume Il of
this FLA). Some fluctuations in abundance and biomass density occur as would be
expected in any natural riverine population over approximately 30 years. Of the principal
constituents that comprise “adequate habitat” referenced by CDFW in comments to the
final technical report (stream flow, water quality, food sources, physical habitat, and biotic
interactions), the factors related to Project operation (stream flow and water quality)
appear to support a healthy population of brown trout under existing conditions. CDF&W
has questioned whether the age to size class relationship (i.e., growth) might be
influenced by flows (see consultation record) and described anecdotal comparisons with
other eastern Sierra creeks suggesting some differences in this relationship. Growth in
fish is not a univariate function of stream flow, but rather is the cumulative output from the
effects of many environmental and ecological variables of bioenergetics on caloric
availability (i.e. food) due to ecosystem productivity and competition, diet, water quality
(chiefly temperature and dissolved oxygen), climatic conditions, population exploitation
and recruitment, versus caloric consumption due to energy needs for locomotion,
reproduction and metabolism demand (Weatherley, 1972; Moyle and Cech, Jr., 2004).
However, the comparison provided by CDFW was not quantitative or statistically
demonstrable, and quantifying the various parameters effecting growth in Bishop Creek
was not an objective of any of the approved relicensing studies.

Results from the AQ 3 study indicate that reaches have potential to meet alternate
management objectives as may be proposed by resource agencies.

No Action Alternative

Under the No Action Alternative, SCE would continue to operate and maintain the Project
under the terms and conditions of the current FERC license. No adverse effects on fish
population and distribution in the streams and creeks in the Project area have been
identified relative to the baseline condition.

Proposed Action

Based on results of the fish and aquatics studies as described above, SCE determined
there were no potential impacts of Bishop Creek Project O&M on fish population
distribution in Bishop Creek, Birch Creek, or McGee Creek.

Under the Proposed Action, SCE is proposing minor changes Project operations; the
Project will continue to be operated in compliance with agreements, and water rights to
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generate power. PME-1 (Appendix B) describes some modified MIFs that may result in
some changes to wetted usable area for some fish species as described in Section
9.5.5.3, as well as efforts to discourage recruitment of brown trout by disrupting redds
with pulse flows. Those changes may translate to some altered use of habitat by native
and non-native fish. In general, changes in fish distribution may result in reestablishment
of native fish in reaches below the confluence of Coyote Creek, where CDFW has
identified native fish populations as a management objective. Where SCE proposed a
modest reduction in wintertime (November 1 through third week in April) flows, the
reduction will facilitate more stable winter flows as SCE would have more storage to
allocate to ensure the MIF is implemented as an alternative to matching inflows. PME-
1.4 also provides for geomorphic flows, which will likely enhance existing conditions in
the reaches within which they occur. It is anticipated that they will provide overbank flows,
promote riparian grown, provide flow diversity, as well as improve sediment mobility and
fish habitat.

PME-2 is a sediment management measure that is intended to facilitate the continued
movement of sediment through Project intakes and into bypass reaches. The movement
of sediment into these areas will facilitate aquatic ecosystem processes and benefit
resident fish species.

9.5.5.3. Potential Impacts on Resident Fish and Aquatic Habitat in Project Affected
Stream Reaches, including Current Minimum Instream Flow Releases and Channel
Maintenance

The existing habitat-based minimum flows below each intake were established through
studies and modeling conducted during the prior relicensing to be protective of habitat
suitability for wild brown trout. An IFIM study (AQ 1) was conducted at the request of the
CDFW and USFS to assess current flow needs with newer data.

The AQ 1 study quantified habitat suitability for aquatic species recommended by CDFW
and USFS throughout the Bishop Creek Project area by employing a PHABSIM model,
based on CDFW stated management goals, which reference a desire for adequate habitat
suitability. The PHABSIM model quantifies habitat suitability across a range of flows using
an index referred to as WUA.

As previously discussed, quantitative criteria for defining adequate habitat suitability have
not been provided; however, “adequate” is distinguished from “optimum” or “maximum”,
especially when needing to balance multiple life stages and species. In certain study
reaches and at some flow ranges, WUA curves among species and life stages conflict;
however, there are numerous techniques for balancing flow recommendations in such
cases. Conceptually adequate suitability falls quantitatively between optimal/maximum
and unsuitable/minimum suitability.

For purposes of AQ 1 study, SCE defines maximum habitat suitability as the maximum
amount of WUA achieved at a flow within the modeled range, in cases where the peak
occurs within the range modeled. SCE notes CDFW’s general comment that stated, “most
of the brown trout weighted usable area curves do not reach their peak in the narrow
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range of flows that were simulated”. This is partially correct; however, it primarily applies
only to the adult life stage and only within certain reaches. The AQ 1 FTR confirms that
juvenile brown trout WUA peaks at flows within the model range in all except two study
reaches, and most commonly at flows at the lower end of the modeled range. In all cases,
habitat suitability for juvenile trout increased only slightly throughout the higher range of
flows. Adult WUA peaks in three of the study reaches within the flow range, and the data
generally show that of the remaining reaches, incremental gains in adult WUA at flows
greater than 25 to 50 are very slight up to 100 cfs. Table 9.5-12 summarizes the
percentage of maximum WUA provided in each reach by the existing minimum flows.

Table 9.5-12. Percent of Maximum Habitat Suitability of Target Species and Life
Stages Provided by Existing MIF in Each Reach of the Bishop Creek Study Area

Study Reach Owens Sucker Brown Trout Owens Brook
: - Speckled Trout
Juvenile Adult Juvenile Adult Dace

Reach 1 (below intake 6) - - - - - -
Reach 2 (below intake 5) 94 41 92 23 43 -
Reach 3 (below Coyote Crk) - - 99 55 - -
Reach 4 (below intake 4) - - 98 85 - -
Reach 5 (below intake 3) - - 76 16 - -
Reach 6 below S. and Middle | - - 90 97 - -
Fork confluence)
Reach 71 (below intake 2) - - 69 13 - -
Reach 72 (below intake 2) - - 65 7 - -
Reach 8 below Lake Sabrina | - - 95 27 - -
Reach 83 Below Lake Sabrina | - - 85 50 - -
Reach 9 below S Fork - - 96 46 - -
diversion
Reach 10 Below South Lake - - 95 45 - -
Birch Creek - - - - 90 76
McGee Creek - - - - 100 87

1 April — October

2 November — April
3 Braided Channel. This habitat was analyzed using the Habitat Criteria Method (HCM) approach.

Based on SCE’s understanding of CDFW management objectives, reach-by-reach
summaries of habitat suitability for a variety of species within the Bishop Creek Project
are discussed below.

No Action Alternative

SCE identified no adverse effects on resident fish and aquatic habitat in Project-affected
reaches, including current minimum instream flow releases and channel maintenance
relative to the baseline condition. Under the No Action Alternative, SCE would continue
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to operate and maintain the Project under the terms and conditions of the current FERC
license. Continued implementation of existing Minimum Instream Flows would result in
no changes to the WUAs as described in Table 9.5-12.

Proposed Action

Based on results of the fish and aquatics studies as described above and because the
Proposed Action anticipates neither significant changes to the MIF limits nor operational
changes beyond those for PME measures, SCE has identified no significant impacts on
resident fish and aquatic habitat in the Bishop Creek Project affected stream reaches,
including current minimum instream flow releases and channel maintenance.

The minimum instream flows proposed under PME-1 will continue to support the habitat
objectives and, in some cases, enhance the ability of the reaches to meet management
objectives. Where recreational fishing objectives are identified (Table 9.5-11), CDFW
recognized that the fishery cannot be sustained solely by the wild brown trout population;
nor is it operationally feasible to provide flows that mimic other unregulated streams in
the Sierras. Thus, SCE proposes to provide CDFW with flexibility in meeting their
management objectives through the Stocking Plan (PME-3) in lieu of trying to effect
significant changes in opportunities (number of fish and size of fish) through flow
enhancement.

SCE proposes to further support the fishery through planned channel geomorphic flow
releases (PME-1.4). Geomorphic flows will likely enhance existing conditions in the
reaches within which they occur. It is anticipated that they will provide overbank flows,
promote riparian grown, provide flow diversity, as well as improve sediment mobility and
fish habitat. Table 9.5-13 summarizes the percentage of maximum WUA provided in each
reach by the proposed MIFs.
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Table 9.5-13. Percent of Maximum Habitat Suitability of Target Species and Life
Stages Provided by Proposed MIF in Each Reach of the Bishop Creek Study Area

Study Reach

Owens Sucker

Brown Trout

Juvenile

Adult

Juvenile

Adult

Owens
Speckled
Dace (YoY)

Owens
Speckled
Dace
Spawnings

Brook
Trout

Reach 1 (below Intake No.
6)

Reach 2 (below Intake No.
5)

86

28

Reach 3 (below Coyote
Crk)

99

86

98

62

Reach 4 (below Intake No.
4)

Reach 5 (below Intake No.
3)

78

17

Reach 52 (below Intake No.
3)

69

13

Reach 61 below South and
Middle Fork confluence)

88-94

94-100

Reach 62 below South and
Middle Fork confluence)

88

94

Reach 7! (below Intake No.
2)

69

13

Reach 72 (below Intake No.
2)

55

Reach 8! below Lake
Sabrina

95

27

Reach 82 below Lake
Sabrina

93

23

Reach 91 below South Fork
diversion

96

46

Reach 92 below South Fork
diversion

96

24

Reach 10! Below South
Lake

95

45

Reach 102 Below South
Lake

100

29

Birch Creek

90

76

McGee Creek

100

87

1 April — October
2 November — April

3 Braided Channel. This habitat was analyzed using the Habitat Criteria Method (HCM) approach.
Note: Reach 1 proposed MIF is below the calibration range of the model

Copyright 2022 by Southern California Edison Company

229

June 2022




Bishop Creek FERC Project No. 1394
Exhibit E — Environmental Analysis Final License Application

BisHoP CREEK REACH 1 (BELOW INTAKE 6)

Results from SCE'’s Fish Distribution Baseline Study (AQ 3 and AQ 4) indicate that self-
sustaining brown trout populations occur in segments of Bishop Creek below Bishop
Creek Project reservoirs and bypass reaches. Although no Owens suckers or Owens
speckled dace were detected in the Bishop Creek, the management priority for the three
lowermost reaches (below Intake Nos. 4, 5 and 6) is for native species (represented by
Owens sucker and Owens speckled dace), according to CDFW.

Under the Proposed Action, the required MIF for Reach 1 (i.e., below Intake No. 6) is
increased from zero to 2 cfs. While this proposed MIF is below the calibration limits in the
PHABSIM model, it would be expected to provide ecological benefits to this reach, in the
absence of a formal native fish management plan or active native fish management.
Additionally, PME-1.3 includes one, short term pulse flow on an annual basis (outside of
dry years) in Reaches 1-4 during winter in an effort to disrupt redds established by non-
native brown trout. Keeping these pulse flows short in duration, approximately 4-hours,
the intent of this proposed enhancement is to support a native fish population in these
reaches at the suggestion of CDFW.

BisHoP CREEK REACH 2 (BELOW INTAKE 5)

Results from AQ 3 in Reach 2 indicate that no native species (i.e., Owens suckers or
Owens speckled dace) were detected, however, a self-sustaining brown trout population
occurs in the reach. Under existing operations, flow in this reach is maintained at 18 cfs
providing very good nursery habitat for most species, including 94 percent of maximum
habitat suitability for juvenile Owens sucker, 41 percent for adult Owens sucker, 92
percent for juvenile brown trout, 23 percent for adult brown trout and 43 percent of
maximum habitat suitability for Owens speckled dace (Kleinschmidt, 2022a).

No changes in MIF are included under the Proposed Action for this Reach. PME-1.3 does
include one, short-term pulse flow on an annual basis (outside of dry years) in Reaches
1 to 4 during winter in an effort to disrupt redds established by non-native brown trout.
Keeping these pulse flows short in duration, approximately 4-hours, the intent of this
proposed enhancement is to support a native fish population in these reaches at the
suggestion of CDFW.

BisHoP CREEK REACH 3 (BELOW BOTH THE CONFLUENCE WITH COYOTE CREEK AND

INTAKE NO. 4)

Reach 3 is in a relatively inaccessible part of Bishop Creek. CDFW'’s management priority
for this reach was initially self-sustaining brown trout; therefore, only brown trout were
originally included in the flow needs assessment for this reach. This is a gaining reach:
under existing operations, flow in this reach is released at the Intake No. 4 spillway and
is supplemented by unregulated discharge from Coyote Creek, typically 3 cfs during
summer months. SCE has historically released 5 cfs from Intake No. 4 which was
supplemented by the Coyote Creek inflows. Overall, this reach has poor public access
and provides relatively limited habitat suitability for brown trout at any flow. However,
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current operational flows provide 99 percent of the available maximum habitat suitability
for juvenile brown trout and 55 percent for adult brown trout (Kleinschmidt, 2022a).

CDFW subsequently expressed interest in potentially managing the reach for native
species and additional modeling was performed to help CDFW and SCE evaluate
alternative flows. The steep gradient, higher energy environment is not suitable for native
fish species. CDFW indicated that this reach has inadequate public access and therefore
does not lend itself to supporting a brown trout recreational fishery. Since this reach is
adjacent to Reach 3, where native fish management is a higher priority, a change in flows
to discourage trout may be warranted. Under existing operations, flow in this reach
provides 98 percent of maximum habitat suitability for juvenile brown trout and 85 percent
for adult brown trout (Kleinschmidt, 2022a).

Under the Proposed Action, SCE would effectively reduce the flows in this reach from
5 cfs to 2 cfs by releasing 1 cfs from the Intake No. 4 spillway. This release combines with
the flow from Coyote Creek would provide 3 to 4 cfs to Reach 3 and would result in 99
and 86 percent maximum suitability for the Owens sucker juveniles and adults,
respectively. Dace young of year and spawning life stages achieve 98 and 62 percent
maximum habitat suitability, respectively. In designating this reach for native fish
management, the CDFW indicated a desire to discourage trout spawning in this reach.
For this reason, pulse flows to disrupt trout redds will be implemented in this Reach (PME-
1.3).

BisHoP CREEK REACH 4 (BELOW INTAKE NO. 4 AND ABOVE THE CONFLUENCE WITH
CoYOTE CREEK)

Reach 4 is in an extremely inaccessible, high gradient part of Bishop Creek consisting
mostly of cascades and plunge pools and is inaccessible to the public. Inflow to this reach
results from releases at Intake No. 4. Under existing operations, flow in this reach
provides 98 percent of maximum habitat suitability for juvenile brown trout and 85 percent
for adult brown trout (Kleinschmidt, 2022a), and is not suitable for native fish species.
CDFW indicated that this reach has inadequate public access and therefore does not lend
itself to supporting a brown trout recreational fishery. Since this reach is adjacent to Reach
3 where native fish management is a higher priority, a change in flows to discourage trout
may be warranted.

Under the Proposed Action, SCE is planning to reduce MIFs in this reach from 5 cfs to 1;
because the Creek gains approximately 3 cfs from Coyote Creek as it enters reach 3.
PME-1.3 also includes one, short-term pulse flow on an annual basis (outside of dry
years) in Reaches 1-4 during winter in an effort to disrupt redds established by non-native
brown trout. Keeping these pulse flows short in duration, approximately 4-hours, the intent
of this proposed enhancement is to support a native fish population in these reaches at
the suggestion of CDFW.
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BisHoP CREEK REACH 5 (BELOW INTAKE NO. 3 SPILLWAY)

Reach 5 is in a publicly accessible part of Bishop Creek. Inflow to this reach is influenced
by releases at Intake No. 3. CDFW'’s habitat management priority for this reach is brown
trout, and the reach generally consists of shallow runs and riffles. Under existing
operations, flow in this reach provides 76 percent of maximum habitat suitability (WUA)
for juvenile brown trout and 16 percent for adult brown trout (Kleinschmidt, 2022a).

Under the proposed action, SCE would keep the existing MIF though the summer months
(last Friday in April to October 31), when recreational angling is highest and reduce flows
to 10 cfs in the winter. The winter flows would only slightly reduce WUA values and
provide approximately 69 percent of maximum WUA for juvenile brown trout and 13
percent for adults. CDFW anticipates continuing to manage this area for recreational
fishing through its stocking program.

BisHoP CREEK REACH 6 (BELOW THE CONFLUENCE OF THE SOUTH AND MIDDLE FORKS
OF BISHOP CREEK)

Reach 6 is in a partially accessible part of Bishop Creek. Inflow to this reach is influenced
by releases at both the South Fork diversion and the Intake No. 2 spillway on the Middle
Fork and is comprised of plunge pools, cascades, and steep rapids. CDFW’s
management priority for this reach is for self-sustaining brown trout populations. Under
existing operations, flows in this reach provide approximately 90 percent of maximum
habitat suitability for juvenile brown trout and 97 percent for adult brown trout
(Kleinschmidt, 2022a).

Under the Proposed Action, SCE would keep continue to provide existing MIF of 20 cfs
for the summer months (last Friday in April to October 31) and provide 11 cfs for the winter
months. The reduced lower flow in the winter would result in a slight decline in percent
weighted usable area for juvenile brown trout to 88 percent.

BisHOP CREEK REACH 7 (MIDDLE FORK BELOW THE INTAKE NO. 2 SPILLWAY)

Reach 7 is a high gradient riffle reach in a partially accessible part of Bishop Creek. There
are no pools and substrate is boulder-dominated. Inflow to this reach is influenced by
releases at the Intake No. 2 spillway on the Middle Fork of Bishop Creek. CDFW'’s
management priority for this reach is for self-sustaining brown trout populations. Under
existing operations, flow in this reach is maintained seasonally (May through October)
and slightly lowered the rest of the year. The flow is maintained May through October
provides 69 percent of maximum habitat suitability for juvenile brown trout and 13 percent
for adult brown trout; the flow outside these months provides approximately 65 percent of
maximum habitat suitability for juvenile and 7 percent for adult brown trout (Kleinschmidt,
2022a).

Under the Proposed Action, flows in this reach would remain unchanged, from current
seasonal flows (and dry year variation). SCE has identified no adverse effects relative to
the baseline. No other adverse effects on resident fish and aquatic habitat in Reach 3,
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including current minimum instream flow releases and channel maintenance relative to
the baseline condition, were detected.

BisHoP CREEK REACH 8 (MIDDLE FORK BELOW THE LAKE SABRINA RESERVOIR)

Reach 8 is in a publicly accessible part of the Middle Fork of Bishop Creek. Inflow to this
reach is influenced by releases from the Lake Sabrina reservoir. Habitat in this reach
includes both moderate gradient riffle, pools and low gradient braided channels. The TWG
chose riffle habitat for PHABSIM modeling. CDFW’s management priority for this reach
is for self-sustaining brown trout populations. Under existing operations, flow in this reach
provides approximately 95 percent of optimal habitat suitability for juvenile brown trout.
Adult suitability for brown trout remains limited due to a lack of suitable depths at most
flows but rises gradually throughout the flow range (Kleinschmidt, 2022a).

Under the Proposed Action, SCE would continue to provide the existing MIF of 13 cfs for
the summer months (last Friday in April to October 31) and provide 10 cfs for the winter
months. The reduced lower flow in the winter would result in a slight decline in percent
WUA for juvenile brown trout to 93 percent; suitable habitat for trout would continue to be
limited, and CDFW indicated it would continue to stock and manage for a recreational
fishery.

BisHOP CREEK REACH 9 (SOUTH FORK BELOW THE SOUTH FORK DIVERSION)

Reach 9 is in a partially accessible part of the South Fork of Bishop Creek. Inflow to this
reach is influenced by releases from the South Fork diversion to Intake No. 2. Most of the
habitat in this reach is moderate to high gradient shallow riffles. CDFW’s management
priority for this reach is for self-sustaining brown trout populations. Under existing
operations, flow in this reach is seasonally maintained similarly to Reach 7. The shallow
fast flow in this reach provides limited overall suitability for brown trout at both life stages.
The current seasonal flow maintained from May through October provides 96 percent of
maximum habitat suitability for juvenile brown trout and 46 percent for adult brown trout
and the flow outside those months provides approximately 100 percent of maximum
habitat suitability for juvenile brown trout and 35 percent for adult brown trout
(Kleinschmidt, 2022a).

Under the Proposed Action, SCE would continue to provide the existing MIF of 10 cfs for
the summer months (last Friday in April to October 31) and provide 4 cfs for the winter
months. The reduced lower flow in the winter would result in an increase to percent WUA
for juvenile brown trout to 100 percent; suitable habitat for trout would be reduced from
46 percent WUA to 24 percent. It is anticipated that CDFW would continue to stock for a
recreational fishery.

BisHOP CREEK REACH 10 SOUTH FORK BELOW THE SOUTH LAKE RESERVOIR)

Reach 10 is in an accessible part of the South Fork of Bishop Creek. Inflow to this reach
is influenced by releases from the South Lake reservoir. Modeled habitat in this reach is
low gradient runs, although there are also deep riverine pools and scattered riffles.
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CDFW'’s management priority for this reach is for self-sustaining brown trout populations.
Juvenile brown trout habitat suitability is maximized at 6 to 8 cfs and decreases between
at higher flows; as flows increase, velocity becomes progressively less suitable for this
lifestage. The existing base flow in this reach provides approximately 90 percent of
optimal habitat. Adult suitability for brown trout increases linearly between 4 and 37 cfs
and declines at higher flows (Kleinschmidt, 2022a).

No Action Alternative

Under the No Action Alternative, flows in Reach 10 would remain unchanged. SCE would
continue to operate and maintain the Project under the terms and conditions of the current
FERC license. SCE identified no adverse effects on resident fish and aquatic habitat in
Reach 10, including current minimum instream flow releases and channel maintenance
relative to the baseline condition.

Proposed Action

Under the Proposed Action, SCE would continue to provide the existing MIF of 13 cfs for
the summer months (April 15 to November 1) and provide 8 cfs for the winter months.
The reduced lower flow in the winter would result in an increase to percent WUA for
juvenile brown trout to 100 percent; suitable habitat for trout would be reduced from 45
percent WUA to 29 percent. It is anticipated that CDFW would continue to stock for a
recreational fishery.

BIRCH CREEK

Modeled habitat in this reach is moderate gradient alternating run and riffle habitat.
CDFW’s management priority for this reach is for self-sustaining brook trout and speckled
dace populations. Under existing operations, flow in this reach provides 90 percent of
maximum habitat suitability for speckled dace and 76 percent for adult brook trout
(Kleinschmidt, 2022a).

No Action Alternative

Under the No Action Alternative, flows in Birch Creek would remain unchanged. SCE
would continue to operate and maintain the Project under the terms and conditions of the
current FERC license. SCE identified no adverse effects on resident fish and aquatic
habitat in Birch Creek, including current minimum instream flow releases and channel
maintenance relative to the baseline condition.

Proposed Action

Under the Proposed Action, flows in this reach of Birch Creek would remain unchanged.
SCE identified no adverse effects on resident fish and aquatic habitat in Birch Creek,
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including current MIF releases and channel maintenance relative to the baseline
condition. While agencies proposed some modified operations (Table 9.5-11); the current
MIFs appear adequate to meet identified objectives and no changes to the MIFs are
proposed.

McGEE CREEK

Modeled habitat in this reach is moderate gradient alternating run and riffle habitat.
CDFW'’s management priority for this reach is for self-sustaining brook trout and speckled
dace populations. Under existing operations, flow in this reach provides 100 percent of
maximum habitat suitability for speckled dace and 87 percent for adult brook trout
(Kleinschmidt, 2022a).

No Action Alternative

Under the No Action Alternative, flows in McGee Creek would remain unchanged. SCE
would continue to operate and maintain the Project under the terms and conditions of the
current FERC license. SCE identified no adverse effects on resident fish and aquatic
habitat in McGee Creek, including current minimum instream flow releases and channel
maintenance relative to the baseline condition.

Proposed Action

Under the Proposed Action, flows in this reach of McGee Creek would remain unchanged.
SCE identified no adverse effects on resident fish and aquatic habitat in Birch Creek,
including current minimum instream flow releases and channel maintenance relative to
the baseline condition. While agencies have proposed some modified operations (Table
9.5-11); the current MIFs appear adequate to meet identified objectives and no changes
to the MIFs are proposed.

9.5.5.4. Potential Impacts of Project Operation and Facilities on Upstream and
Downstream Fish Passage, Including Entrainment and Turbine Mortality

There are no anadromous or migratory fish populations within the Bishop Creek Project
area. Stream resident brown trout are predominantly localized sedentary populations of
brown trout that do not require volitional passage past Project facilities.

A field entrainment study was conducted during the prior relicensing (Biosystems, 1988)
demonstrated that very few fish were subject to entrainment. Following the
implementation of increased minimum flows under the existing license, FERC approved
(with modifications) a plan to measure entrainment once fish populations stabilized to
reflect new, higher flows. The study (EA Sciences, 1997) summarized two previous
studies on entrainment and turbine induced mortality on Bishop Creek trout populations
and conducted additional sampling using ¥-inch stretch-mesh fyke nets that were custom
fit to the tailraces of Plants No. 3 and No. 5. These plants were selected because they
were representative of the five powerhouses in the Bishop Creek Project. Results
indicated that daily mortality rates were extremely low. Entrainments rates were higher at
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Plant No. 5 than at Plant No. 3, with daily mortality rates estimated at 0.356 and 0.07,
respectively. Based on these results it was estimated that all five power plants annually
remove between 243 to 521 fish (using minimum and maximum confidence estimates for
0.95 confidence limit).

The existing stocking agreement with CDFW was implemented to mitigate for the impacts
described by the entrainment analysis; under this agreement, SCE funds the placement
of 2500 trout every 5 years into reservoirs as determined by CDFW.

No Action Alternative

Under the No Action Alternative, SCE would continue to operate and maintain the Project
under the terms and conditions of the current FERC license. No adverse effects on
upstream and downstream fish passage, including entrainment and turbine mortality at
Project facilities have been identified relative to the baseline condition.

Proposed Action

Based on results of literature review described above and because PME measures would
not affect factors that could influence entrainment, SCE identified no additional potential
impacts of Project operation and facilities on upstream and downstream fish passage,
including entrainment and turbine mortality on resident fish. Under the current license,
SCE stocks fish (approximately 2,500 fish every five years) as mitigation for estimated
entrainment. Under the new license this mitigation will continue. Additionally, SCE will
supplement additional fish to meet recreation demand (Appendix B, PME-3).

9.5.5.5. Potential Impacts of Continued Project Operation on the Federally Listed
Endangered Owens Tui Chub

The Owens-tui chub (Siphateles bicolor snyderi) has the potential to occur in the Bishop
Creek Project area; and has been reported elsewhere in the Owens River watershed, well
downstream from the Bishop Creek Project. Their preferred habitat is slow, low gradient
reaches that are not typical of the Project, and fish distribution surveys (AQ 3 and AQ 4)
conducted in 2019 did not detect any individuals.

No Action Alternative

Under the No Action Alternative, SCE would continue to operate and maintain the Project
under the terms and conditions of the current FERC license. No adverse effects on the
federally listed endangered Owens Tui Chub at Project facilities have been identified
relative to the baseline condition.

Proposed Action
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Based on results of literature review and results of fish surveys as described in the Bishop
Creek Fish Distribution Study (SWS, 2022a; Volume IIl) and because the Proposed
Action does not anticipate operational changes beyond those for PME measures, SCE
has identified no potential impacts of continued project operation on the federally listed
endangered Owens Tui Chub.

9.5.5.6. Potential Impacts of Project Operation and Facilities on Recruitment and
Movement of Large Woody Debris and Coarse Sediment on Aquatic Habitat Including
Macroinvertebrates.

Overall, the Sediment and Geomorphology Study (Kleinschmidt, 2022b) determined that
relatively low amounts of LWM was free to mobilize within the bankfull channel. Similarly,
the dredged sediment from the intakes did not appear to have substantial volumes of
LWM in the sediment. This aligns with the operations staff observations that any LWM in
the system generally passes though the impoundments and remains in the bypass
reaches of Bishop Creek. They did not report substantial debris blockages of the plant
intakes, which would indicate retainment of the LWM in the impoundments and removal
of the LWM from the system due to clearing of the intake racks. With the banks of Bishop
Creek remaining generally stable over the past years, there is little loss of stream banks,
which would provide finer sediment and LWM inputs to the system.

As noted in the Sediment and Geomorphology FTR (AQ 6, Volume Il of this FLA), the
substrate in the bypass reaches of Bishop Creek is generally coarse, with that material
being approximately an order of magnitude larger in diameter than the sediment dredged
from the intakes. The stream bed material (coarse gravel to boulders) tends to remain in
place while the finer sediment (sand to gravel) tends to be deposited in the impoundments
given the steep slopes in Bishop Creek and the flow regime. As finer sediment (silt and
sand) is generally absent from the bypass reaches of Bishop Creek and the habitat does
not appear to be limited for macroinvertebrates, the potential impacts of the Bishop Creek
Project on macroinvertebrates are relatively low. The dominant substrates are well
scoured and unimbedded, providing abundant interstitial spaces and a large amount of
surface area to support aquatic macroinvertebrate insects. The abundance of
insectivorous fish (trout) is also an indicator that existing conditions are suitable for
aquatic macroinvertebrates.

No Action Alternative

Under the No Action Alternative, SCE would continue to operate and maintain the Project
under the terms and conditions of the current FERC license. No adverse effects on
recruitment and movement of large woody debris and coarse sediments on aquatic
habitat, including macroinvertebrates, at Project facilities have been identified relative to
the baseline condition.
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Proposed Action

Based on results of the Sediment and Geomorphology Study (Volume Ill) as described
above and the Proposed Action does not anticipate operational changes beyond those
for PME measures, SCE identified no potential impacts of Project operation and facilities
on recruitment and movement of large woody debris and coarse sediment on aquatic
habitat including macroinvertebrates. The Geomorphic Flow measure (PME-1.4) will
provide higher flows that have the potential to mobilize large woody debris that would
otherwise not be moved by lower flows as well as provide for overbank flows to enhance
riparian conditions. Sediment Management measure (PME-2) is anticipated to mobilize
finer sediment from the intakes, which will be transported to the next intake after a period
in Bishop Creek. The scouring flows during the drawdown phase of the Sediment
Management PME measure has the potential to mobilize gravels and cobbles from the
head of the intake impoundments. This larger intake sediment has a potential benefit for
fish spawning and aquatic habitat.

9.5.5.7. Potential Impacts of Project Operation and Facilities on the Potential Spread of
Invasive Mussels to Project Reservoirs

While New Zealand mud snails were documented in the Owens River drainage, and the
Project vicinity, SCE personnel have not reported any sightings or indications of quagga
or zebra mussels, nor are there occurrences of quagga mussel or zebra mussel in South
Lake or Lake Sabrina. As described in Section 9.5.4 above, both lakes have a low risk of
introduction of these two invasive species and a low risk of establishment. The level of
risk was determined by analyzing factors such as the number of boat launch facilities,
water quality including calcium and pH level, and number of annual visitors (SCE, 2017).
SCE implements an existing Invasive Mussel Prevention Plan that provides appropriate
protection for these lakes.

No Action Alternative

Under the No Action Alternative, SCE would continue to operate and maintain the Project
under the terms and conditions of the current FERC license. No adverse effects on the
potential spread of invasive mussels to Project reservoirs at Project facilities have been
identified relative to the baseline condition.

Proposed Action

Per Fish and Game Code 82302 and 14 CCR 672.1 (2009), SCE, as the owner and
operator of a publicly accessible reservoir, was required to assess their reservoirs’
vulnerability to infestation and to develop an invasive mussel control and prevention plan.
The current plan addresses quagga and zebra mussel prevention and outlines public
outreach, monitoring, detection, and documentation of mussel infestations. Past
assessments as well as the fish and aquatic studies conducted as part of this relicensing
effort determined that the reservoirs have a minimal risk of infestation due to lake
chemistry. Based on this analysis and because the Proposed Action does not anticipate
operational changes beyond those for PME measures that could affect the underlying
limnology of the Project waters. SCE identified no potential impacts of Project operation
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and facilities on the potential spread of invasive mussels to Bishop Creek Project
reservoirs. No additional PME measures are proposed.

9.5.5.8. Consistency with the Inyo National Forest Land Management Plan

One of the goals of the Bishop Creek Reservoir Fish Distribution Study was to determine
whether future Bishop Creek Project facilities and operations are consistent with the
desired conditions described in the Land Management Plan for the INF (USDA, 2019) as
they relate to ecological sustainability and diversity of plant and animal communities.

Results from this study suggest that there is a healthy, naturally reproducing population
of brown trout in the study area, which is consistent with the desired conditions described
in the Land Management Plan for the INF (USDA, 2019). Desired conditions relevant to
Bishop Creek Reservoir Fish Distribution Study, and with which the Bishop Creek Project
is consistent, include:

SPEC-FW-DC-01: sustainable populations of native and desirable non-native plant
and animal species are supported by healthy ecosystems, essential ecological
processes, and land stewardship activities, and reflect the diversity, quantity, quality,
and capability of natural habitats on the INF.

SPEC-FW-DC-05: the INF provides high quality hunting and fishing opportunities.
Habitat for non-native fish and game species is managed in locations and ways that
do not pose substantial risk to native species, while still contributing to economies of
local communities.

The conditions included in the Land Management Plan focus on ecological sustainability
and diversity of plant and animal communities, both native and non-native; however,
heavy angling pressure in South Lake and Lake Sabrina likely limit self-sustaining
populations of non-native game species (i.e., trout). Both South Lake and Lake Sabrina
are managed as put-and-take fisheries where heavy stocking occurs followed by rapid
removal from heavy angling pressure. However, these fisheries do appear to be
contributing to economies to the local communities as evident by the marinas and resorts
associated with South Lake and Lake Sabrina. Furthermore, no native fish were present
within this section of the watershed prior to stocking, so no risk is being posed by the
presence of non-native game fish species. Therefore, these conditions meet the criteria
included in desired condition SPEC-FW-DC-05. Only Longley Lake appears to support
sufficient numbers of brook trout to support a sustainable population of non-native game
fish. Owens suckers, while not native to the upper Bishop Creek watershed, are native to
the Owens River basin and have established a self-sustaining population within Lake
Sabrina under existing conditions. These populations meet the criteria included under the
desired condition (SPEC-FW-DC)-01.

9.5.6. PROPOSED MITIGATION AND ENHANCEMENT MEASURES

SCE proposes to maintain current operations at the Bishop Creek Project and modify the
existing MIFs to reflect management objectives. No new facilities are proposed. For this
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reason, there are no new PME measures specifically related to Project effects on fish and
aquatic resources being proposed as part of the FLA; however, SCE anticipates
continuing or modifying existing measures for enhancement of various resources
(Appendix B, Volume II) as follows:

¢ PME-1: Water Resource Management Measures
e PME-2: Sediment Management Plan
e PME-3: Stocking Program

These PMEs are intended to enhance resources at the Project and are not reflective of
an adverse effect on fish and aquatic resources relative to the Proposed Action.
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9.6. UPLAND WILDLIFE AND BOTANICAL RESOURCES

This section summarizes the affected environment for upland wildlife and botanical
resources that have the potential to occur in the Bishop Creek Project area. This
discussion is intended to provide background for evaluating potential issues as
summarized in the TSP and SD1 (Table 9.1-1) relating to the Proposed Action; and how
the completed studies inform the understanding of Bishop Creek Project effects.

For the purposes of this study, the Bishop Creek Project area is defined as the FERC
Project boundary. The study area consists of Bishop Creek Project facilities, including
powerhouses, dams, diversions, lakes and other impoundments, the flowline starting at
Intake No. 2, other outbuildings, and access roads, and a 500-foot survey buffer
surrounding each of the above listed Project components.

9.6.1. UPLAND BOTANICAL RESOURCES

The discussion in this section is based on descriptions from the USFS’s Classification
and Assessment with Lands of Visible Ecological Groupings System (CALVEG) (USFS,
2019). This nomenclature of the plant communities is used by the INF and is used here
to be consistent with the INF Plan (USDA, 2019). In the CALVEG system, differences
between plant community types (also referred to as alliances) are based on canopy cover
as determined from aerial photography and satellite imagery. Appendix F (Volume II)
includes maps depicting the plant communities within a 500-foot buffer around Bishop
Creek Project facilities, creeks, and lakes. Table 9.6-1 lists all terrestrial plant community
types, acres occupied, and as percentages of the total mapped area. The dominant
upland plant community types within the mapped area are basin sagebrush (covering
13.91 percent of the mapped area), blackbrush (10.55 percent), and bitterbrush (Purshia
tridentata) (7.98 percent) (USFS, 2019). Riparian and wetland plant communities are
discussed in Section 9.7 — Wetlands, Riparian, and Littoral Resources.

20 The CALVEG ("Classification and Assessment with Landsat of Visible Ecological Groupings") system
was initiated in January 1978 by the Region 5 Ecology Group of the U.S. The Calveg team's mission was
to classify California existing vegetation communities for use in statewide resource planning
considerations. It is a hierarchical classification originally based on "formation" categories: forest,
woodland, chaparral, shrubs and herbaceous in addition to non-vegetated units. They were originally
identified by distinctions calculated among canopy reflectance values used in the LANDSAT satellite.
Since then, the classification has been expanded from an initial 129 types occurring throughout the eight
regions of the state to the current 213 occurring in nine regions, and image resolution has been enhanced.
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Table 9.6-1. Summary of Terrestrial Plant Community Types and Acreages within
the Bishop Creek Project Area, including a 500-foot Buffer

Map Label and Name Total Polygon Total Acres Percent of
Count Mapped Area
Upland Communities

AC - Alpine Grasses and Forbs 3 15.07 0.24%
AX - Alpine Mixed Scrub 3 11.77 0.19%
BA — Barren 6 143.06 2.31%
BB - Bitterbrush 23 494.03 7.98%
BC — Saltbush 2 14.59 0.24%
BM - Curlleaf Mountain Mahogany 28 233.73 3.78%
BQ - Great Basin Mixed Scrub 13 290.84 4.70%
BS - Basin Sagebrush 51 860.74 13.91%
BZ - Great Basin - Desert Mixed Scrub 13 290.84 4.7%
DA — Blackbush 7 653.33 10.55%
EP - Eastside Pine 43 230.00 3.72%
HG - Annual Grasses and Forbs 6.57 0.11%
HM - Perennial Grasses and Forbs 0.04 0.04%
LP - Lodgepole Pine 46 279.64 4.52%
NQ - High Desert Mixed Scrub 7 405.28 6.55%
PJ - Singleleaf Pinyon Pine 21 287.71 4.65%
PL - Limber Pine 14 40.21 0.65%
QC - Canyon Live Oak? 1 1.02 0.02%
SA - Subalpine Conifers 21 158.05 2.55%
WB - Whitebark Pine 10 32.20 0.52%
Subtotal, Upland Communities 620 2414.91 71.04%
OTHER

IB - Urban-related Bare Soil 56.01 0.90%
IW - Urban or Industrial Impoundment 1 2.77 0.04%
Subtotal, Other 45 32.35 0.94%

Grand Total, All 437 6189 100%

Source: USFS, 2019, Summarized from maps found in Appendix F (Volume II)
1Canyon live oak is reported within the 500-foot buffer of the project boundary but is not known to exist

within the boundary.

9.6.1.1. Field Surveys and Methods

Botanical field surveys were conducted throughout the Bishop Creek Project’s botanical
study area in June and August of 2019 and 2020 (Psomas, 2022a; 2021b), as described
in the approved study plans for TERR 1, TERR 2 and TERR 3 (Volume lll, Final Technical
Reports). The surveys were floristic in nature and consistent with the protocols created
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by the CDFW (CDFW, 2018a). The botanical study area includes Bishop Creek Project
facilities and recreational areas plus a 500-foot buffer. Field surveys included an inventory
of special status plants and invasive plants. Typical transects consisting of walks along
straight lines were not appropriate and were not used; however, surveys were conducted
in a manner that ensured 100 percent visual coverage of the study area. All plant species
observed were recorded in field notes and a complete list of all species observed in the
survey area was created. Any special status plant species observed were mapped and
data for species with a CRPR of 1 or 2 were collected on the number and phenology of
individuals (estimated for large populations) during the 2019 and 2020 surveys are listed
in Appendices A and B of the TERR 2 Final Technical Report (FTR included in Volume
[l of this FLA.

In 2019, surveys were conducted after riparian monitoring required under the existing
license was completed, to take advantage of botanists already in the field. Following the
guidance in the Final Technical Study Plan for TERR 2 (SCE, 2019a), surveys around
higher elevation facilities (i.e., Longley Lake) were limited to one-time observational
reconnaissance because no invasives were observed in the monitored reaches below the
McGee Creek diversions.

9.6.1.2. Plant Communities Identified from Surveys

Plant communities found within the Bishop Creek Project area during field surveys include
tree dominated, shrub dominated, herbaceous dominated and other, which include those
that fall outside of previously listed communities. The discussions of these communities
that follow are based on information reviewed for the Bishop Creek PAD (SCE, 2019b).

TREE DOMINATED

Tree-dominated communities are those in which tree cover is in the range of at least 50
to 75 percent.

Canyon Live Oak

With a canopy cover of at least 50 percent, the canyon live oak (Quercus chrysolepis)
community generally occurs on relatively dry, shallow colluvial soils in steep canyons
between approximately 1600 feet and 8400 feet. Understory shrubs can include
deerbrush (Ceanothus integerrimus) and whiteleaf manzanita (Arctostaphylos viscida),
as well as annual grasses and forbs. The presence of canyon live oak has not been
confirmed within the Project Area. The USFS CALVEG system identifies a small area
(1.02 acres) of Canyon Live Oak within a 500-foot buffer of the Project Area along the
South Fork Bishop Creek, upstream of the confluence with the Middle Fork Bishop Creek.

Eastside Pine

This community is defined by the presence of Jeffrey pine either alone or in combination
with ponderosa pine (P. ponderosa), with a canopy cover of at least 75 percent. The
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community generally occurs at moderate to upper montane elevations, especially in an
elevation range of approximately 5,400 feet to 10,000 feet.

Limber Pine

With a canopy cover of at least 75 percent, the limber pine (Pinus flexilis) community is
associated with dry, steep, high elevation sites generally in the range of 8,000 feet to
10,600 feet. These slopes are often east facing, eroded, rocky, coarse-textured, and with
low soil nutrient levels.

Lodgepole Pine

The lodgepole pine (Pinus contorta ssp. Murrayana) alliance, with at least 75 percent
canopy cover of this species, generally occurs at elevations from approximately 5,800
feet to 11,200 feet. Lodgepole pine is an important invader species following fire or
disturbance.

Singleleaf Pinyon Pine

With a canopy cover of at least 75 percent, the singleleaf pinyon pine (Pinus 246onophyla)
community typically occupies dry slopes within a wide elevation range. Understory shrub
species commonly include big sagebrush (Artemisia tridentata), bitterbrush, cacti
(Opuntia spp.) and rabbitbrush (Chrysothamnus spp.).

Subalpine Conifers

A combination of two or more conifer species, with a canopy cover of at least 50 percent,
comprises this community. Depending on location, the mixture may include three or more
of the following species: mountain hemlock (Tsuga mertensiana), lodgepole pine, limber
pine, and/or whitebark pine (Pinus albicaulis). The elevation range of this community is
approximately 7,600 feet to 11,800 feet.

Whitebark Pine

With a canopy cover of whitebark pine of at least 75 percent, this community occurs on
high windswept ridges within an elevation range of 8,600 feet to 12,000 feet. In these
areas, a krummbholzed form is common, but an upright form also grows in areas of glacial
scouring where soil development is poor. As of December 2, 2020, whitebark pine is
proposed to be listed as Threatened under the Federal Endangered Species Act
(USFWS, 2020). The CALVEG system reports small areas within the 500-foot buffer near
Bluff Lake, the McGee flowline and Lake Sabrina, and a large area that includes a section
of the Project Area near Longley Lake. While these occurrences may be within the 500-
foot buffer, there are no known occurrences within the FERC Project Boundary.
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SHRUB DOMINATED

Alpine Mixed Scrub

Alpine mixed scrub communities consist of a mixture of tall and dwarf shrubs and some
low graminoid and forb species, often including cushion or rosette-leaved plants that
survive harsh climatic conditions above timberline. In the Sierra Nevada, the Alpine Mixed
Scrub Alliance was mapped in the range of approximately 8,000 feet to 12,600 feet.
Common shrubs include creambush oceanspray (Holodiscus discolor), Greene’s
goldenweed (Ericameria greenei) and mountain white heather (Cassiope mertensiana).
Shrubby willows (Salix spp.) are also common in this type. Non-shrub species include
those represented in the Alpine Grasses and Forbs Alliance.

Bitterbrush

Bitterbrush is dominant in this alliance and can include the varieties antelope bitterbrush
(P. t. var. tridentata) and desert bitterbrush (P. t. var. glandulosa). The alliance was
mapped at elevations from approximately 4,800 feet to 8,000 feet. Bitterbrush is a high
value forage species that is associated with species such as big sagebrush, singleleaf
pinyon pine, and Jeffrey pine.

Blackbush

This community is defined by occurrence of blackbush (Coleogyne ramosissima) with a
canopy cover of at least 50 percent. Other upland shrubs, especially Mormon tea
(Ephedra spp.), white bursage (Ambrosia dumosa) and saltbush (Atriplex spp.) may be
present.

Curlleaf Mountain Mahogany

This community occurs on gently to steeply sloping mountain uplands and ridge tops,
usually in association with rocky outcrops. Curlleaf mountain mahogany (Cercocarpus
ledifolius) has been mapped more frequently in its shrub form than as a tree in the
southern Sierras. It is abundant mainly at elevations above approximately 5,400 feet.

Great Basin Mixed Scrub/Big (Basin) Sagebrush

A mixture of common great basin shrubs, with big basin sagebrush (Artemisia tridentata
ssp. tridentata) cover of at least 50 percent, defines this type. It commonly occurs in the
range of approximately 5,000 feet to 10,600 feet in the southern Sierras. Other species
can include mountain sagebrush (A. t. ssp. vaseyana), bitterbrush, curlleaf mountain
mahogany, currant (Ribes spp.), snowberry (Symphoricarpos spp.) and/or interior rose
(Rosa woodsia).

High Desert Mixed Scrub

This mixture of shrub species, exists up to approximately 7,400 feet, is defined by the
presence of abundant (but not dominant) ephedra species, especially green ephedra
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(Ephedra viridis), spiny menodora (Menodora spinescens) and horsebrush (Tetradymia
spp.).

Saltbush

This alliance is a combination of shadscale (Atriplex confertifolia), four wing saltbush,
and/or other Atriplex species. It generally occurs at elevations of approximately 3,000 feet
to 5,000 feet. Other alkaline desert shrub species such as rabbitbrush can be closely
associated with this type.

HERBACEOUS DOMINATED

Alpine Grasses and Forbs

Prostrate or low-growing herbaceous species predominate in this botanically diverse
community rather than shrubs or trees. The community occurs most often within an
elevation range of approximately 8,200 feet to more than 13,000 feet. Due to high
evaporative potential, the short growing season, and abrasion or desiccation by wind,
morphological adaptions by particular species are often similar to those in the desert. For
example, several cushion-forming plants occur within these rocky sites, as well as species
with basal rosette-type leaves. Nevertheless, there are a rich variety of herbaceous
species that may be found in this alliance, partially due to diverse habitats and moisture.
On dry, open fell-fields, phlox (Phlox condensata) often dominates a site, and on granite
and metamorphics, oval-leaved buckwheat (Eriogonum ovalifolium) is a prominent
species in many areas. Other species that may be identified in this community include
prostrate sibbaldia (Sibbaldia procumbens), knotweed (Polygonum davisiae), buttercup
(Ranunculus eschscholtzii), rockcress (Arabis lemmonii), mountain sorrel (Oxyria
digyna), pussypaws (Calyptridium umbellatum), Indian paintbrush (Castilleja lemmonii),
and (on moist sites) columbine (Aquilegia pubescens).

Annual Grasses and Forbs

This community is dominated by annual grasses such as bromes (Bromus spp.),
needlegrass (Achnatherum spp.) and wild oats (Avena spp.), as well as forbs such as
owl's clover (Orthocarpus spp.), fiddleneck (Amsinckia intermedia) and stork's bill
(Erodium spp.). This community is often associated with burn areas, xeric, or disturbed
conditions. Some of the species (brome, wild oat, stork’s bill) are not native and invasive.

Perennial Grasses and Forbs

This community consists of at least 50 percent cover of perennial grasses and forbs,
retaining some moisture in mid-summer and growing in an elevation generally within
approximately 6,400 feet to 12,000 feet. Upper elevations are often associated with
subalpine conifers such as whitebark pine and lodgepole pine.
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OTHER PLANT COMMUNITIES

The following categories are part of the above referenced CALVEG system but are not in
either the upland or riparian plant community categories.

Barren

These areas consist of naturally barren landscapes, such as cliffs and bedrocks, where
there is less than 50 percent vegetation cover.

Urban

These areas consist of areas classified as urban-related bare soil and urban or industrial
impoundment. Together these areas comprise approximately 32 acres, or approximately
1 percent of the mapped area. Urban-related bare soil consists of dry urbanized or
developed lands where at least 50 percent of the area is unvegetated. The urban or
industrial impoundment is limited to a sewage treatment pond north of the Birch-McGee
flowline (SCE, 2019b).

9.6.1.3. Non-Native Invasive Plants

The survey areas for invasive plants was smaller than the Bishop Creek Project area,
focusing primarily on Project facilities and recreation areas, as well as a reach upstream
of Plant No. 4 which focused on black locust (Robinia pseudoacacia).

Information on non-native invasive plants (NNIPs) potentially occurring in the Bishop
Creek Project vicinity was obtained from the California Invasive Plant Inventory (Cal-IPC).
Cal-IPC defines NNIPs as plants that 1) are not native to, yet can spread into, wildland
ecosystems, and that also 2) displace native species, hybridize with native species, alter
biological communities, or alter ecosystem processes (Cal-IPC, 2017). These species
range from annuals (growth and reproduction in 1l-year) to perennials (growth and
reproduction over many years) and include a wide range of growth forms, from grasses
to forbs, shrubs, and trees.

Cal-IPC categorizes NNIPs as high, moderate or limited, according to the degree of
ecological impact in California (Cal-IPC, 2017).

High — Severe ecological impacts on physical processes, plant and animal communities,
and vegetation structure. Their reproductive biology and other attributes are conducive to
moderate to high rates of dispersal and establishment. Most are widely distributed
ecologically.

Moderate — Substantial and apparent, but generally not severe, ecological impacts on
physical processes, plant and animal communities, and vegetation structure. Their
reproductive biology and other attributes are conducive to moderate to high rates of
dispersal, though establishment is generally dependent upon ecological disturbance.
Ecological amplitude and distribution may range from limited to widespread.
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Limited — Invasive but ecological impacts are minor on a statewide level (or not enough
information to justify a higher score). Their reproductive biology and other attributes result
in low to moderate rates of invasiveness. Ecological amplitude and distribution are
generally limited, but these species may be locally persistent and problematic.

Cal-IPC was queried to obtain a list of NNIPs based on two parameters:

e Jepson region: The NNIP uses geographic floristic provinces and subdivisions within
California as described by the Jepson Manual (Hickman, 1993)

e Habitat types: Based on a comparison with vegetation alliances within 1 mile of the
Bishop Creek Project, three habitat types were selected: grassland, riparian, and
woodland

The query of the Cal-IPC database yielded a list of 54 species that have the potential to
occur in the Bishop Creek Project vicinity (Table 9.6-2). Two of these species, cheat grass
(Bromus tectorum) and black locust are known to be present in the Bishop Creek Project
area (Read, 2015; Psomas, 2020a). One species, hairy whitetop (Lepidium appelianum,
formerly Cardaria pubescens) has been tentatively identified in the Bishop Creek Project
area, however, its current distribution appears to be limited to the landscape area near
Plant No. 4 (Psomas, 2020a).

The 2019 and 2020 botanical field surveys included an inventory of non-native and
invasive species observed within the study. A total of 57 non-native plant species were
observed in the study area (Table 9.6-2) in 2019 and 2020. Of those, 17 are listed by Cal-
IPC (Psomas, 2021b; Read, 2020) Table 9.6-2 Table 9.6-2lists the Cal-IPC listed species
that could potentially occur within the Bishop Creek Project area as well as the NNIP
species observed (in bold print) during the 2019 and 2020 botanical surveys. The most
recent (September 2019) Land Management Plan for the INF did not identify priorities or
management actions for any of these species.

Table 9.6-2. NNIPS Potentially Occurring in the Project Vicinity

Scientific name Common names Cal-IPAC Rating
Acroptilon repens Russian knapweed Moderate
Agrostis gigantea redtop -
Agrostis stolonifera creeping bent Limited
Agrostis sp. bentgrass stolonﬁgrrgisstliimited
Ailanthus altissima tree-of-heaven Moderate
Arundo donax giant reed High
Asparagus asparagoides bridal creeper Moderate
Avena barbata slender oat Moderate
Avena fatua wild oats Moderate
Bassia hyssopifolia five-hook bassia Limited
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Scientific name

Common names

Cal-IPAC Rating

Brassica tournefortii Sahara mustard High
Bromus catharticus var. catharticus rescue grass -
Bromus diandrus ripgut brome Moderate
Bromus japonicus Japanese brome Limited
Bromus rubens red brome High
Bromus sp. brome varies by species
Bromus tectorum cheatgrass High
Catalpa speciosa showy southern catalpa -
Centaurea diffusa diffuse knapweed Moderate
Centaurea melitensis tocalote Moderate
Centaurea solstitialis yellow starthistle High
Chenopodium album lamb's quarters -
Cirsium arvense Canada thistle Moderate
Cirsium vulgare bull thistle Moderate
Conium maculatum poison-hemlock Moderate

various species

Cotoneaster sp. cotoneaster are Moderate
Cupressus sp. cypress -
Cynodon dactylon Bermuda grass Moderate
Dactylis glomerata orchard grass Limited
Descurainia sophia tansy mustard Limited
Digitalis purpurea foxglove Limited
Dipsacus fullonum common teasel Moderate
Dittrichia graveolens stinkwort Moderate
Dysphania botrys Jerusalem oak -
Elaeagnus angustifolia Russian olive Moderate
Elymus ponticus tall wheat grass -
Erodium cicutarium redstem filaree Limited
Festuca arundinacea reed fescue Moderate
Festuca pratensis meadow fescue -
Foeniculum vulgare fennel Moderate
Halogeton glomeratus Halogeton Moderate
Helminthotheca echioides bristly ox-tongue Limited
Hesperocyparis glabra smooth western cypress -
Hirschfeldia incana short-pod mustard Moderate
Holcus lanatus common velvet grass Moderate
Hordeum murinum wall barley Moderate
Iris germanica German iris -
Lactuca serriola prickly lettuce -
Lathyrus latifolius perennial sweet pea -
tﬁgfég;g)pehanum (=Cardaria hairy whitetop Limited
Lepidium latifolium perennial pepperweed High
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Scientific name

Common names

Cal-IPAC Rating

Malus pumila apple -
Malva parviflora cheeseweed -
Marrubium vulgare horehound Limited
Matricaria discoidea pineapple weed -
Medicago sp. alfalfa -
Melilotus albus white sweetclover -
Melilotus indicus sourclover -
Plantago lanceolata English plantain Limited
Poa annua annual blue grass -
Poa pratensis Kentucky bluegrass Limited
Poa sp. blue grass Poa pratensis is Limited
Polypogon monspeliensis rabbitsfoot grass Limited
Populus nigra black poplar -
Portulaca oleracea purslane -
Ricinus communis castor bean Limited
Robinia pseudoacacia black locust Limited
Rubus armeniacus Himalayan blackberry High
Rubus sp. blackberry -
Rumex acetosella sheep sorrel Moderate
Rumex crispus curly dock Limited
Salsola australis southern salsola -
Salsola paulsenii barbwire Russian thistle Limited
Salsola sp. salsola Limited, if Salsola tragus
Salsola tragus Russian thistle Limited
Saponaria officinalis bouncing-bet Limited
Schismus arabicus Mediterranean grass Limited
Sisymbrium altissimum tumble mustard -
Sisymbrium irio London rocket Limited
Sonchus sp. sow thistle -
Spartium junceum Spanish broom High
Stipa miliacea var. miliacea smilo grass Limited
Tamarix aphylla athel Limited
Taraxacum officinale common dandelion -
Tribulus terrestris puncture vine Limited
Trifolium dubium little hop clover -
Trifolium repens white clover -
Trifolium sp. clover -
Triticum aestivum wheat -
Ulmus pumila Siberian elm -
Verbascum thapsus woolly mullein Limited
Veronica anagallis—aquatica water speedwell -
Vinca major greater periwinkle Moderate
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Scientific name Common names Cal-IPAC Rating
Vitis sp. grape -

Source: Cal-IPC 2018; Psomas, 2022b

Note: Invasive plant species observed in the botanical study area indicated in bold. Species without Cal-IPC
rating are non-native plant species not considered invasive.

9.6.2. UPLAND TERRESTRIAL WILDLIFE RESOURCES

To obtain information on special status wildlife reported to occur in the Bishop Creek
Project vicinity, the CDFW California Natural Diversity Database (CNDDB) (CDFW
2018b, 2020) was queried for the following USGS 7.5-minute topographic quadrangles:
Coyote Flat, North Palisade, Tungsten Hills, Mount Darwin, Mount Tom, Bishop and
Mount Goddard. Additional literature reviewed includes the USFWS I[PaC website
(USFWS, 2018); USFWS’ Seven-Year Work Plan September 2016 Version (USFWS,
2016a); the Five Year Work Plan May 2019 Version (USFWS, 2019); USFWS
Unscheduled Listing Actions September 2016 version (USFWS, 2016b); List of USFS
Management Indicator Species (MIS) (USDA, 2019); and a list of potentially occurring
threatened and endangered and other sensitive species potentially occurring in the
Wildlife Study Plan Survey Area (USFS, 2018a); the INF recently adopted a new Forest
Plan requiring assessments of USFS At-Risk Species and Species of Conservation
Concern (SCC) (USFS, 2020); previous biological surveys for various SCE projects
(Psomas, 2004a; 2004b; 2005; 2006a; 2006b; 2007a; 2007b; 2008a; 2008b; 2010; 2014,
2019, 2021c); the Environmental Assessment (EA) prepared for the previous relicensing
(FERC, 1991). Additionally, wildlife surveys were conducted throughout the Bishop Creek
Project area in 2019 and 2020 (Psomas, 2021c).

Other sources in the literature review included: eBird (2019) database for observations
within the Bishop Creek Project area including South Lake, Lake Sabrina, North Lake,
Intake No 2, Bishop Plant 4, and Aspendell; 2014 Owens Basin southwestern willow
flycatcher (Empidonax traillii extimus) survey results (CDFW, 2014a; Greene, 2015),
yellow-billed cuckoo, and Bell's vireo surveys in Inyo and Mono counties (Greene, 2015);
March-June 2018 Sierra Nevada Bighorn Sheep Location Maps (USFS, 2018b); the
Butterfly Reference Document for the Inyo, Sequoia, and Sierra National Forests USFS
Region 5 (USFS, 2015); and Verner (1980) for coniferous bird communities. Sources for
general wildlife within the Bishop Creek Project vicinity included: FERC, 1991; Laws,
2007; SCE, 1986; Schoenherr, 1992. Nomenclature for scientific and common names for
wildlife followed the following references, unless otherwise cited: American Fisheries
Society 2013; Bradley et. al. 2014; Chesser et. al., 2018; Crother 2017; and Burgin et al.
2020a, 2020b.

As described above, numerous upland plant communities are present within the Bishop
Creek Project vicinity supporting a variety of wildlife species. These plant communities
mix and blend together providing a complex of habitats with an overstory of one
community supporting an understory of a second community. This complexity is reflected
in the wildlife species that occur in multiple communities (Psomas, 2021c).
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The intermixing of the vegetation communities in the Bishop Creek Project area provides
for a complex habitat allowing wildlife to utilize many different plant communities
throughout a great range of elevations. The Bishop Creek Project area contains moderate
to steep ridge and valley topography. Elevations within the drainage areas range from
approximately 4,000-feet above msl to over 13,000-feet above msl. For this analysis the
plant communities have been grouped into lower midrange and higher elevation
associations:

e Lower elevation plant communities (4000-feet to 6000-feet above msl) are an
interdigitated mix of canyon live oak, singleleaf pinyon pine, eastside pine, lodgepole
pine, high desert mixed scrub, pine, rabbit brush, salt bush, Great Basin mixed
scrub/big (basin) sagebrush, and annual grasses and forbs.

e Mid-elevation communities from 5000-feet to 7000-feet above msl consists of a mix of
canyon live oak, singleleaf pinyon pine, eastside pine, lodgepole pine, limber pine,
rabbit brush, Great Basin sagebrush, curlleaf mountain mahogany, and annual
grasses and forbs.

Higher elevation communities above 7000-feet msl consist of a mix of canyon live oak,
eastside pine, limber pine, lodgepole pine, subalpine confers and whitebark pine,
bitterbrush, and Great Basin sagebrush, alpine mixed scrub, curlleaf mountain
mahogany, alpine grasses and forbs, and perennial grasses and forbs.

Some representative wildlife species found within the Bishop Creek Project vicinity are
listed in Table 9.6-3. That table includes results from the general wildlife survey conducted
in 2019 and 2020 (Psomas, 2021c). The field surveys included pedestrian surveys at
each of the Bishop Creek Project’s facilities including a 500-foot buffer around each
facility to identify existing conditions, document existing wildlife, and identify potentially
suitable habitat (i.e., preferred plant associations and habitat structure) for special status
species including the federally-listed endangered southwestern willow flycatcher
(Psomas, 2021c).
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Table 9.6-3. Common Wildlife Species Found Within Vicinity of Project

Lower Elevation (4,000 to 6,000 feet)

Mid-Elevation (5,000 to 7,000 feet)

High Elevation (7,000 + feet)

Undefined Elevation

Common Name

Scientific Name

Common Name

Scientific Name

Common Name

Scientific Name

Common Name

Scientific Name

mourning cloak

Nymphalis antiopa

Sierra sulfur

Colias behrii

Sierra skipper

Hesperia miriamae

common side-
blotched lizard

Uta stansburiana

Great Basin spadefoot toad

Scaphiopus intermontanus

mourning cloak

Nymphalis antiopa

Sierra treefrog

Pseudacris sierra

western toad

Anaxyrus boreas

Sierra treefrog

Pseudacris sierra

sage brush lizard

Sceloporus graciosus

house finch

Haemorhous mexicanus

gray flycatcher

Empidonax wrightii

northern goshawk

Accipiter gentilis

Say’s Phoebe

Sayornis saya

red-tailed hawk

Buteo jamaicensis

Cassin’s king bird

Tyrannus vociferans

dark-eyed junco

Junco hyemalis

California scrub jay

Aphelocoma californica

mountain chickadee

Poecile gambeli

white-crowned sparrow

Zonotrichia leucophrys

brown creeper

Certhia americana

white-crowned sparrow

Zonotrichia leucophrys

turkey vulture

bald eagle

(2]
_é desert horned lizard Phrynosoma platyrhinos Mt. Lyell salamander Hydromantes platycephalus
L3)
<€ | granite spiny lizard Sceloporus orcutti sage brush lizard Sceloporus graciosus
IS
< | desert spiny lizard Sceloporus magister
©
c
g northern alligator lizard Elgaria coerulea
Q@
"GEJ‘_ long-nosed leopard lizard Gambelia wislizenii
04 ) . :
gopher snake Pituophis catenifer
western rattlesnake Crotalus oreganus
. o Lampropeltis getula
California kingsnake nprop 9
californiae
. . . . . . Anas
lesser goldfinch Spinus psaltria inyon ja Gymnorhinus cyanocephalus common raven Corvus corax mallard
g p p pinyon jay y Yy p platyrhynchos
o . . I . . . . - , Sphyrapicus band-tailed Patagioenas
California quail Callipepla californica black-billed magpie Pica pica Williamson's sapsucker . ) .
thyroideus pigeon fasciata
. . . . . . . Eurasian collared- | Streptopelia
western bluebird Sialia mexicana western wood pewee Contopus sordidulus Stellar's jay Cyanocitta stelleri ptop
dove decaocto
common raven Corvus corax northern flicker Colaptes auratus Clark's nutcracker Nucifraga columbiana | mourning dove Zenaida macroura
. . . . . . . . Costa's
American crow Corvus brachyrhynchos Steller's jay Cyanocitta stelleri mountain bluebird Sialia currucoides hummingbird Calypte costae
. . : . . . . . rufous
red-tailed hawk Buteo jamaicensis lesser goldfinch Spinus psaltria hermit thrush Catharus guttatus hummingbird Selasphorus rufus
o | American kestrel Falco sparverius common raven Corvus corax Cassin's finch Carpodacus cassinii caII|ople . Selr?\sphorus
o hummingbird calliope
=

Cathartes aura

Haliaeetus
leucocephalus

golden eagle

Aquila chrysaetos

northern pygmy-
owl

Glaucidium gnoma

red-breasted
sapsucker

Sphyrapicus ruber

dusky flycatcher

Empidonax
oberholseri

Brewer's sparrow

Spizella breweri

black phoebe

Sayornis nigricans
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Lower Elevation (4,000 to 6,000 feet)

Mid-Elevation (5,000 to 7,000 feet)

High Elevation (7,000 + feet)

Undefined Elevation

Common Name

Scientific Name

Common Name

Scientific Name

Common Name

Scientific Name

Common Name

Scientific Name

. . Lanius
purple finch Haemorhous purpureus loggerhead shrike ludovicianus
Birds — Unidentified Elevation
. . . . . . . . Euphagus
warbling vireo Vireo gilvus house finch Haemorhous mexicanus Brewer's blackbird

cyanocephalus

violet-green swallow

Tachycineta thalassina

American goldfinch

Spinus tristis

orange-crowned warbler

Oreothypis celata

northern rough-winged
swallow

Stelgidopteryx serripennis

green-tailed towhee

Pipilo chlorurus

common yellowthroat

Geothlypis trichas

white-breasted nuthatch

Sitta carolinensis

spotted towhee

Pipilo maculatus

yellow-rumped warbler

Setophaga coronata

. . . Setophaga
rock wren Salpinctes obsoletus vesper sparrow Pooecetes gramineus hermit warbler ophaga
occidentalis
house wren Troglodytes aedon lark sparrow Chondestes grammacus western tanager Piranga ludoviciana

ruby-crowned kinglet

Regulus calendula

song sparrow

Melospiza melodia

black-headed grosbeak

Pheucticus
melanocephalus

Townsend'’s solitaire

Myadestes townsendi

red-winged blackbird

Agelaius phoeniceus

American robin

Turdus migratorius

brown-headed cowbird

Molothrus ater

pallid bat

Antrozous pallidus

White-tailed antelope squirrel

Ammospermophilus
leucurus

American pika

Ochotona princeps

mountain lion

Puma concolor

Urocyon cinereoar-

black-tailed jackrabbit Lepus californicus California ground squirrel Otospermophilus beecheyi alpine chipmunk Neotamias alpinus gray fox genteus
olden-mantled ground . . . . .
Botta's pocket gopher Thomomys bottae gquirrel 9 Callospermophilus lateralis | yellow-pine chipmunk Neotamias amoenus
. , . L . White-tailed antelope Ammospermophilus
deer mouse Peromyscus maniculatus Douglas’ squirrel Tamiasciurus douglasii .
squirrel leucurus
o | pinyon mouse Peromyscus truei long-tailed vole Microtus longicaudus Douglas’ squirrel dTOalgllsz(i:ilurus
©
= : . : Ammospermophilus . : : : o
% White-tailed antelope squirrel Ieucurusp P deer mouse Peromyscus maniculatus Belding’s ground squirrel Urocitellus beldingi
=
California ground squirrel Otospermophilus beecheyi | pinyon mouse Peromyscus truei yellow-bellied marmot Marmota flaviventris
least chipmunk Neotamias minimus bushy-tailed woodrat Neotoma cinerea Long-tailed weasel Mustela frenata
California vole Microtus californicus Coyote Canis latrans American badger Taxidea taxus
southern grasshopper mouse Onychomys torridus Long-tailed weasel Mustela frenata
Coyote Canis latrans
Long-tailed weasel Mustela frenata
mule deer Odocoileus hemionus
Source: Psomas, 2022c
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Surveys for special status, amphibians were conducted in September 2019 prior to
scheduled electrofishing in specific stream reaches. A bat habitat assessment was
conducted in June 2019, a winter roost assessment was conducted in January 2020 and
acoustic surveys were conducted at select Bishop Creek Project facilities in June 2020.
Special status, and federal and state threatened and endangered species, are discussed
in Section 9.8.3.

During the 2019 field study, a female warbling vireo (Vireo gilvus) was observed delivering
food to chicks in a nest within the survey area of Bishop Creek Plant No. 3 and Intake No.
4. This was the only active nest observed during the wildlife surveys. Several wildlife
species were observed along Highway 168 that were not a part of the official survey effort
at the Bishop Creek Project facilities. These species include the western toad (Anaxyrus
boreas), California king snake (Lampropeltis getula californiae), Great Basin gopher
snake (Pituophis catenifer deserticola), and the long-nosed leopard lizard (Gambelia
wislizenii).

Other wildlife species observed at the camera stations along the above ground flow line
wildlife crossings include: mule deer (Odocoileus hemionus), mountain lion (Puma
concolor); grey fox (Urocyon cinereoargenteus), long-tailed weasel (Mustela frenata);
American badger (Taxidea taxus), coyote (Canis latrans); black bear (Urus americanus);
black-tailed jackrabbit (Lepus californicus); California ground squirrel (Otospermophilus
beecheyi); white-tailed antelope squirrel (Ammospermophilus leucurus); chipmunk sp.
(Neotamias sp.); green tailed towhee (Pipilo chlorurus); Mount Pinos sooty grouse
(Dendragapus fuliginosus howardi); white-crowned sparrow (Zonotrichia leucophrys);
and American crow (Corvus brachyrhynchos), and an unidentified toad. Tables listing all
wildlife species observed in the Bishop Creek Project area are included with the FTR
(Volume III).

To date, no North American beavers (Castor canadensis) have been directly observed by
the Relicensing Team. Based on telephone conversations between Psomas and CDFW,
there is a small but persistent population of North American beavers in Bishop Creek.
Currently, the beavers are located at the Tyee Trail Head. The current population of
beaver in Bishop Creek are likely the result of transplanted individuals. The North
American beaver is not known to be native to the eastern slopes of the Sierra Nevada in
the region of Bishop Creek, although they are reported to have occurred naturally in the
Truckee and Walker rivers north of the Bishop Creek Project area (Tappe, 1942; Lanman
et al., 2012). Programs to transplant beaver have previously been undertaken by CDFW
and the USFS. Beaver are now found through many watersheds in the state (Lundquist
and Dolman, 2016).

9.6.2.1. Game Species

Game species are animals hunted for sport or pleasure. Information on game species
potentially present in the Bishop Creek Project vicinity is provided in this section because
of their commercial and recreational value. Game species are regulated by CDFW,
(2014b) and are defined under the California Fish and Game Code. Resident and
migratory game birds are defined in California Fish and Game Code 83500; game
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mammals are defined in 83950(a); and mountain lions are included in 83950 but are
explicitly excluded as a game mammal in §3950.1.

Section 3950 of the California Fish and Game Code defines game mammals as: “deer
(genus Odocoileus), elk (genus Cervus), prong-horned antelope (genus Antilocapra), wild
pigs (Sus domesticus), including feral pigs and European wild boars (genus Sus), black
and brown or cinnamon bears (genus Euarctos), mountain lions, jackrabbits and varying
hares (genus Lepus), cottontails, brush rabbits, pigmy rabbits (genus Sylvilagus), and
tree squirrels (genus Sciurus and Tamiasciurus).” Part (b) adds Nelson “bighorn sheep
(subspecies Ovis canadensis nelsoni) are game mammals only for the purposes of sport
hunting described in subdivision (b) of Section 4902.”

Section 3700.1 of the California Fish and Game code states “(a) It is unlawful for any
person, except a person licensed pursuant to paragraph (2) of subdivision (a) of Section
3031, to take any migratory game bird, except jacksnipe, coots, gallinules, western
mourning doves, white-winged doves, and band-tailed pigeons, without first procuring a
state duck hunting validation as provided in subdivision (b) and having that validation in
his or her possession while taking those birds.”

Section 3683 of the California Fish and Game Code establishes the upland game birds
as follows: “Upland game bird species include both of the following:

(a) All of the following resident game birds:

(1) Doves of the genus Streptopelia, including, but not limited to, spotted doves,
ringed turtledoves, and Eurasian collared doves

(2) California quail and varieties thereof

(3) Gambel’s or desert quall

(4) Mountain quail and varieties thereof

(5) Sooty or blue grouse

(6) Ruffed grouse

(7) Sage hens or sage grouse

(8) White-tailed ptarmigan

(9) Hungarian partridges

(10) Red-legged partridges including the chukar and other varieties

(11) Ring-necked pheasants and varieties thereof

(12) Wild turkeys

(b) All of the following migratory game birds:

(1) Jacksnipe

(2) Western mourning doves
(3) White-winged doves

(4) Band-tailed pigeons

Game species occurring within the vicinity of the Bishop Creek Project are included, but
not limited to Table 9.6-4.
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Table 9.6-4. Game Species Occurring within the Bishop Creek Project Vicinity

Game Birds Game Mammals
Mallard (Anas platyrhynchos) Mule Deer (Odocoileus hemionus)
Blue Grouse (Dendragapus obscurus) Elk (Cervus canadensis)
Ruffed Grouse (Bonasa umbellus) Wild Pig (Sus domesticus)
Wild Turkey (Meleagris gallopavo) Black-tailed Jackrabbit (Lepus californicus.)
Mountain Quail (Oreortyx pictus) Desert cottontail (Sylvilagus audubonii)
California Quail (Callipepla californica) Douglas’ squirrel (Tamiasciurus douglasii)
Wilson'’s Snipe (Gallinago delicata) Black Bear (Urus americanus)
Band-tailed Pigeon (Patagioenas fasciata)
Mourning Dove (Zenaida macroura)

Source: CDFW 2014b; 2018b
Note: Species observed during the 2019 general wildlife survey are indicated in bold.

9.6.3. POTENTIAL ADVERSE EFFECTS AND ISSUES REGARDING BOTANICAL RESOURCES

No changes in vicinity of the Project operations are proposed as part of the Proposed
Action, therefore no adverse environmental effects to upland botanical resources are
anticipated. While the barriers (dams) that are part of the vicinity of the Project tend to
alter natural patterns of sediment and wood transportation downstream, this could be
addressed through systematic planned releases of these materials with due consideration
of impacts on water quality and aquatic life, while avoiding impacts to the Project
operations or storage capacity.

9.6.3.1. Effects of Continued Project Operations and Maintenance on Distribution of
Invasive Plants in the Project Area

SCE and stakeholders identified the need for an Assessment of Invasive Plants (TERR
2) to determine the type, distribution and potential of invasive plants observed at the
Bishop Creek Project site. Results from 2019 and 2020 field surveys, including those
conducted in recreation sites, as well as data collected during the riparian monitoring
program conducted as a 4(e) condition of the existing license, reported a total of 17
invasive plant species in the Bishop Creek Project area. There are no data available to
indicate whether the number or abundance of invasive plant species has increased or
decreased over time as a result of Bishop Creek Project operations, with the exception of
black locust. This species was not found upstream of Plant No. 4, but it was observed at
a monitored site downstream of Plant No. 4 after minimum instream flow releases began
and perennialized a reach that would have only ephemeral flow in a dry or normal year
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No Action Alternative

The potential for continued spread of black locust in the Project Area was identified as an
impact relative to the baseline condition. Under the No Action Alternative, SCE would
continue to operate and maintain the Project under the terms and conditions of the current
FERC license. No efforts would be made to control the spread of black locust in the
Project Area.

Proposed Action

In general, SCE did not identify a pervasive spread of invasive species as a result of
Project facilities and operations; existing measures around ground disturbing activities
are effective. However, based on results of the study analyzed in this Exhibit E and
included in Volume 11, SCE identified the persistence and gradual downstream movement
of black locust as a likely effect of the Project. As such, SCE developed an Invasive
Species Management Plan (PME-6, Appendix B, Volume II) as part of the relicensing
effort which includes measures to prevent and reduce the spread of invasive species,
including black locust, in the Project Area. This plan was developed in consultation with
the USFS and CDFW.

9.6.4. POTENTIAL ADVERSE EFFECTS AND ISSUES REGARDING WILDLIFE RESOURCES

Based on the completed studies and reviews of existing literature, SCE identified no
adverse effects based on the Proposed Action.

9.6.4.1. Effects of Continued Operation and Maintenances on Upland Wildlife Habitat
and associated Wildlife

Upland habitat in the Bishop Creek Project area is widespread and occurs on hillsides
and even as understory to other plant communities. In terms of potential effects, upland
habitat is largely found along the edges of SCE’s access roads to its facilities, and at the
lower elevation facilities (Plants No. 5 and No. 6) it is the dominant plant community.
Some upland habitats mix as understory to riparian and coniferous forest habitats.
Maintenance of Bishop Creek Project facilities occurs on SCE property, which is already
disturbed or within previously disturbed and maintained areas, such as the areas
surrounding valve houses and gaging stations. Road maintenance primarily consists of
clearing and grading as needed. Grading maintains current roads, and road widening
does not occur during routine O&M.

No Action Alternative

Under the No Action Alternative, SCE would continue to operate and maintain the Project
in accordance with the terms and conditions of the existing FERC Project license. No
impacts to upland wildlife habitat and associated wildlife resources at the Project were
identified, relative to baseline conditions.
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Proposed Action

Under the Proposed Action (Section 6.0), SCE proposes to continue operation of the
Bishop Creek Project in accordance with the terms and conditions of the existing license,
while implementing new minimum instream flow requirements. Based on the analysis
discussed in this Exhibit E and the results of the Wildlife Study (TERR 4, Volume IIl) and
because the Proposed Action does not anticipate operational changes beyond new
minimum instream flow requirements, SCE identified no potential impacts of continued
O&M on upland wildlife habitat and associated wildlife. Nonetheless, SCE developed and
will implement a Wildlife Management Plan (PME-4, Appendix B, Volume 1), intended to
enhance wildlife resources at the Project.

9.6.4.2. Effects of Continued Operation and Maintenance of the Project Transmission
lines on Migratory Birds and Raptors

Most of the transmission lines were removed from the Bishop Creek Project FERC
Boundary during the last relicensing. However, some transmission lines remain part of
the Bishop Creek Project, including:

e A 3.7-mile-long, 115-kV transmission line from Plant No. 3 to the Control Substation;
(Control-Plant No. 3-Plant No. 4)

e A 0.7-mile-long, 115-kV transmission line which runs from Plant No. 4 switchyard to
the transmission line connecting Plant No. 3 to the Control Substation: and (Control-
Plant No. 3-Plant No. 4)

e A 150-foot-long, 55-kV transmission line which runs from the Plant No. 5 to tap the
transmission line between Plant No. 6 switchyard and the Control Substation (Control-
Mount Tom).

As described in Section 5.7.3, SCE protects avian resource through the implementation
the APP and the Nesting Bird Management Guidelines for Small Projects. SCE
implements these documents as needed for each project and for routine O&M. Avian
mortality related to SCE Facilities are discovered when SCE patrols its transmission lines
and substations for cause of a relay or outage on a line. Other discoveries are made while
performing inspections of facilities or while environmental surveys are occurring.
Coordination with SCE’s Corporate Avian Compliance Manager revealed that there have
been no reported instances of avian mortality within the Bishop Creek Project Boundary.
SCE reports fatalities on an annual basis with records logged into an excel data base. A
report per-se is not generated. SCE has no records of eagles or other sensitive avian
species being impacted by the transmission line for the Project.

No Action Alternative

Under the No Action Alternative, SCE would continue to operate and maintain the Project
in accordance with the terms and conditions of the existing FERC Project license. No
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impacts to migratory birds and raptors from O&M of Project transmission lines at the
Project have been identified, relative to baseline conditions.

Proposed Action

Under the Proposed Action (Section 6.0), SCE would continue current Project O&M
activities in accordance with the existing Project license, with the addition of new minimum
instream flow requirements. Based on the Wildlife Study performed for the relicensing of
the Bishop Creek Project and a review of proposed Bishop Creek Project operations, no
adverse effects to migratory birds or raptors due to the presence of power transmission
lines in the Bishop Creek Project area have been identified. No deaths of migratory birds
or raptors have been reported in the Bishop Creek Project boundary due to powerline
encounters. Additionally, raptor use of transmission facilities has been determined to be
minimal because these transmission lines are not on a major raptor flyway nor are they
in a key feeding area (SCE 2019b).

9.6.4.3. Consistency with Inyo National Forest Land Management Plan

Chapter 2 of the 2019 Management Plan (USDA, 2019) describes forest-wide conditions
and management direction for botanical and wildlife resources. This direction applies
across all lands of the Inyo, including desired conditions, objectives, goals, standards,
guidelines, and potential management approaches. Using the results obtained from
TERR 2 and TERR 4, SCE assessed botanical resources, wildlife resources and their
habitat, against the desired future conditions stated in Chapter 2.

Desired conditions for wildlife and botanical resources, including invasive species are
outlined below.

e SPEC-FW-DC 01: Sustainable populations of native and desirable non-native, plant
and animal species are supported by healthy ecosystems, essential ecological
processes, and land stewardship activities, and reflect the diversity, quantity, quality,
and capability of natural habitats on the INF. These ecosystems are resilient to
uncharacteristic fire, climate change, and other stressors, and this resilience supports
the long-term sustainability of plant and animal communities.

e SPEC-FW-DC 05: The INF provides high quality hunting and fishing opportunities.
Habitat for non-native fish and game species is managed in locations and ways that
do not pose substantial risk to native species, while still contributing to economies of
local communities.

e TERR-FW-DC 05: Each vegetation type contains a mosaic of vegetation conditions,
densities and structures. This mosaic, which occurs at a variety of scales across
landscapes and watersheds, reflects conditions that provide for ecosystem integrity
and ecosystem diversity given the inherent capabilities of the landscape that is shaped
by site conditions and disturbance regimes.
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e INV-FW-DC 01: Terrestrial and aquatic invasive species are controlled or eradicated
when possible, and establishment of new populations is prevented.

e INV-FW-DC 02: The area affected by invasive species and introduction of new
invasive species is minimized.

The Bishop Creek Project is managed in a way consistent with these desired conditions
and no changes are currently proposed to Bishop Creek Project O&M activities. For all
invasive plants observed as part of this study, the extent to which Bishop Creek Project
operations may contribute to the establishment and spread of these species, as
compared to recreational activities and anglers, is not clear. To support efforts to control
invasive species in the Bishop Creek Project Area, copies of GIS data, photographs,
populations, and sizes of invasive and special status plant species were submitted to the
INF botanist in early 2021.

9.6.5. PROPOSED MITIGATION AND ENHANCEMENT MEASURES

SCE proposes to maintain current operations at the Bishop Creek Project, while
implementing new minimum instream flow requirements. No new facilities are proposed.
SCE is proposing to modify existing measures as necessary to address updated INF Land
Management objectives and project specific information that was developed in the
completed studies. Relevant enhancement measures specific to wildlife resources are
described in Appendix B (Volume II):

e PME-4: Wildlife Resources Management Plan

¢ Relevant mitigation measures specific to Project effects on botanical resources are
described in Appendix B (Volume II):

¢ PME-5: Botanical Resources Management Plan
e PME-6: Invasive Species Management Plan

These measures are intended to enhance resources at the Project and are not indicative
of an identified Project impact.
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9.7. WETLANDS, RIPARIAN, AND LITTORAL RESOURCES

This section describes the wetland, riparian, and littoral habitats, as well as those species
that occupy them, that have the potential to occur in the Bishop Creek Project area. The
discussion presented here is intended to provide background for evaluating potential
issues as summarized in the TSP and SD1 (Table 9.1-1) relating to the Proposed Action;
and how the completed studies inform our understanding of Bishop Creek Project effects.

For the purpose of mapping wetland, riparian, and littoral resources, the Bishop Creek
Project area is defined as the FERC Project boundary plus a 200-foot buffer around
Bishop Creek Project facilities. For the purpose of focused surveys for invasive, RTE
species the study area includes the Bishop Creek Project area defined above in addition
to riparian monitoring sites. This includes monitoring sites on Bishop Creek between
Plants No. 4 and No. 5; two sites on Bishop Creek between Plants No. 2 and No. 3; a
Birch Creek site downstream of the diversion; and two sites on McGee Creek, one above
and one below the diversion dam (Figure 9.7-1).

A Bishop Creek Riparian Community Study (TERR 1) was conducted in 2019 to 2020 as
part of the relicensing process in response to stakeholder requests. The two objectives
of the TERR 1 study were to: conduct an analysis of existing data using the guild
approach; and to analyze existing data pertaining to black cottonwood (P. balsamifera
ssp. trichocarpa). Summarized methods and results of the TERR 1 study are provided
throughout this section. Detailed results of the TERR 1 study, and all other FTRs are
included in Volume 11l of this FLA.

9.7.1. WILDLIFE SPECIES INCLUDING INVASIVE SPECIES IN RIPARIAN HABITATS

The floodplain, wetland, and riparian wildlife resources described below are based on
direct observations from past biological studies in the Bishop Creek Project vicinity
(Psomas, 2004a; 2004b; 2005; 2006a; 2006b; 2007a; 2007b; 2008a; 2008b; 2010; 2014;
Read, 2020a). In addition, the following two FERC resources were reviewed: EA: Bishop
Creek Project, and the Order Issuing New License for the Bishop Creek Project (FERC,
1991; 1994). The CNDDB (CDFW, 2018; 2022) was queried for special status wildlife
species for the following USGS 7.5-minute topographic quadrangles: Coyote Flat, North
Palisade, Tungsten Hills, Mt. Darwin, Mount Tom, Bishop, and Mt. Goddard. The USFWS
IPaC (USFWS, 2021) website was also utilized, and the results for RTE species are
discussed in Section 9.8 — Rare, Threatened, Endangered, and Special Species Affected
Environment.

Floodplain, wetland, riparian, and littoral habitats occur throughout the Bishop Creek
Project vicinity bordering the creeks, lakes, and impoundments within the Project area.
These habitats interrelate with the surrounding upland plant communities described in
Section 9.6.1 Upland Botanical Resources, by providing important feeding, breeding, and
nesting areas for many species. Wetland and riparian habitats provide important habitat
for many amphibian species dependent upon moisture and water. Wildlife species which
are known to occur or are anticipated to occur in these habitats are listed in Table 9.7-1.
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Table 9.7-1. Wildlife Species Known to Occur in Floodplain, Wetland, Riparian,
and Littoral Habitats Throughout Bishop Creek Project Vicinity

Common Name

Scientific Name

American kestrel

Falco sparverius

American robin

Turdus migratorius

belted kingfisher

Megaceryle alcyon

Dipper

Cinclus mexicanus

Mt. Lyell salamander

Hydromantes platycephalus

mountain bluebird

Sialia currucoides

mule deer

Odocoileus hemionus

northern pocket gopher

Thomomys talpoides

red-tailed hawk

Buteo jamaicensis

Sierra treefrog

Pseudacris sierra

western terrestrial garter snakes

Thamnophis elegans

white-crowned sparrow

Zonotrichia leucophrys

Wilson's warbler

Wilsonia pusilla

yellow-rumped warbler

Dendroica coronota

Source: SCE, 2019

9.7.2. WETLAND AND RIPARIAN PLANTS: NATIVE AND INVASIVE SPECIES

Wetland and riparian vegetation discussed in this section are based on keys and
descriptions from the USFS using the Calveg classification system preferred by the INF.
The description of alliances within a 200-foot buffer around Bishop Creek Project facilities,
creeks, and lakes are referenced in Section 9.7.4, Riparian Zone Guild Analysis. There
are two dominant floodplains, wetlands, riparian, and littoral community types present in
the Bishop Creek Project area: quaking aspen (Populus tremuloides) (14.4 percent) and
perennial lake or pond (11.5 percent). Table 9.7-2 provides a list of floodplain, wetland,
and riparian plant communities determined to be within the 200-foot buffer around Bishop
Creek Project facilities referenced, while maps can be found in Appendix G (Volume II).
In total these communities occupy approximately 28 percent of the Bishop Creek Project
area.
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Table 9.7-2. Summary of Floodplain, Wetland, Riparian and Littoral Plant
Community Types

Map Label and Name Total Acres Percent of Mapped Area
HJ - Wet Meadows 14.68 0.44%
NR - Riparian Mixed Hardwood 29.48 0.87%
QO - Willow 8.24 0.24%
QQ - Quaking Aspen 484.69 14.36%
W?2 - Perennial Lake or Pond 389.17 11.53%
WA - Water (General) 1.68 0.05%
WL - Willow (Shrub) 24.35 0.72%
Subtotal, Floodplains, Wetlands, Riparian 952.29 28.21%

Source: USDA, 2019

9.7.2.1. Riparian Mixed Hardwood

No native hardwood species or genus is dominant within the riparian mixed hardwood
alliance, but it includes a mixture of two or more non-dominant hardwoods including
mountain dogwood (Cornus nuttallii), Fremont cottonwood (Populus fremontii), and/or
black cottonwood (P. trichocarpa). Tree willows (Salix spp.), quaking aspen and water
birch (Betula occidentalis) are also prevalent. This community is usually found in shaded
drainages, riparian, and seep sites, within elevations that range from below 1,000-feet
above msl to approximately 9,600-feet ms| (SCE, 2019).

9.7.2.2. Quaking Aspen

With a canopy cover of at least 50 percent, quaking aspen forms clonal stands and
dominates other hardwoods in this alliance. It generally occurs above an elevation of
approximately 4,600-feet msl in association with moist soil and freshwater seeps. At
higher elevations and under exposed conditions, quaking aspen stands may maintain a
shrub-like form and never reach tree size (SCE, 2019).

9.7.2.3. Water, Including Perennial Lakes, and Ponds

Water is labeled in Calveg mapping where permanent sources of surface water are
identified within a landscape unit of sufficient size to be mapped. Within the Bishop Creek
Project area, the category includes lakes, streams, and intakes. These areas generally
have minimal vegetation cover except for the edges of the wet meadows (SCE, 2019).

9.7.2.4. Wet Meadows

The wet meadows community is partially composed of sedges (Carex spp.), rushes
(Juncus spp.) and spikerushes (Eleocharis spp.) with a combined cover of at least
50 percent. Presence of this community indicates year-long water availability, as in
lakeshore, stream bank, perched water tables, and seep areas. Perennial forbs such as
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monkeyflower (Mimulus primuloides) and corn lily (Veratrum californicum), as well as
woody species such as shrub willows, mountain alder (Alnus incana ssp. tenuifolia) and
lodgepole pine are commonly associated with this montane alliance (SCE, 2019). In 2019,
three special status plant species were observed to be associated with mesic habitat
within the Bishop Creek Project area: small-flowered grass of Parnassus (Parnassia
parviflora), Frog’s-bit buttercup and marsh arrow-grass (Triglochin palustris). These
species are discussed further in Section 9.8 (Rare, Threatened, Endangered and Special
Status Species).

9.7.2.5. Willow (Tree)

Tree willows of any species have a canopy cover of at least 50 percent. This community
occurs where stream or pond conditions provide sufficient moisture at low to moderate
elevations, mostly between 2,600-feet msl to 7,400-feet msl. Riparian hardwoods such
as water birch and Fremont cottonwood often occur in proximity to this community (SCE,
2019).

9.7.2.6. Willow (Shrub)

Shrub willow cover is at least 50 percent, and these communities occupy low to high
elevation streams, springs, and seeps within a broad elevation range of 3,000-feet msl to
12,000-feet msl. Depending on location and elevation, species may include Geyer's
willow (S. geyeriana), gray-leaved Sierra willow (S. orestera), Lemmon’s willow (S.
lemmonii), narrow-leaved willow (S. exigua), shining willow (S. lucida), and/or yellow
willow (S. lutea). As this community may occupy the wettest upland sites, the Wet
Meadows Alliance is frequently associated with it, as are other riparian shrubs such as
California blackberry (Rubus ursinus) (SCE, 2019).

9.7.3. BLACK COTTONWOOD
9.7.3.1. Life History and Reproduction

The life history of black cottonwood is summarized by Steinberg (2001) and Sawyer et al.
(2009). It is a deciduous tree that can live for 200 years or more. Successful reproduction
is most often asexual (clonal), through root suckers and sprouts. Sexual reproduction
through seed dispersal often occurs when stream or river flows begin to decline in spring
and moist mineral soil is exposed. However, while seed production can be prolific, seed
viability lasts only a few weeks and successful seedling establishment is episodic.
Seedling establishment depends on a coincidence of events wherein there is sufficient
soil moisture during the first month of growth. Seedling mortality can be high if root growth
is slower than recession of the water table or stream. With seed germination and seedling
survival episodic and dependent on timing and moisture conditions, clonal growth and
expansion (vegetative regeneration) is the most commonly observed life history trait of
the willow family (Salicaceae) to which black cottonwoods belong. However, sexual
reproduction (seedling recruitment) remains important for genetic diversity of the black
cottonwood population and for replacing older trees that are approaching their age limit,
which is believed to be on the order of 200 years or more (Sawyer et al., 2009).
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Regular scour may benefit seedling recruitment of black cottonwoods, but adversely
affect other native vegetation, especially wetland or riparian herbs and mosses that also
favor streamside growth. The existing monitoring program under the current license takes
an ecosystem-level approach by measuring a wide variety of metrics rather than a focus
only on individual species such as black cottonwood.

It is not known when black cottonwood seed production typically occurs in this watershed,
but production of catkins by this species throughout its range in the state is known to be
from February through April. Therefore, it can be assumed that seed production probably
occurs between May and June. Regardless, the existence of black cottonwoods in the
Project area suggest that high flows and the timing with seed production do occur and
have occurred under the existing license. As the cover data for the lower IFIM Reach 2
shows, black cottonwoods became significantly more abundant in this losing reach
beginning in 1999, after the MIF program was implemented. All monitoring sites, channel
incision and gradients are such that high flows are expected to result in scour and loss of
any seedlings that may be trying to establish along the banks of the channel itself.
Therefore, unless seedings can reach groundwater relatively quickly, frequent high flows
would be unlikely to favor seedlings. Distribution of the cottonwoods and greater
abundance of younger stands in gaining reaches of the creek suggest that infrequency of
overbank flows and/or their timing are not necessarily the only hydrologic factors favoring
cottonwood establishment. Additionally, the life history and predominant reproduction of
black cottonwoods via cloning, rather than seedlings, suggests that successful seedling
establishment requires a coincidence of infrequent events under even the best of
conditions.

While SCE has not quantified the deposition of fine sediments and their impact on black
cottonwood, such deposition would be expected to occur during low flows, rather than
during the high flow events.

The only diseases causing widespread mortality for black cottonwood is transmitted by
an invasive insect native to Southeast Asia (polyphagous shothole borer [Euwallacea nr.
fornicatus]). However, this insect has not been reported to occur in Inyo County and its
distribution appears limited to southern California counties at this time (Callnvasives,
n.d.).

9.7.3.2. Monitoring and Study Results

Riparian monitoring studies conducted at 5-year intervals as a condition of the existing
license did not detect the occurrence of yearly scouring (to provide conditions for seed
germination and success). The field methods of those studies did include searches for
seedlings present on each site, and that data showed observations of black cottonwood
seedlings in some years and not others. Flows in 2019 were particularly high due to
weather conditions the previous winter, which flooded many of the sample plots located
next to the stream and may have provided sufficient scour (exposed moist soil) to favor
seedling establishment. Seedlings will be searched for during the next monitoring season,
currently scheduled for 2024.
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During the study scoping process, SCE and stakeholders identified the potential need for
a focused analysis of abundance data for black cottonwood. Stakeholders discussed data
reported from the 2014 field season (Read, 2015) indicating that black cottonwood cover
at the riparian monitoring sites (Figure 9.7-1) may be in decline; there was an interest in
understanding potential causes and whether data collected in 2019 would show a
continuation of this trend. Results from the 2019 monitoring data, compared to previous
years, found that changes in abundance of black cottonwood over time varied by reach
on Bishop Creek. As presented in more detail below, along a perennial reach upstream
of Plant No. 3, abundance of black cottonwood increased at one site but decreased at an
adjacent site with no barrier or dam between the sites. Under the minimum instream flow
release program, abundance of black cottonwood increased along a reach upstream of
Plant No. 5 that had normally been dry in summer prior to the releases.

Ages for the black cottonwoods that were included in this study are not known, although
a previous study in 1994 collected tree cores showing one tree to be 146 years old, but
most are much younger and dating back to the 1930-1940 time period (Figure 9.7-1).
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For this study, SCE defined black cottonwood cover in terms of trends, rather than
significance; Table 9.7-3 illustrates abundance data for black cottonwood between 1991
and 2019. Counting number of trees is not an accurate metric of abundance in the case
of clonal species such as black cottonwoods, where in the field two trees may be
distinguished in 1 year but counted as 1 tree 5 years later. SCE utilized an abundance
metric as percent canopy cover to provide meaningful comparisons of sites and years
without the “noise” that would be introduced by variability in tree counts of a clonal species
from year to year.

The species of Populus varies by reach but in general, trees taller than approximately
3 meters are relatively scarce. Where taller trees do occur, they tend to be in
hydrologically gaining reaches. In terms of trends over time for sites that have data
through the most recent monitoring year (2019), results vary by reach. In the lower section
of Reach 2, fewer small and more large black cottonwoods were observed in 2019
compared to previous years. In the upper section of Reach 2, small Fremont cottonwoods
were observed beginning in 1999, 5 years after the MIF program was implemented but
were not observed after 2009 (the year Robinia first appeared at the site). However,
damage from beaver activity was also noted that year. In IFIM Reach 5, small black
cottonwoods continued to be present in the transects in 2019, but fewer records of them
compared to previous years. Graphical depictions of these results are provided in
Appendix H to this FLA%!

Table 9.7-3. Percent Cover of Black Cottonwood, 1991 through 2019

B'Sh"sﬁ’tgreek 19911 | 1992% | 1993! | 19992 | 20042 | 20092 | 20142 | 20192
Site 4.1 75 6.0 57 9.1 8.2 7.7 5.8 11.2
Site 4.2 12.6 11.9 13.2 15.2 123 10.7 73 2.2
Site 5 0.3 12 13 17 05 14

Source: Read, 2022
1 Baseline before instream flows
2 Post baseline

Abundance data for black cottonwoods (Table 9.7-3) are shown graphically in Figure
9.7-2 through Figure 9.7-4. Data reported from the 2014 field season showed a decline
in black cottonwood cover in riparian areas compared to baseline data from 1991 to 1993
(Read, 2015; 2020a). But five years later, in 2019, along a perennial reach upstream of
Plant No. 3, abundance of black cottonwood increased at one site (Site 4.1) but
decreased at an adjacent site (Site 4.2) with no barrier or dam between the two sites
(Read, 2022). Under the minimum instream flow release program, abundance of black
cottonwood increased along a reach upstream of Plant No. 5 (Site 5) that had normally
been dry in summer prior to the releases. Black cottonwoods were not observed at any
monitored sites on Birch and McGee creeks in 2019 or previous years.

2L The very low values of less than 1 percent cover in 2004 and 2009 do not show in the graph.
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In general, monitoring results indicated that the minimum flow releases were associated
with significant growth of riparian vegetation in stream reaches that were historically dry
in summer (Read, 2022). Except for water birch, (Betula occidentalis), trends in
cottonwoods tend to follow those of other species, including Robinia (Appendix H).
Robinia was not observed at the monitoring sites or IFIM reaches upstream of Plant No.
4; however, downstream of Plant No. 4 in Reach 2, cottonwood declines appear to be
paralleling increases in Robinia abundance. Water birch appears to be the most stream-
dependent of all the riparian species and did not appear in the lower section of Reach 2
until at least 10 years after MIFs began in 1994. The other woody riparian species appear
to be taking advantage of both stream flows and higher groundwater levels that resulted
from MIFs in that reach. Stream reaches which had perennial flow before the releases
were implemented have not exhibited any detectable changes in the riparian vegetation
directly attributable to Bishop Creek Project operations or variation in flow. Observations
from 2019 revealed that higher stream flows do not necessarily affect all riparian species
in the same way — for example, mesoriparian meadow herbs are less resilient to flooding
than hydroriparian shrubs and trees.

The only other woody riparian species on the monitoring sites besides Populus are water
birch and willows (Salix spp.) depending on the reach. Searches for seedling beds of all
woody riparian species were required as part of the monitoring program, but the data files
have seedling records only for black cottonwoods in IFIM Reach 5. Water birch and
willows expand primarily through multi-stemmed growth and seedlings of these species
have not been observed.
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9.7.4. RIPARIAN ZONE GUILD ANALYSIS

Native plant species that occupy the riparian zone have a range of life histories that can
be grouped into guilds, using an approach described by Lytle et al. (2017). In many cases
these life histories are well documented making the guild approach a useful tool for
analyzing data in an ecological context instead of species by species. The guild
classifications provide more insight into changes in diversity over time, as compared to
lumping taxa into simple riparian versus upland categories.

Monitoring data collected from 1991 through 2019 in compliance with Federal Power Act
(FPA) Section 4(e) conditions of the existing license were re-analyzed in 2020 using the
guild approach of Lytle et al. (2017) to assess the condition of the riparian community. In
this guild approach, species that share similar “vital rates” (fecundity, mortality, self-
thinning) are analyzed as a group rather than as individual species. Table 9.7-4 describes
the guilds used in this analysis. The guild analysis was conducted in response to a request
from the INF as a desktop exercise to reevaluate existing data using the newer guild
approach. This analysis did not replace the more detailed analysis presented in an earlier
riparian monitoring report submitted to FERC’s compliance docket in 2019. For Birch and
McGee creeks, the guild analysis was used as part of the riparian study, not for the
analysis of black cottonwood abundance.

At the request of resource agencies, SCE has provided graphical results of the analysis
for better visualization in Appendix H. In all the graphs, baseline data (from 1991 to 1993;
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before implementation of the current MIF program) are provided along with data from
subsequent years.

Table 9.7-4. Description of Guild Classifications

Guild

Description

Hydroriparian
Shrub

Active-floodplain specialist that has a high resilience to flooding. Recruits aggressively
follow floods, but are prone to mortality in drought years. Examples from Bishop
Creek: sandbar willow (Salix exigua), Geyer’s willow (S. geyeriana), yellow willow.
Note that water birch is included in the hydroriparian shrub guild. While this species
could also be botanically classified as a tree, field data show that its distribution in the
Bishop Creek Project area is limited to areas along stream banks immediately
adjacent to flowing streams, and therefore fits the life history description of this guild.

Hydroriparian
Tree

Long-lived, flood-adapted species that depend on freshly scoured bare substrates for
recruitment. Examples from Bishop Creek: black cottonwood, Fremont cottonwood,
aspen.

Mesoriparian
Meadow

The original definition included only perennial grasses and forbs that recruit during
flood years, with mature plants moderately tolerant of flooding and drought. The
authors of the study used Canada horseweed (Conyza canadensis) as an example in
this category, but in California this species is an annual, not a perennial. Therefore,
native annual and perennial grasses and forbs were included in this category.
Additionally, for the purpose of the license-required monitoring program it was
determined by the INF that the most objective method of assessing riparian
classification was to use the National List of Plant Species that Occur in Wetlands as
a starting point. This list has been updated several times since monitoring began, the
most recent update being Lichvar et al. (2016).

Two categories of the Lichvar et al. (2016) list were used in analyzing the 2019 and
previous data: the list for western valleys, mountains, and coast; and the list for the
arid west. Annual and perennial grasses and forbs with a rank of Facultative Wetland
or Obligate Wetland were assigned to the Mesoriparian Meadow guild. Herbs were
added to this guild which are ranked as facultative, but field observation has indicated
the species are primarily associated with riparian zones and seeps (e.g., Indian hemp,
Apocynum cannabinum).

Upland Shrub

This category is a modification of the desert shrub category defined by Lytle et al.
(2017) as “upland, drought-tolerant shrubs which continue to recruit and grow during
drought years but suffer high mortality from floods.” This was modified based on the
range of shrubs such as big sagebrush extends from the desert into most of the
Bishop Creek Project area and co-occurs with other communities such coniferous
forest.

Mesic
Meadow

This guild includes shrubs and herbaceous species with a wetland rank of Facultative,
Facultative Wetland, and Obligate that have been observed in the INF to be
associated with mesic conditions within, but also outside of, the riparian zone, such as
snowmelt depressions and seeps.

Upland Herbs
and Upland
Trees

These guilds were included as it was determined that the Upland Shrub guild alone
excluded too many taxa that also benefit from years of above-normal precipitation and
(in the case of trees) higher groundwater tables and accretion flows. Two examples
are Jeffrey pine and ponderosa pine, which have been observed to be largely
restricted to stream floodplains and canyons in the Project area. If, for example,
abundance of hydroriparian shrubs or trees changes over time, but abundance of
upland guilds also changes in parallel, it is possible that these changes are
attributable to environmental factors that are outside of the control of the Project.

Source: Read, 2020b
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Six permanent sampling locations were established in 1990, prior to the start of the
baseline period and have been monitored at 5-year intervals through 2019 (Figure 9.7-1).
The sample locations were divided into two groups: locations that were historically dry in
the summer prior to 1994 flow releases (Bishop Creek Sites 3 and 5, Lower McGee
Creek), and locations that were historically had perennial flow (Bishop Creek Sites 4.1
and 4.2, Upper McGee Creek).

Each location included a transect 5-meters-wide and long enough to monitor the changes
or expansion of the riparian vegetation zone. Tree, shrub, and herbaceous cover were
estimated along the transects. Only living plants rooted within transects were included in
the cover calculations. Dead and dying trees and shrubs were not included in the cover
calculations but were included in mortality counts.

Results of the guild analysis are included in the TERR 1 Final Technical Report (Volume
[ll). These results were consistent with previous analyses using a species-by-species
approach, insofar as perennialization of a stream reach below Plant No. 4 and of Birch
and McGee creeks, below the diversions, increased abundance of riparian vegetation
after MIFs began in 1994. The analysis confirmed that exceptionally high flows in 2019
flooded areas occupied by mesoriparian meadow (herbaceous) vegetation, resulted in a
decline in cover by this guild that had not been observed in previous years (Read, 2020b).

Abundance of mesoriparian meadow herbs and hydroriparian shrubs increased the most
at all three sample sites after 1994 when steam reaches were perennialized. Mesoriparian
meadow herbs represented 5 to 9 percent of cover in 2014 (Read, 2020b). However, in
2019 flows were abnormally high, submerging the stream edge where this guild was
usually observed, thus no herbs were observed (Read, 2020b). Hydroriparian shrubs,
consisting of shrubby willows and water birch, increased in abundance with the addition
of MIF, with cover ranging from 8 to 19 percent (Read, 2020b). The woody roots of this
guild made them more resilient to flooding and scour compared to the herbs, thus no
decline in abundance was observed in 2019 (Read, 2020Db).

Mesic meadow guild plants were only found in two historically perennial sites, Site 4.2,
and Upper McGee with cover values below 5 percent (Read, 2020b). Like the
mesoriparian meadow herb guild, abundance declined significantly in 2019 with scouring
flows. Abundance of hydroriparian trees was like the baseline years, except for Site 4.2,
where abundance of black cottonwood declined in 2019. Upland shrub and tree cover
increased at this site (Read, 2020b).

9.7.5. POTENTIAL ADVERSE EFFECTS AND ISSUES

No changes in Bishop Creek Project operations are proposed as part of the Proposed
Action, therefore no adverse environmental effects to wetlands, riparian and littoral habitat
are anticipated. No riparian or wetland dependent wildlife, or waterfowl or the ecosystems
that support such wildlife in the Bishop Creek Project area would be adversely affected
from the continued operation of the Project as proposed by SCE.
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Resource agencies have articulated through their participation in the TWG that riparian
conditions continue to be of significant interest. To the extent that the Project can enhance
riparian conditions and meet desired conditions of the INF, agencies identified the
following goals and suggested both general objectives and reach by reach management

objectives (Table 9.7-5).

Table 9.7-5. Agency Presentation of Management Objectives (March 1, 2022)-

Riparian Conditions

Goals

Proposal for Achieving Goals

General:

e Develop measures to promote cottonwood
recruitment

Develop a Riparian Monitor Plan prior to
issuance of new license that monitors black
cottonwood recruitment and survival in relation
to implementation of ramping rates,
geomorphic and peaks flows and sediment
supplementation

General:

e Maintain natural sediment regime (i.e., input,
transport and storage) that promotes
recruitment of cottonwoods and provides for a
diverse river ecosystem

Develop a Sediment Supplementation and
Monitoring Plan that incorporates sluicing of
sediment from intakes back into the channel

General:

¢ Implement geomorphic and peak flows that will
promote a natural river regime and provide for
movement of sediment throughout the river
system

Incorporate geomorphic and peak flows into the
Sediment Supplementation and Monitoring
Plan and use to promote other project goals

Reach 81

e Maintain riparian vegetation and associated
riparian dependent wildlife, including
interconnection of meadow systems

Provide higher summer (June 1-Sept 15) base
flows in all water year types to increase
available habitat

Reaches 5, 4, 3 (Bishop Creek below Intake
Number 3 Reservoir)

¢ Implement measures to promote cottonwood
recruitment

Geomorphic flows and/or ramping rates
(currently none in the existing license)

Movement of sediment into this reach by either
sluicing or mechanical movement

IReach descriptions correspond to instream flow studies and are summarized in Section 9.5.1

The following sections address potential effects as identified by the TSP and SD1 (Table
9.1-1). Based on the completed studies, and reviews of existing literature, SCE has
identified no adverse effects based on the Proposed Action.

9.7.5.1. Potential Impacts of Continued Bishop Creek Project Operation and
Maintenance on changes of the Riparian Community as a Whole, Including Black
Cottonwood.

Results of the Riparian Community Assessment Study (TERR 1) assessed black
cottonwood abundance to determine whether the decline observed in 2014 compared to
baseline (1991-1993) is within a natural range of variability or could be related to Bishop
Creek Project operations. The study showed that riparian vegetation in the reach of
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Bishop Creek between Plants No. 4 and No. 5, as well as the reach of McGee Creek
below the diversion benefited from the minimum instream flow release program that was
implemented in 1994 under the existing license. This is evidenced by the significant
growth of riparian vegetation and with associated stabilization of the stream banks.

Results of the study do indicate observed declines in black cottonwood in specific
locations; however, it is unlikely that such declines are related to Project effects, as there
have been changes in abundance even in reaches which have not had a dam or other
impediment to flow or potential alteration to sediment transport. While declines are not
understood to be related to Project effects, the barriers (dams) that are part of the Bishop
Creek Project tend to alter natural patterns of sediment and wood routing and could
potentially favor some methods of recruitment over others.

As proposed in Section 9.7.5.3, alignment with desired conditions of the INF that relate
to the riparian community functions could be achieved through systematic planned
releases with due consideration of impacts on water quality and aquatic life, while
avoiding impacts to Bishop Creek Project operations or storage capacity (Section 9.7.5).

As with the current operations which did not demonstrate effects from Project operations,
SCE does not anticipate impacts from the Proposed Action to black cottonwood outside
the range of normal variations in operations. However, in consultation with agencies and
stakeholders, SCE is proposing two measures that seek to address the USFS and CDFW
goal to “maintain natural sediment regime (i.e., input, transport, and storage) that
promotes recruitment of cottonwoods and provides for a diverse river ecosystem?”,
among other benefits to the riparian community. PME-2 (Appendix B) is a Sediment
Management Plan intended to enhance the existing riparian community, including black
cottonwood, by facilitating the movement of sediment from the impoundments into bypass
reaches. It is anticipated that the sediment mobilization flows will mimic natural runoff
pulses during wet years on specific schedules for each intake impoundment. These
pulses and flows are intended to enhance natural patterns of sediment routing, which may
provide additional benefits for cottonwood recruitment. PME-1.4 is a geomorphic flow that
will be provided in wet years that will provide channel maintenance flows (i.e., overbank
flows) to activate biotic and abiotic functions in the bypass reaches. Taken together these
measures will enhance the riparian ecosystem functions to help meet desired conditions.

No Action Alternative

Under the No Action Alternative, SCE would continue to operate and maintain the Project
in accordance with the terms and conditions of the existing FERC Project license. No

2 The USFS and CDFW presented their goals for sediment management and geomorphic flows at the
March 1, 2022 TWG meeting. Two goals were presented that are relevant to PME 3; the first was “to
Maintain natural sediment regime (i.e., input, transport and storage) that promotes recruitment of
cottonwoods and provides for a diverse river ecosystem”, and the second, to “Implement geomorphic and
peak flows that would promote a natural river regime and provide for movement of sediment throughout
the river system.”
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impacts to the riparian community as a whole as a result of Project O&M at the Project
have been identified, relative to baseline conditions.

Proposed Action

Under the Proposed Action (Section 6.0), SCE proposes to continue operation of the
Bishop Creek Project in accordance with the terms and conditions of the existing license,
while implementing new MIF requirements and other enhancements as specified in
Appendix B, Volume Il. PME-1.4 provides for geomorphic flows to be provided during the
wet-years, in order to, consistent with agencies’ desired conditions. Annual consultation
(PME-1.1) will provide opportunities to review the hydrograph and determine timing of the
provided flows. It is anticipated that these flows will be beneficial and provide overbank
flows, promote riparian growth, provide flow diversity, as well as improve sediment
mobility and fish habitat in the reaches they occur within. Geomorphic flows would be
provided via the main spillway overflow at the intakes.

Additional enhancement and management measures relative to botanical resources are
included in PME-5 (Botanical Resources Management Plan) and PME-6 (Invasive
Species Management Plan).

9.7.5.2. Potential Impacts of Continued Project Operations on Riparian and Wetland
Habitat and Associated Wildlife, including Waterfowl and Wetland-dependent Birds

With no changes in Bishop Creek Project operations and water management, the Project
reservoirs (South Lake, Lake Sabrina, and Longley Lake), along with the intake
impoundments (e.g., Weir Lake, Intake No. 2, Intake No. 3) will remain and continue to
provide open water habitat for waterfowl, and continued support of riparian/wetland edge
habitat for numerous wildlife species. Minor changes are being proposed to the FERC
Project boundary, but those changes are administrative in nature and not anticipated to
affect waterfowl or riparian or wetland associated wildlife.

As a result of the Wildlife Study (TERR 4) performed for the relicensing of the Bishop
Creek Project, no current or historic records of nesting southwestern willow flycatcher
were found within or near the Project area, no nesting habitat was found in the wildlife
study area and no southwestern willow flycatchers were observed (or heard) during the
wildlife studies. Therefore, this riparian bird species will likely not be affected by the
continued operation of the Bishop Creek Project.

No effects to riparian habitat as a result of continued operation of the Bishop Creek Project
are anticipated. In fact, the continued operation of the Bishop Creek Project is anticipated
to contribute to the maintenance and potential expansion of the riparian community below
Plant No. 4 because of instream flow releases resulting from the previous license.
However, SCE compared continued operation of the Project to the Desired Conditions
specified in the INF Land Management Plan (Section 9.7.5.3). SCE proposed various
measures to more closely align with the INF Desired Conditions, as described below
(Proposed Action).
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No Yosemite toad (Anaxyrus canorus), northern leopard frog Lithobates pipiens), or
Sierra Nevada Yellow-Legged Frog (Rana sierrae) were observed during the surveys. In
addition, there are no historic or current recorded occurrences of Yosemite toad along
Bishop Creek. Although there are historic records for northern leopard frog and Sierra
Nevada yellow-legged frog in the Bishop Creek Project area, these species are
considered extirpated from the Project area. Therefore, there would be no Project effects
to these species.

Riparian monitoring conducted as a requirement of the existing license has shown
increases in riparian and wetland vegetation cover and diversity after the minimum
instream flow program was implemented in 1994. These increases were significant
between Plant No. 4 and No. 5 and downstream of the McGee Creek diversion, all of
which had an ephemeral hydrologic regime prior to implementation of the flow release
program. No changes in Bishop Creek Project operations are proposed under the new
license, therefore it is expected that continued minimum flows will result in further
expansion and increased diversity of riparian and wetland habitat in these reaches.

No Action Alternative

Under the No Action Alternative, SCE would continue to operate and maintain the Project
in accordance with the terms and conditions of the existing FERC Project license. No
impacts to the riparian community as a whole as a result of Project O&M at the Project
have been identified, relative to baseline conditions.

Proposed Action

Under the Proposed Action (Section 6.0), SCE proposes to continue current O&M of the
Bishop Creek Project in accordance with the terms and conditions of the existing license,
with the addition of new MIF requirements. The new MIF requirements, along with
elements of the Sediment Management Plan (PME-2, Appendix B, Volume Il) are
expected to enhance riparian and wetland habitat and associated wildlife, including
waterfowl and wetland dependent birds and more closely align with the objectives of the
INF desired conditions. Specific measures expected to benefit the enhancement of
riparian and wetland habitat are included in Appendix B, Volume I, as follows:

¢ PME-1 Water Resource Management Measures
¢ PME-2 Sediment Management Plan

e PME-4 Wildlife Management Plan

No adverse effects on riparian and wetland habitat and associated wildlife, including
waterfowl and wetland dependent birds were identified during the relicensing process;
these PME measures are reflective of actions intended to provide enhancements to
riparian and wetland habitat and not as a result of an identified project impact.
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9.7.5.3. Consistency with Inyo National Forest Land Management Plan

Chapter 2 of the Land Management Plan (Management Plan) for the INF (USDA, 2019)
discusses forest-wide desired conditions and management direction. The chapter
contains direction that applies forest-wide (across all lands of the Inyo), unless more
stringent or restrictive direction is found following forest-wide direction. Forest-wide
direction includes desired conditions, objectives, goals, standards, guidelines, and
potential management approaches. SCE assessed the riparian community against the
desired future conditions of Chapter 2, specifically those watershed conditions (WTR) and
Rivers and Streams conditions (RCA-RIV), which include riparian conservation areas and
the riparian and aquatic environments contained within them, such as rivers, streams,
meadows, springs, and seeps.

SCE reviewed these desired conditions against data and observations from TERR 1 and
the ongoing riparian monitoring effort as part of current license Article 405 to determine if
the relicensing of the Bishop Creek Project would have an impact on the land manager’s
ability to achieve the desired condition. Relevant desired conditions include Watersheds
Desired Conditions 0122 and 0624, and the Rivers and Streams Desired Conditions 03%°
and 0426, As discussed in the FTR for the TERR 1 study (Volume Il of this FLA),
monitoring data collected both before and after the instream flow program was
implemented in 1994 indicate that health of riparian communities in the watershed is
consistent with Watershed Desired Condition 01 and Rivers and Streams Desired
Conditions 03 and 04. Due to the presence of barriers (dams) as part of the Bishop Creek
Project, it is assumed that the sediment regimes below the dams are not within a natural
(pre-Project range), as stated in Watershed Desired Condition 06. However, SCE has
developed proposed Geomorphic Flows as part of PME-1.4 during wet years and a
Sediment Management Plan (PME-2, Appendix B) that will provide some additional
sediment mobilization; the intent of which would be to help achieve the desired condition
in specific reaches where there may be a concern.

23 Watershed Desired Condition WTR-FW-DC-01 states that “adequate quantity and timing of water flows
support ecological structure and functions, including aquatic species diversity and riparian vegetation.
Watersheds are resilient to changes in air temperatures, snowpack, timing of runoff, and other effects of
climate change.

2 Watershed Desired Condition WTR-FW-DC-06 states that “the sediment regime within waterbodies is
within the natural range of variation. Elements of the sediment regime include the timing, volume, rate,
and character of sediment input, storage, and transport.

% Rivers and Streams Desired Condition RCA-RIV-DC-03 states “instream flows are sufficient to sustain
desired conditions of riparian, aquatic, wetland, and meadow habitats and retain patterns of sediment,
nutrients, and wood routing as close as possible to those with which aquatic and riparian biota evolved.
The physical structure and condition of streambanks and shorelines minimize erosion and sustain desired
habitat diversity”

% Rivers and Streams Desired Condition RCA-RIV-DC-04 states “Streams and rivers maintain seasonal
water flow over time, including periodic flooding, which promotes natural movement of water, sediment,
nutrients, and woody debris. Flooding creates a mix of stream substrates for fish habitat, including clean
gravels for fish spawning, large wood structures, and sites for riparian vegetation to germinate and
establish.”
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9.7.6. PROPOSED MITIGATION AND ENHANCEMENT MEASURES

Under the new license, the Bishop Creek Project would continue with its current existing
O&M activities, as described in the Proposed Action (Section 6.0). No new construction
is proposed. While no impacts to wetlands, riparian, and littoral resources relative to the
baseline condition were identified, PME-1 (Appendix B) is a water management measure
that describes modified MIFs and will management wet-year hydrographs to provide for
geomorphic flows. The geomorphic flows are intended to enhance existing conditions in
the reaches within which they occur. It is anticipated that they will provide overbank flows,
promote riparian grown, provide flow diversity, as well as improve sediment mobility and
fish habitat.

Under the new license, SCE would continue to implement the existing plans; adding to or
adapting as appropriate to be consistent with updated land management objectives.
PME-4 and PME-5 are a Wildlife Management Plan and Botanical Resources
Management, respectively, and are described further in Appendix B. PME-2 (Sediment
Management Plan) will provide an approach to reintroducing sediment back into Bishop
Creek. The measures proposed in PME-2 were not developed in response to known
Project effects, but rather, as enhancements intended to align with resource agency goals
for the riparian community. These measures are intended to enhance natural resources
at the Project Area, including wetlands, riparian, and littoral resources.
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9.8. RARE, THREATENED, ENDANGERED, AND SPECIAL STATUS SPECIES AFFECTED
ENVIRONMENT

This section describes species considered RTE as well as those species that are
considered special status that have the potential to occur in the Bishop Creek Project
area. For purposes of this analysis the term “Special Status” is intended to capture
multiple designations that may have meaning for resource managers; where appropriate,
the agency specific terms will be identified as described in Section 9.8.2 - Definitions. The
discussion is intended to provide background for evaluating potential issues as
summarized in the TSP and SD1 (Table 9.1-1) relating to the Proposed Action and how
the completed studies inform the understanding of the Bishop Creek Project effects. For
the purposes of this study, the Bishop Creek Project area is defined as the FERC Project
boundary. The study area consists of locations subject to regular O&M activities, including
powerhouses, dams, diversions, valve houses, and access roads, including a 500-foot
survey area buffer around each facility. The area also encompasses recreation facilities
directly associated with the Bishop Creek Project. In total, these constitute a subset of the
Bishop Creek Project area as a whole.

9.8.1. OVERVIEW

A review of existing literature was conducted to determine the potential for RTE plant and
wildlife species and special-status species to occur in the Bishop Creek Project vicinity
and further analyzed to determine the potential for each of those species to occur in the
Bishop Creek Project area. Note that the distinction of rare only applies to plants, not
wildlife. This review included previous biological reports prepared for SCE (Psomas,
2004a; 2004b; 2005; 2006a; 2006b; 2007a; 2007b; 2008a; 2008b; 2010; 2014) and the
environmental assessment conducted for the Bishop Creek Project (FERC, 1991). Field
surveys for RTE plants were conducted around SCE facilities and selected recreation
areas in 2019 and 2020, respectively. CNDDB (CDFW, 2018;a 2020) and the California
Native Plant Society Inventory of Rare, Threatened and Endangered Plants (CNPS,
2018) were queried for RTE plant and wildlife species for the following USGS 7.5-minute
topographic quadrangles: Coyote Flat, North Palisade, Tungsten Hills, Mt. Darwin, Mount
Tom, Bishop and Mt. Goddard. Based on the literature review and database search, it
was determined that no RTE plants listed by either the USFWS or CDFW were found
within the Bishop Creek Project area. Three non-RTE plant species listed by other entities
were observed during the field surveys:

e Frog’s bit buttercup is listed by the INF as a Species of SCC and by the CNPS as RTE
in California, but this species is more common in other areas. This species is a
perennial herb associated with mesic habitat and was observed on Bishop Creek in
2019 in the area of Intake No. 3.

e Small-flowered parnassia is listed by the CNPS as RTE in California but more
common in other areas. This species is a perennial herb associated with rocky seeps
and was observed in 2019 in the area of the Birch Creek diversion.
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e Marsh arrow-grass is listed by the CNPS as RTE in California but more common in
other areas. This species is a perennial herb associated with mesic habitat and was
observed in 2019 in the area of the Birch Creek diversion.

Regarding RTE wildlife, additional sources of literature reviewed include: eBird (2019)
database for observations within the Bishop Creek Project vicinity including South Lake,
Lake Sabrina, North Lake, Intake No. 2, Plant No. 4, and Aspendell; Sierra High Mountain
Lakes Project Monitoring Units; SNYLF and mountain yellow-legged frog (MYLF)
(northern distinct population segment [DPS]) field season 2017 (CDFW, 2018b); 2014
Owens Basin southwestern willow flycatcher survey results (CDFW, 2014); 2015 USFWS
Report on willow flycatcher; yellow-billed cuckoo, and Bell's vireo surveys in Inyo and
Mono counties (Greene, 2015); USFWS IPaC website (USFWS, 2021); USFWS Seven-
Year Work Plan September 2016 Version (USFWS, 2016a) and USFWS Unscheduled
Listing Actions September 2016 version (USFWS, 2016b); Sierra Nevada Yellow-legged
Frog Critical Habitat Final Rule (USFWS, 2016c); Sierra Nevada Bighorn Sheep Critical
Habitat Final Rule (USFWS, 2008); List of USFS MIS (USFS, 2018a); list of USFS at-risk
species and species of conservation concern (USFS, 2020)?’; a list of threatened and
endangered and other sensitive species potentially occurring in the Bishop Creek Project
area (USFS, 2018b); and March-June 2018 Sierra Nevada Bighorn Sheep Location Maps
(personal communication between USFS and Psomas e-mail dated October 10, 2018).

9.8.2. DEFINITIONS
For the purposes of this section, the following terms are defined below as follows.

A federally endangered species is one facing extinction throughout all or a significant
portion of its geographic range. A federally threatened species is one likely to become
endangered within the foreseeable future throughout all or a significant portion of its range
(USFWS, 2021). The presence of any federally listed threatened or endangered species
in a project impact area generally imposes severe constraints on projects, particularly if
projects should result in “take” of the species or its habitat. The term take means to
harass, harm, pursue, hunt, shoot, wound, Kill, trap, capture, collect, or attempt to engage
in such conduct. Harm in this sense can include any disturbance of species’ habitats
during any portion of its life history (USFWS, 2021).

Proposed species or candidate species are those officially proposed by the USFWS
for addition to the federal threatened and endangered species list. Because proposed
species may soon be listed as threatened or endangered, these species could become
listed prior to or during implementation of a project.

27 Note that the list of USFS at-risk species and species of conservation concern replace and supersede
the USFS MIS list.
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At-Risk species are federally recognized threatened, endangered, proposed, and
candidate species and species of conservation concern within a plan or forest area
(USDA, 2019).

9.8.2.1. Special Status

A special-status species is defined as a species considered by one or more branches of
the federal government (e.g., USDA, USFS or BLM) or by the state of California to merit
regulatory consideration in association with prosecution of a Project (SCE, 2019). Special
status species are those species that do not have legal protection under either the federal
or state ESA. Endangered means a species is in danger of extinction throughout all or a
significant portion of its range. Threatened means a species is likely to become
endangered within the foreseeable future. Special status consists of all the other species
that are in decline and may be in danger of extinction but not legally protected under
either the federal or state ESAs.

Species of Conservation Concern (SCC) is a rank assigned by the INF. The California
Rare Plant Rank (CRPR), formerly known as the California Native Plant Society (CNPS)
List, is a ranking system by the Rare Plant Status Review group and managed by the
CNPS and the CDFW (CDFW, 2021). Special status wildlife species are those species
that are considered SSC by the state of California, categorized as SCC by the USFS and
the USFWS.

9.8.2.2. California State Status

The state of California considers an endangered species to be one whose prospects of
survival and reproduction are in immediate jeopardy, a threatened species as one present
in such small numbers throughout its range that it is likely to become an endangered
species in the near future in the absence of special protection or management, and a rare
species as one present in such small numbers throughout its range that it may become
endangered if its present environment worsens (CDFW, 2018a). Rare species status
applies only to California native plants. State-listed threatened and endangered wildlife
species are protected against take unless an Incidental Take Permit (ITP) is obtained
from the resource agencies.

The state of California created the Fully Protected classification to identify and provide
additional protection to those animals that are rare or that face possible extinction. Lists
were created for fish, amphibians and reptiles, birds, and mammals. Most of the species
on these lists have subsequently been listed under the state and/or federal ESAs;
however, some have not been formally listed.

Various sections of the California Fish and Game Code provide lists of fully protected
reptile and amphibian (§ 5050), bird (§ 3511), and mammal (§ 4700) species that may not
be taken or possessed at any time, except as provided in Sections 2081.7, 2081.9, or
2835. The CDFW is unable to authorize the issuance of permits or licenses to take these
species, except for necessary scientific research.
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9.8.3. FEDERAL AND STATE LISTED WILDLIFE SPECIES IN THE PROJECT AREA

Common wildlife species observed within the Project area are shown in Table 9.6-3. As
a result of the literature review and further analysis, four wildlife species designated as
threatened, endangered, candidate, or Fully Protected by the USFWS or CDFW are
considered “known to occur” within the Bishop Creek Project area. Three wildlife species
designated as threatened, endangered, candidate or Fully Protected by the USFWS or
CDFW were determined to potentially occur within the Bishop Creek Project area. Five
wildlife species designated as threatened, endangered, candidate, or Fully Protected by
the USFWS or CDFW were determined unlikely to occur in the Bishop Creek Project area.

(Table 9.8-1).
Table 9.8-1. Endangered, Threatened or Fully Protected Species Potential to
Occur
Scientific/ oo
Common Federal State Status Habitat Likelihood for Occurrence/
N Status Occurrence Notes
ame
Known to Occur in the Project Vicinity
Haliaeetus USFS S Endangered | Requires large bodies of 2019 Survey — Observed.
leucocephalus CDFW__Fp | water, or free flowing rivers | Expected to occur for
Wlth abundant fish, and foraging and Wintering;
bald eagle adjacent snags or other mainly expected to occur as
perches and nesting sites | a vagrant but not expected to
to SUppOft them. Perching occur for nesting_
sites need to be composed
of large trees or snags with .
heavy limbs or broken e.B'rr]d. reports a receEt
tops. Roosts communally S19 t!ng (2018) at Lake
e : Sabrina. No occurrences of
in winter in dense, bald eagle were documented
sheltered, remote conifer in the C?\IDDB search for the
stands. Breeding habitat in Proiect vicinit
California is primarily in ) Y-
mountain and foothill
forests and woodlands
near reservoirs, lakes, and
rivers.
Aquila -- CDFW__ FP, | Occurs locally in open 2019 Survey — Observed.
chrysaetos country such as open Expected to occur for
coniferous forest, sage- foraging and wintering;
golden eagle juniper flats, desert, and mainly expected to occur as

barren areas, especially in
rolling foothills and
mountainous regions.
Within southern California,
the species favors
grasslands, brushlands,
deserts, oak savannas,
open coniferous forests,
and montane valleys.
Nesting is primarily

a vagrant but not expected to
occur for nesting.

eBird reports recent sightings
(2018) at Aspendell, Intake
No 2 and South Lake, North
Lake, and Lake Sabrina. No
occurrences of golden eagle
were documented in the
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Scientific/ Federal . Likelihood for Occurrence/
Common State Status Habitat
Name Status Occurrence Notes
restricted to rugged, CNDDB search for the
mountainous country. Cliff- | Project vicinity.
walled canyons provide
nesting habitat in most
parts of range; also, large
trees in open areas.
Empidonax USFS S Endangered | In general, prefers moist, 2019 Survey — Not
traillii shrubby areas, often with Observed.
standing or running water; | Expected to occur for
willow e.g.,_ln Callfornlla, restricted foraging; main|y expected to
flycatcher to thickets of willows, occur as a migrant but not
\k/)Vhetger ﬁ'ong streams in | expected to occur for nesting,
road valleys, in canyon
bottoms, around mountain- . .
side seepages, or at the eBird reported observ_at|on at
marains of on'ds and Aspendell, Lake Sabrina,
Iakeg n thg west South Lake, and North Lake;
gener.ally 0CCUrS i,n beaver suitable habitat. Please note
meadows, along borders of that. EB'T"' does not
clearings, in brushy d|St|th|§h betwgen northern
lowlands, in mountain subspecies of willow
parks, 0 r, along flycatcher and southwestern
watercourses to 7,500 ft. willow fchatcher..No
occurrences of willow
flycatcher were documented
in the CNDDB search for the
Project vicinity.
Empidonax Endangered | Endangered | Occurs in riparian 2019 Survey — Not

traillii extimus

southwestern
willow
flycatcher

woodlands in southern
California. Willow-
dominated riparian habitats
that are similar to least
Bell's vireo nesting
habitats; shows a stronger
preference for sites with
surface water in the
vicinity, such as along
streams, on the margins of
a pond or lake, and at wet
mountain meadows.

Observed.

Expected to occur for
foraging; mainly expected to
occur as a migrant but not
expected to occur for nesting.

eBird reported observation at
Aspendell, Lake Sabrina,
South Lake, and North Lake;
suitable habitat. Please note
that eBird does not
distinguish between northern
subspecies of willow
flycatcher and southwestern
willow flycatcher. No
occurrences of southwestern
willow flycatcher were
documented in the CNDDB
search for the Project vicinity.
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S&)‘i:}f:gﬁl Fsederal State Status Habitat Likelihood for Occurrence/
tatus Occurrence Notes
Name
Vulpes vulpes | Endangered | Threatened | Uses dense vegetation and | 2019 Survey — Not
necator rocky areas for cover and Observed.
den sites. Found in a May potentia”y occur;
Sierra Nevada variety of habitats, reported 3.8 miles northeast
red fox including alpine, alpine of Powerhouse No. 6, located
dwarf scrub, broadleaved | in Bishop, northeast of the
upland forest, meadow and | project watershed
seep, riparian scrub, northeastern most boundary;
subalpine coniferous last seen in 1922.
forest, upper montane
coniferous forest, and
wetland; at elevations
above 2,500 ft.
May Potentially Occur in the Project Vicinity
Siphateles Endangered | Endangered | Needs clear, clean water, 2019 Survey — Not
bicolor snyderi adequate cover, and Observed.
aquatic Vegetation within a May potentia”y OCCuUr.
Owens-tui variety of habitats, Reported 4.4 miles northeast
chub including Great Basin of Plant No. 6, located along
flowing water and Great North Fork Bishop Creek
Basin standing water within | near Hwy 6 north of Bishop,
the Owens River basin; at | northeast of the Project
elevations above 4,000 ft. | watershed northeastern most
boundary.
Ovis Endangered | Endangered, | Available water and steep, | 2019 Survey — Not
canadensis CDFW__FP | open terrain free of Observed.
sierrae competition from other May potentially occur.
grazing ungulates within Reported 12.9 miles
Sierra Nevada alpine, alpine dwarf scrub, | northwest of Plant No. 6,
bighorn sheep chaparral, chenopod scrub, | |ocated at Wheeler Crest
Great Basin scrub, (aka Wheeler Ridge), 10
Mojavean desert scrub, miles northwest of Bishop,
montane dwarf scrub, 12.9 miles northwest of the
pinon and juniper Project watershed northern
woodlands, riparian boundary.
woodland, and Sonoran
Desert scrub habitats, from
5,000 to 9,000 ft during the
winter and 10,000 to
14,000 ft during summer.
Danaus Candidate West of the Rocky Species may occur in Project
plexippus 2020 Mountains, monarchs area during migration.
overwinter in sheltered
Monarch groves along the California
butterfly coast, where it is
(Sierra Nevada considered to be rare with
DPS) a restricted range.

Abundance at California
winter habitats has been
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S&)‘i:}f:gﬁl Federal State Status Habitat Likelihood for Occurrence/
Status Occurrence Notes
Name
monitored since 1997 at
over 170 locales as part of
the annual Western
Monarch Thanksgiving
Counts (See Monarch
Watch), analyses indicates
that population numbers
declined from a high of
1,237,487 monarchs in
1997 to only 99,063 in
2002 (Stevens and Frey,
2004). Ongoing monitoring
conducted by the Xerces
Society and Mia Monroe
has determined that the
overwintering population in
California was 292,674
monarchs in 2015 (Pelton
et al., 2016).
Unlikely to Occur in the Project Vicinity
Oncorhynchus | Threatened - Cannot tolerate presence 2019 Survey — Not
clarkii seleniris of other salmonids. Observed.
Requires clean gravel for | Unlikely to occur. Reported
Paiute spawning and cool, well- | 6.2 miles northwest of
cutthroat trout oxygenated waters in Longley Lake Dam/McGee
Great Basin flowing water | Lake, located in Birchim Lake
habitat, at elevations up to | in the headwaters of Pine
10,000 ft. Creek 5.4 miles northwest of
the Project watershed
northwestern boundary.
Determined to be not true
Paiute cutthroat trout by
CDFW (CDFW, 2018a).
Rana muscosa | Endangered | Endangered | Highly aquatic and rarely 2019 Survey — Not

southern
mountain
yellow-legged
frog

found more than 3.3 ft.
from water. Can be found
sitting on rocks along the
shoreline where there may
be little or no vegetation.

These species historically
inhabited lakes, ponds,
marshes, meadows, and
streams at elevations
typically ranging from
approximately 4,500 to
12,000 ft.

Observed.

Unlikely to occur. No
recorded occurrences in Inyo
County.
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S&)‘i:}f:gﬁl Federal State Status Habitat Likelihood for Occurrence/
Status Occurrence Notes
Name
Rana sierrae | Endangered, | Threatened, | Always encountered within | 2019 Survey — Not
USFS_S a few feet of water. Observed.
Sierra Nevada Tadpoles may require 2to | Unlikely to occur. Reported
yellow-legged 4 years to complete their | from South Fork Bishop
frog aquatic development. Creek, 2.1 miles south of
Found in streams, lakes, | Bishop Creek South Fork
and ponds in montane Diversion Dam; Wonder
riparian and a variety of Lake, 2.3 mi northwest of
other habitats from 4,495 Sabrina Lake; Treasure
to 11,975 ft. Lakes 3,4,5,6, and 7; 1.6
miles west of north end of
South Lake. Populations
along Bishop Creek are
considered extirpated by
CDFW.
Anaxyrus Threatened | CDFW _SSC | Primarily montane wet 2019 Survey — Not
canorus USES S meadows; also, in Observed.
seasonal ponds associated | Unlikely to occur. Reported
Yosemite toad with lodgepole pine and 5.5 miles southwest of
subalpine conifer forest Sabrina Lake Dam, located
within meadow and seep, | 1.2 miles southwest of
subalpine coniferous Project watershed western
forest, and wetland habitat, | boundary.
from 6,400 to 11,300 ft.
Gulo USFS S Threatened, | Needs water source. Uses | 2019 Survey — Not
CDFW__FP | caves, logs, burrows for Observed.
California cover and den area. Hunts | Unlikely to occur. Reported
wolverine in more open areas. Can 0.38 mile south of South
travel long distances. Lake Dam, located along the
Found in the north coast east side of South Lake;
mountains and the Sierra | however, it is considered
Nevada. Found in a wide | extirpated from Project area
variety of high elevation by CDFW (personal
habitats, including alpine, Communication).
meadow and seep, north
coast coniferous forest,
riparian forest, subalpine
coniferous forest, upper
montane coniferous forest,
and wetland from 1,640 to
4,921 ft.
* eBird 2019
USFS: BLM: CDFW: CDF: California Department of Forestry and Fire Protection
LEGEND:
USFWS:
S: Sensitive
USFS
FFS Sensitive
BLM
S Sensitive
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FP Fully Protected

SSC Species of Special Concern

9.8.4. SPECIAL-STATUS PLANT SPECIES AND COMMUNITIES

A review of the existing literature was conducted to determine the potential for special
status plant species to occur in the Bishop Creek Project vicinity which is defined to
include the USGS 7.5-minute topographic quadrangles: Coyote Flat, North Palisade,
Tungsten Hills, Mount Darwin, Mount Tom, Bishop, and Mount Goddard. To obtain
information on known special status plant species reported to occur in the Bishop Creek
Project vicinity, the CDFW, CNDDB (CDFW, 2018b) and the CNPS Inventory of RTE
(CNPS, 2018) were queried for occurrences of special status plant species in the above-
mentioned quadrangles. In addition, this review included biological reports prepared for
individual studies within the Special Status Plants Survey Area, including the 2019 survey
(Psomas, 2004a; 2004b; 2005; 2006a; 2006b; 2007a; 2007b; 2008a; 2008b; 2010; 2014;
2020a; 2021) and the environmental analysis for the Bishop Creek Project (FERC, 1991).

Based on the literature review, a total of 47 special status plant species were reported to
occur within the Bishop Creek Project vicinity. These species were further analyzed to
determine their likely occurrence in the Bishop Creek Project area. This information is
summarized in the FTR (Volume 1ll) and is categorized as follows:

e Known to occurin the Project Area: Special-status plants with recorded populations
in the Project area, as determined by CNDDB or SCE studies;

e May potentially occur in the Project Area: Special-status plants that may potentially
occur in the Project area based on the geographic location and elevation of the Project
and vegetation alliances and other habitat features present; and

e Unlikely to occur in the Project Area: Special-status plants that are unlikely to occur
because their range does not overlap the Project area; or for which the Project area
does not support appropriate habitat.

Table 9.8-2 summarizes pertinent information for each species, including status,
blooming period, and preferred habitat, with information on the location of occurrences
within the Bishop Creek Project area, if applicable. Five special status plant species were
observed in the botanical study area during the 2019 and 2020 botanical surveys: few-
flowered eriastrum (Eriastrum sparsiflorum), stiff lomatium (Lomatium rigidum), small-
flowered grass-of-Parnassus, frog’s-bit buttercup, and marsh arrow-grass (Psomas,
2020a; 2021a). Additionally, Inyo beardtongue (Penstemon papillatus) was observed
downstream of the McGee Creek Diversion Dam during the 2019 license required riparian
monitoring (Read, 2020). Table 9.8-3 lists the locations of the six special status plant
species observed during the 2019 and 2020 botanical surveys, a map of those
observations is located in Appendix | (Volume II). Table 9.8-4 is a listing of special status
communities in the Project area.
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Table 9.8-2. Special Status Plant Species Occurrence in Project Area

marsh arrow-grass

6988 ft. to 11,597 ft.

State
Scientific/ Common Federal Status and Blooming . o
Name Status CRPR |Period/ Eertile Habitat Likelihood for Occurrence/Occurrence Notes
Rank
Known to Occur
Draba praealta _ CRPR 2B.3 July-Aug Meadows, seeps, and wetlands from 9596 ft. to 11,302 ft. Known to occur. '_rh|s species is recorded as located along Lake Sabrina, south of Lake Sabrina Dam.
tall draba Not observed during special status plant surveys.
. . Observed in the Survey Area at six Project facilities during the 2019 survey effort and along stream
. . Chaparral, cismontane woodland, Great Basin scrub, Joshua tree : 4 .
Eriastrum sparsiflorum . . S reaches downstream of Plant No. 4, and along a reach of Birch Creek downstream of the diversion
. - CRPR 4.3 May-Sept  woodland, Mojavean desert scrub, and pinyon and juniper woodland from| .~ =~ "~ oo L ) 4 ; .
few-flowered eriastrum during riparian monitoring activities. This species has also been reported adjacent to Highway 168, 0.6
3,527 ft. to 5,610 ft. .
miles northwest of Plant No. 3 and Intake No. 4.

. - . . - Observed in the survey area at four Project facilities during the 2019 survey effort. This species was
Lo_matlum_ngldum - CRPR 4.3 Apr-May Great Basin scrub and pinyon and juniper woodland from 3,937 ft. to reported at multiple locations within the Project vicinity, with the closest ones 200 feet west of Plant No.
Stiff lomatium 7,218 ft. . o o :

2 and Intake No. 3, and in 2009 at a riparian monitoring site upstream of Plant No. 5.
Parnassia parviflora Observed in the survey area at one Project facility during the 2019 survey effort. This species was last
small-flowered - CRPR 2B.2 Aug-Sept  |Wet areas, meadows and rocky seeps from 6,594 ft. to 9,104 ft. recorded in 1937 in Buttermilk Country, outside the Project watershed’s northern boundary, 1.9 miles
grass-of-Parnassus north of Birch-McGee Diversion.

This species was reported at multiple locations within the Project vicinity, with the closest one 570 feet
Penstemon papillatus _ CRPR 4.3 Jun—Jul Pinyon and juniper woodland and subalpine coniferous forest from 6,562 |south of the Survey Area at Lake Sabrina. Not observed during 2019 survey effort around the facilities
Inyo beardtongue ' ft. to 9,843 ft. but was observed in 2019 at the riparian monitoring site located downstream of the McGee Creek

diversion dam.
Mentzelia inyoensis BLMS, B . . o Known to occur. This species is reported to be located along Bishop Creek, 0.4 miles north of Bishop
Inyo blazing star USFS_S CRPR1B.3 Apr=Oct Great Basin scrub, pinyon-juniper woodland from 3789 ft. to 6496 ft. Creek South Fork Diversion Dam. Not observed during special status plant surveys.

. . This species has been reported at two locations within the Project vicinity, with one located 0.6 miles
Muilla coronata - CRPR 4.2 Mar—Apr Qhenopod ?C“%b’ Joshua tree woodland, Mojavean desert scrub, and east of Powerhouse 6 and the other located 0.8 miles northeast of Powerhouse 5 and Intake 6. Not
Crowned muilla pinyon and juniper woodland from 2,198 ft. to 6,430 ft. . . . '

observed in Survey Area during 2019 survey effort. Not observed during special status plant surveys.

. Alpine boulder and rock field, subalpine coniferous forest, growing on . . . . .
Myurella Julace_a _ CRPR 2B.3 NA. damp limestone rock and soil: crevices, under hangs, shelves, in filtered Known to occur. This species has been reported I(_)cated al_ong Middle Fork Bishop Creek 0.6 miles
small mousetail moss ., . ; northeast of Lake Sabrina Dam. Not observed during special status plant surveys.
light; sometimes on granite, from 8858 ft. to 9842 ft.
Ranunculus In or borderina shallow sorinas or freshwater marshes and seeps from Observed in the Survey Area at one Project facility during the 2019 survey effort. This species has
hydrocharoides SCC CRPR 2B.1 Jun-Sept 9 pring P been recorded outside the Project watershed’s northern boundary, 3.5 miles from Plant No. 6, located
. 4,133 ft. to 7,611 ft. . L :

frog's-bit buttercup in a channel within the town of Bishop.
Solorina spongiosa Meadows and seeps, including seeps within subalpine coniferous forest, |Known to occur. This species has been reported located 0.5 miles north of South Lake Dam, along
fringed chocolate chip - CRPR 2B.2 N.A. oNn Moss mats in areas with calcareous seepage. Generally, in high South Lake Road within South Fork Bishop Creek Drainage. Not observed during special status plant
lichen altitude sites with north or east exposure, from 9498 ft. surveys.
Trichophorum pumilum Limestone soils within bogs and fens, marshes and swamps, and riparian Known to occur. This species has been reported located 0.5 miles north of South Lake Dam, along
little bulrush - CRPR 2B.2 Aug scrub from 9448 ft. to 10,662 ft. ?lj)rl\J/tgyI;ake Road within South Fork Bishop Creek Drainage. Not observed during special status plant
Triglochin palustris _ CRPR 2B.3 July-Aug Meadows and seeps, freshwater marsh, subalpine coniferous forest from |Known to occur. This species was reported located 0.8 miles southwest of Bishop Creek Intake No. 2,

0.15 miles east of Highway 168. Not observed during special status plant surveys.

May Potentially Occur
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rayless mountain ragwort

State
Scientific/ Common Federal Status and Blooming . -
Name Status CRPR Period/ Eertile Habitat Likelihood for Occurrence/Occurrence Notes
Rank
Allium atrorubens var. In sandy, rocky, gravelly, or sometimes clay soils in Great Basin scrub  [May potentially occur. This species has been recorded outside the Project boundary, 2.2 miles north of
atrorubens - CRPR 2B.3 May—-Jun : e . . . ; .
Great Basin onion and pinyon-juniper woodland from 3937 ft. to 3937 ft. Birch Creek Diversion, on McGee Creek. Not observed during special status plant surveys.

. : ' , May potentially occur. This species has been recorded 1.6 miles south of South Lake (Hillside) Dam.
Anten_nana pulchella - CRPR 4.3 Jun-Sept Alpine boulder and rock field (stream margins) and meadows and seeps Not observed in survey area during 2019 survey effort. Not observed during special status plant
beautiful pussy-toes from 9,186 ft. to 12,139 ft. surveys
Boechera dispar _ CRPR 2B.3 Mar—Jun Granitic, gravelly slopes and mesas in Joshua tree woodland, pinyon and [May potentially occur. This species has been recorded outside the Project watershed, 1.5 miles
pinyon rock cress ) juniper woodland, and Mojavean desert scrub from 3297 ft. and 9202 ft. |southeast of Plant No. 4, east of Coyote Creek. Not observed during special status plant surveys.
Boechera tularensis sce CRPR 1B.3 Jun—Jul Rocky slopes in Subalpine coniferous forest, upper montane coniferous |May potentially occur. This species has been recorded 3.3 miles to the west of the Project watershed'’s
Tulare rockcress ' forest from 5987ft. to 11,007 ft. western boundary, 6 miles west of Lake Sabrina. Not observed during special status plant surveys.
Botrvchium crenulatum Moist meadows and seeps, upper montane coniferous forest, lower May potentially occur. This species has been recorded within the Project watershed boundary, 4.3

y SCC CRPR 2B.2 Jun—-Sept montane coniferous forest, marshes and swamps from 3887 ft. t010,203 |miles east of South Fork Bishop Creek and 4.8 miles southeast of Bishop Creek South Fork Diversion

scalloped moonwort , .

ft. Dam, along the East Fork Coyote Creek. Not observed during special status plant surveys.
Bruchia bolanderi sce c 5 MOSZ which %rows on da(;np clay soils in Iower.fmonta?e cor.nferr?us for?st, May potentially occur. This species has been recorded 2 miles south of the Project watershed’s
Bolander's bruchia RPR 4. N-A. meadows and seeps, and upper montane coniterous forest; ephemera southern boundary, 5.5 miles south of South Lake. Not observed during special status plant surveys

nature and disturbance adapted; from 5282ft. to 10,958 ft. T ' '
Calochortus excavates Mostly on fine. sandv loam soils with alkaline salts: arassy meadows and May potentially occur. This species has been recorded outside the Project’s northeastern watershed

: BLMS, SCC |CRPR 1B.1 Apr-Jul Y ' y 9 y boundary, 2.9 miles northeast of Plant No. 6 off Highway 168 in Bishop. Not observed during special
Inyo County star-tulip seeps in shadscale scrub from 393 ft. to 7,201 ft.
status plant surveys.

Carex congdonii _ CRPR 4.3 Jul-Au Alpine boulder and rock field and subalpine coniferous forest (rocky) from|[May potentially occur. This species has been reported 2.8 miles west of Longley Lake. Not observed in
Congdon’s sedge ' 9 8,530 ft. to 12,795 ft. Survey Area during 2019 survey effort. Not observed during special status plant surveys.
Carex scw_pou_jea SSPp. . , . ' May potentially occur. This species has been recorded within the Project watershed boundary, 4 miles
pseudoscirpoidea Often on limestone in alpine boulder and rock field, meadows and seeps, : . . X

) . - CRPR 2B.2 Jul-Sept . . east of Bishop Creek South Fork Diversion Dam, along West Fork Coyote Creek. Not observed during
western single-spiked and subalpine coniferous forest from 6988 ft. to 12,007 ft. ial |
sedge special status plant surveys.

Cryptantha glomeriflora . . : May potentially occur. This species has been reported along Highway 168 in 1941, 0.6 miles north of

clustered-flower - CRPR 4.3 Jun-Sept Great Basin scrub, meadows and seeps, subalpine coniferous forest, and Lake Sabrina. Not observed in Survey Area during 2019 survey effort. Not observed during special
upper montane coniferous forest from 5,906 ft. to 12,303 ft.

cryptantha status plant surveys.

Helodium blandowii Moss growing on damp soil, especially under willows among leaf litter in [May potentially occur. This species has been recorded 1.3 miles south of the Project watershed
. SCC CRPR 2B.3 N.A. meadows, seeps, and subalpine coniferous forest from 6108 ft. to 8858 |southern boundary, 3.6 miles south of South Lake and 4.8 miles south of South Lake Dam, along
Blandow's bog moss s : ) : i
ft. Middle Fork Kings River. Not observed during special status plant surveys.

hgglneurisursnagnlflcus var. Sandy substrates in Great Basin scrub and upoer montane coniferous May potentially occur. This species was last recorded in 1906, 1 mile west of the Project watershed’s

P BLMS CRPR 1B.3 Apr-=Jun y PP western boundary, 1.6 miles northwest of Plant No. 3 and Intake No. 4, and 2 miles west of Plant No. 4
forest from 5298 ft. to 7103 ft. . )
. and Intake No. 5, near McGee Meadow. Not observed during special status plant surveys.

Mcgee Meadows lupine

Lupinus padre-crowleyi sce SR; CRPR Jun—Au Great Basin scrub, riparian forest, riparian scrub, and upper montane May potentially occur. This species has been reported 2.6 miles from the Project vicinity. Not observed

Father Crowley’s lupine 1B.2 9 coniferous forest from 7,218 ft. to 13,123 ft. in Survey Area during 2019 survey effort. Not observed during special status plant surveys.

Packera indecora _ CRPR 2B.2 Jul-Aug Mesic meadows and seeps from 5593 ft. to 10,006 f. May potentially occur. This species has been recorded 3.7 miles west of the Project watershed’s

western boundary, 6.3 miles west of Lake Sabrina. Not observed during special status plant surveys.
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Lincoln rockcress

State
Scientific/ Common Federal Status and Blooming . -
Name Status CRPR Period/ Eertile Habitat Likelihood for Occurrence/Occurrence Notes
Rank
Parnassia parviflora May potentially occur. This species was last recorded in 1937 in Buttermilk County, outside the Project
small-flowered grass-of- - CRPR 2B.2 Aug-Sept  |Wet areas, meadows and rocky seeps from 6594 ft. to 9104 ft. watershed’s northern boundary, 1.9 miles north of Birch-McGee Diversion. Not observed during special
Parnassus status plant surveys.
Phacelia invoensis May potentially occur. This species has been reported 1.4 miles west of Plant No.4 and Intake No. 5.
Inyo phace?i/a SCC CRPR 1B.2 Apr—Aug Meadows and seeps (alkaline) from 3,002 ft. to 10,499 ft. Not observed in Survey Area during 2019 survey effort. Not observed during special status plant
surveys.

: - : . o , May potentially occur. This species was last recorded in 1913 outside the Project watershed’s northern
Plag|opothrys parishi - CRPR 1B.1 Mar—Jun Alkaline soils; mesic sites in Great Basin scrub and Joshua tree boundary, located in a meadow along Highway 395 approximately 1.5 miles east of Bishop. Not
Parish's popcornflower woodland from 8070.8 ft to 15,068.8 ft. . i

observed during special status plant surveys.
Potamoaeton robbinsii May potentially occur. This species has been recorded 1.7 miles southeast of the Project watershed’s
Robbinsﬁ’ ondweed - CRPR 2B.3 Jul-Aug Deep water, lakes, marshes and swamps from 5003 ft. to 11,466 ft. eastern boundary, 4.6 miles southeast of South Lake Dam, along Fourth Lake. Not observed during
P special status plant surveys.
Ranunculus In or bordering shallow sprinas or freshwater marshes and seens from May potentially occur. This species has been recorded outside the Project watershed’s northern
hydrocharoides - CRPR 2B.1 Jun—Sept 9 pring P boundary, 3.5 miles from Plant No. 6, located in a channel within the town of Bishop. Not observed

e 4133 ft. to 7611 ft. : .
frog's-bit buttercup during special status plant surveys.

Sabulina stricta Moist, granitic gravelly sites in sedge meadows, seeps, alpine boulder May potentially occur. This species was last recorded in 1977 along Coyote Ridge within the Project
bog sandwort - CRPR 2B.3 Jul-Sept and rock field, and alpine dwarf scrub from 8000 ft. to 12,992 f. \évl?rt\tleer;r;ed, 1.5 miles east of Green Creek Diversion Dam. Not observed during special status plant
Sidalcea covillei SE; CRPR May potentially occur. This species has been reported 2 miles northwest of Plant No. 6. Not observed
Owens Valley - iB 1 Apr—Jun Chenopod scrub and meadows and seeps from 3,593 ft. to 4,642 ft. . Sy P A yd L 2019 P fort. N lf d duri ial | "
heckerbloom . in Survey Area during survey effort. Not observed during special status plant surveys.
Tonestus peirsonii _ CRPR 4.3 Jul-Au /Alpine boulder and rock field and subalpine coniferous forest (rocky) from|May potentially occur. This species has been reported 2 miles west of Lake Sabrina. Not observed in
Peirson’s tonestus ' 9 9,514 ft. to 12,139 ft. survey area during 2019 survey effort. Not observed during special status plant surveys.
\Viola pinetorum ssp. Dry mountain peaks and slopes in subalpine coniferous forest, upper May potentially occur. This species has been recorded 1.3 miles southeast of the Project watershed’s
Grisea - CRPR 1B.2 Arp-Jul montane coniferous forest, meadows, and seeps from 5183ft. to 12,139 |eastern boundary, 4.3 miles southeast of South Lake Dam, along Fifth Lake. Not observed during
grey-leaved violet ft. special status plant surveys.
Unlikely to Occur
Arabis repanda var. Subalpine coniferous f d iferous forest f likel his species has b din 1933 f by Lake, 12 miles northwest of th

reenei _ CRPR 3.3 Jun-Aug ubalpine coniferous forest and upper montane coniferous forest from  Unlikely to occur. This species has been reported in 1933 from Ruby Lake, 12 miles northwest of the
% , ' 7,694 ft. to 11,811 ft. McGee Creek Diversion. Not observed in survey area during 2019 and 2020 surveys

reene’s rockcress
IAstragalus inyoensis _ CRPR 4.2 Mav—Jul Great Basin scrub and pinyon and juniper woodland from 4,921 ft. to Unlikely to occur. This species has been reported east of the Owens River, with the closest location
Inyo milk-vetch ' Y 10,007 ft. 9.72 miles east of Bishop Creek Plant No. 6. Not observed during 2019 and 2020 surveys
Astragalus kentrophyta . i . . Unlikely to occur. This species has been reported in 1937, 2.3 miles west of the McGee Creek
\var. danaus IAlpine boulder and rock field and subalpine coniferous forest (rocky, . N . . . -

, - CRPR 4.3 Jul-Sep Diversion; however, the only reported occurrence in Inyo County since 1970 is 25 miles south of the

Sweetwater Mountains talus) from 9,843 ft. to 12,008 ft. ; S :
milk-vetch Project vicinity. Not observed during 2019 and 2020 surveys
/Astragalus lentiginosus Unlikely to occur. This species has not been reported since 1979, 9 miles northeast of the Project
\var. piscinensis FT CRPR 1B.1 Jun-Jul Alkaline playas from 3,707 ft. to 4,265 ft. vicinity. Additionally, the Project vicinity does not support habitat appropriate for this species. Not
Fish Slough milk-vetch observed during 2019 and 2020 surveys
Boechera lincolnensis _ CRPR 2B.3 Mar—May Chenopod scrub and Mojavean desert scrub from 3,609 ft. to 8,875 ft. Unlikely to occur. This species has been reported east of the Owens River with the nearest location 20

miles away from the Project vicinity. Not observed during 2019 and 2020 surveys.
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marble rockmat

(carbonate or granitic, rocky) from 3,330 ft. to 7,546 ft.

State
Scientific/ Common Federal Status and Blooming . -
Name Status CRPR Period/ Eertile Habitat Likelihood for Occurrence/Occurrence Notes
Rank
Botrvchium ascendens Grassvy fields. meadows and seeps. coniferous woods near sorinas and Unlikely to occur. This species was last recorded in 1920, outside the Project watershed’s eastern
y SCC CRPR 2B.3 Jul-Aug y ' Seeps, pring boundary, 1.9 miles east of Plant No. 5 and Intake No. 6, along Rambaud Creek. Not observed during
upswept moonwort creeks in lower montane coniferous forest from 3658 ft. to 10,712 ft.
2019 and 2020 surveys
Botrvchium minaanense Creekbanks in lower montane coniferous forest, upper montane Unlikely to occur. This species was last recorded in 1920, 6.6 miles south of the Project watershed’s
Y 9 SCC CRPR 2B.2 Jul-Sept coniferous forest, bogs and fens, meadows and seeps from 3904 ft. to  |southern boundary, 9 miles south of South Lake, along Kings River. Not observed during 2019 and
Mingan moonwort
10,810 ft. 2020 surveys.
Carex incurviformis _ B . . Unlikely to occur. The Project vicinity lies outside this species’ elevation range and the Project vicinity
Mt. Dana sedge CRPR 4.3 Jul-Aug Alpine boulder and rock field from 12,139 ft. to 13,320 ft. does not support habitat appropriate for this species. Not observed in during 2019 and 2020 surveys
Carlquistia muirii _ CRPR 1B.3 Jul-Au Chaparral (montane), lower montane coniferous forest, and upper Unlikely to occur. This species has been reported 12.5 miles south of South Lake (Hillside Dam). Not
Muir’s tarplant ' 9 montane coniferous forest from 2,477 ft. to 8,202 ft. observed during 2019 and 2020 surveys
Crepis runcinate Moist. alkaline valley bottoms in Moiavean desert scrub and pinvon and Unlikely to occur. This species was last recorded 4.6 miles east of the Project watershed'’s eastern
~Tep - CRPR 2B.2 May-Jun A y J piny boundary, 10 miles east of Plant No. 2 and Intake No. 3, near Rawson Creek. Not observed during
fiddleleaf hawksbeard juniper woodland from 1246 ft. to 10,200 ft.
2019 and 2020 surveys
Dedeckera eurekensis SR' CRPR Unlikely to occur. This species has been reported east of the Owens River with the exception of one
SCC i May—Aug Mojavean desert scrub (carbonate) from 3,986 ft. to 7,218 ft. location west of the Owens River, 6.3 miles north of the Birch Creek Diversion. Not observed during
July gold 1B.3
2019 and 2020 surveys.
Delphinium inopinum _ CRPR 4.3 Mav—Jul Upper montane coniferous forest (rocky, metamorphic) from 6,201 ft. to  |[Unlikely to occur. The closest reported occurrence of this species is 23 miles southwest of the Project
unexpected larkspur ' Y 9,186 ft. \vicinity. Not observed during 2019 and 2020 surveys.
Unlikely to occur. Although this species has been recorded within the Project’s watershed boundary
Draba sierrae _ CRPR 1B.3 Jun—Au In coarse sandy and gravelly soil; granitic or carbonate substrate in (1.5 miles northeast of Green Creek Diversion Dam along Coyote Ridge) it is unlikely to occur because
Sierra draba ‘ 9 alpine boulder and rock fields from 11,482 ft. to 13,992 ft. the Project vicinity lies outside this species’ reported elevation range. Not observed during 2019 and
2020 surveys.
Unlikely to occur. The nearest reported occurrence of this species is from Fish Slough in 1983, 6.4
Elymus salina _ . . A miles north of the Survey Area. However, this species has been primarily reported southeast of the
Salina Pass wild-rye CRPR28B.3 May—Jun Pinyon and juniper woodland (rocky) from 4,429 ft. to 7,005 ft. Owens River with the nearest occurrence located 106 miles away from the Project area. Not observed
during 2019 and 2020 surveys.
Unlikely to occur. This species was last recorded in 1964, 5.2 miles east of the Project watershed’s
Fimbristvlis thermalis eastern boundary, 10 miles east of Bishop Creek South Fork Diversion Dam, at Keough Hot Springs.
hot s rir?l s fimbristvlis - CRPR 2B.2 Jun-Sept Near hot springs in meadows and seeps from 378 ft. to 5200 ft. 5.2 miles east of Project watershed eastern boundary, and last observed in 1964. Additionally, the
pring y Project does not support habitat appropriate for this species. Not observed during 2019 and 2020
surveys.

Lupinus maanificus var Unlikely occur. This species was last recorded in 1942; the nearest reported occurrence is 1 mile west
heg erius 9 ' BLMS CRPR 1B.3 Aor—Jun Sandy substrates in Great Basin scrub and upper montane coniferous  |of the Project watershed’s western boundary, 1.6 miles northwest of Plant No. 3 and Intake No. 4, and
b , ' P forest from 5,298 ft. to 7,103 ft. 2 miles west of Plant No. 4 and Intake No. 5, near McGee Meadow. Not observed during 2019 and

McGee Meadows lupine

2020 surveys.
Oryctes nevadensis : Unlikely to occur. This species has been reported near the Owens River with the nearest occurrence
Nevada oryctes a CRPR28B.1 Apr=Jun Chenopod scrub and Mojavean desert scrub from 3,609 ft. to 8,317 ft. located 25 miles southeast of the Project vicinity. Not observed during 2019 and 2020 surveys.
Petrophytqm caespitosum lower montane coniferous forest and upper montane coniferous forest  [Unlikely to occur. This species has been reported 13.8 miles south of South Lake (Hillside Dam). Not
Ssp. acuminatum - CRPR 1B.3 Aug-Sept

observed during 2019 and 2020 surveys.
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Morefield's cinquefoil

rock fields from 10,712 ft. to 13,123 ft.

State
Scientific/ Common Federal Status and Blooming . -
Name Status CRPR Period/ Eertile Habitat Likelihood for Occurrence/Occurrence Notes
Rank
Unlikely to occur. Although this species has been recorded within the Project watershed boundary (1.8
Poa lettermanii Sandv or rocky sites in aloine boulder and rock fields from 11.040 ft. to miles northeast of Green Creek Diversion Dam and located at the head of West Fork Coyote Creek), it
Letterman's blue arass - CRPR 2B.3 Jul-Aug 14 00y9 ft y P ' ’ is unlikely to occur because the Project is outside the species’ reported elevation range, and the Project
9 ' ' area does not support habitat appropriate for this species. Not observed during 2019 and 2020
surveys.
Pohlia tundrae Moss arowing on aravelly. damp soil in alpine boulder and rock fields Unlikely to occur. Although this species has been recorded within the Project watershed boundary (2
- CRPR 2B.3 N.A. 9 gong Y, P P miles southeast of South Lake Dam along Long Lake), the Project area does not support habitat
tundra thread moss from 8858 ft. to 9842 ft. ! . ; ) )
appropriate for this species. Not observed in during 2019 and 2020 surveys.
Unlikely to occur. Although this species has been recorded within the Project watershed boundary (1.3
Potentilla morefieldii sce CRPR 1B.3 Jul-Aug Low areas in alpine calcareous (or granite) rocks in alpine boulder and  |miles northeast of Green Creek Diversion Dam along Coyote Ridge) the Project area lies outside the

species reported elevation range and does not support habitat appropriate for this species. Not
observed during 2019 and 2020 surveys.

LEGEND:
ft. feet
N.A. not applicable

Federal Status State Status

FT Threatened SE Endangered
SCC U.S. Forest Service Species of Conservation Concern
SR State Listed Rare Species
BLMS Bureau of Land Management Sensitive

CRPR

1A Presumed extirpated in California and either rare or extinct elsewhere;

2A Presumed extirpated in California, but common elsewhere;

1B Plants Rare, Threatened, or Endangered in California and elsewhere

2B Plants Rare, Threatened, or Endangered in California but more common elsewhere

3 Plants about which we need more information — A Review List

4 Plants of limited distribution — A Watch List

CRPR Threat Code Extensions

A Seriously threatened in California (over 80% of occurrences threatened; high degree and immediacy of threat)
2 Fairly threatened in California (20—80% of occurrences threatened; moderate degree and immediacy of threat)
3 Not very threatened in California (<20% of occurrences threatened; low degree and immediacy of threat or no current threats known)
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Table 9.8-3. Special Status Plant Species Occurrence and Frequency in 2019

Species
(Number of Individuals Observed)
Project Facilities . Small-

Few Stiff flowered Marsh Frog’'s-bit Inyo
flowered : Arrow- .

; Lomatium| grass-of- Buttercup* [Beardtongue
Eriastrum grass

Parnassus

South Lake (Hillside) Dam
Sabrina Lake Dam
McGee Creek Diversion 300
Birch Creek Diversion 10 5
Green Creek Diversion
Bishop Creek South Fork

Diversion Dam 150 !

Bishop Creek Intake No. 2 10 50

Dam

Bishop Creek Plant No. 2

and Intake No.3 100 100

Bishop Creek Plant No. 3

and Intake No.4 1,000 2 <10
Bishop Creek Plant No. 4 100

and Intake No.5

Bishop Creek Plant No. 5 1,000

and Intake No.6
Bishop Creek Plant No. 6 1,000

Incidental Observations

Bishop Creek between infrequent,
less than
Plant No. 4 and 5 o
1% cover
infrequent,
McGee Creek below 9
. ) less than 1%
diversion dam
cover

Source: Psomas, 2022

*Frog’s-bit buttercup was not positively identified as having special status at the time of field collection. Field
survey results include partial data.
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Table 9.8-4. Sensitive Plant Communities in the Project Area

Community Name and Map Label Area Zg::ls MZS;C:dmA?La
Wet Meadows (HJ) 14.68 0.44%
Riparian Mixed Hardwood (NR) 29.48 0.87%
Willow (QO) 8.24 0.24%
Quaking Aspen (QQ) 484.69 14.36%
Willow (WL) 24.35 0.72%

Source: SCE, 2019

9.8.5. SPECIAL STATUS WILDLIFE SPECIES

One special status species, the northern goshawk (Accipiter gentilis), was reported as
occurring within the study area, and another five sensitive wildlife species were
determined to have the potential to occur within the study area (Table 9.8-5). Northern
goshawks were observed within the Birch Creek diversion survey area within quaking
aspen and eastside pine habitat. Audio and visual observations were made of adult and
juvenile goshawks. Additionally, three inactive nests were found with the aspen woodland.
Active nesting success was confirmed at the one known northern goshawk Protected
Activity Center (PAC) within the Bishop Creek Project area. In 2019, the Buttermilk PAC
was confirmed active.

In 2019, the northern goshawk protocol survey could not be conducted due to the timing
of approvals; however, biologists did observe goshawks on Birch Creek, and confirmed
that they are in the Bishop Creek Project area and are breeding there. Goshawk surveys
must be conducted very early in the season. Nonetheless, observing goshawks in the
Bishop Creek Project area satisfies the intent of the survey.

The USFWS IPaC (USFWS, 2021) provided a list of bird SCC, as listed in Table 9.8-6.
That table also summarizes pertinent information for each bird SCC, including status,
preferred habitat, likelihood of occurrence, if applicable, and if it was observed during field
surveys. Fourteen bird species designated as SCC by the USFWS are expected to occur
within the study area, and another four SCC bird species are not expected to occur for
breeding but may occur as a migrant within the study area. Of the listed SCC bird species,
five were observed in 2019 (FTR, Volume IlI).
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Table 9.8-5. Special Status Wildlife Species Occurrence

Note: Species observed during 2019 general wildlife survey indicated in bold.

Scientific/ Common Name Federal Status State Status Habitat Likelihood for Occurrence/Occurrence Notes 2019/ 2020 Survey
KNOWN TO OCCUR IN THE PROJECT VICINITY
Accipiter gentilis BLM_S CDF_S, CDFW_SSC |Usually nests on north slopes, near water. Red fir, lodgepole pine, Known to occur. This species has been recorded 0.18 miles north of |Observed
USES Jeffrey pine, and aspens are typical nest trees within north coast Birch-McGee Diversion, near Birch Creek; and 0.75 miles south of
northern goshawk sC coniferous forest, subalpine coniferous forest, and upper montane South Lake Dam on the east side of South Lake.
- coniferous forest habitats from 915 ft. to 9900 ft.
MAY POTENTIALLY OCCUR IN THE PROJECT VICINITY
Corynorhinus townsendii USFS CDFW_SsC Roosts in the open, hanging from walls and ceilings throughout May potentially occur. This species has been recorded at Yaney Not observed
Townsend's big-eared bat sSSC California in a wide variety of habitats, including chaparral, chenopod Mine, approximately 1.1. miles east of the Project watershed’s
ELM S scrub, Great Basin grassland, Great Basin scrub, upper and lower eastern boundary, 1.6 miles northeast of Plant No. 5 and Intake No.
- montane coniferous forest, meadow and seep riparian forest/woodland, |6.
and valley and foothill grassland. Most common in mesic sites. Roosting
sites limiting. Extremely sensitive to human disturbance. Found in
elevations from 4000 ft. to 10,800 ft.
Euderma maculatum BLM_S CDFW_SSC Feeds over water and along washes; almost entirely on moths. Needs |[May potentially occur. This species has been recorded 1.5 miles Not observed
spotted bat rock crevices in cliffs or caves for roosting within wide variety of habitats |northeast of Plant No. 6, located in a residential area between
from arid deserts and grasslands through mixed conifer forests from Highway 395 and Highway 168, northeast of the Project watershed
elevations mostly 900 ft. to 2700 ft. but up to 9700 ft. northeastern-most boundary.
Lepus townsendii - CDFW_SsC Open areas with scattered shrubs and exposed flat-topped hills with May potentially occur. This species has been recorded north of Not observed
western white-tailed jackrabbit open stands of trees, brush and herbaceous understory within Bishop, northeast of the Project watershed’s northeastern-most
sagebrush, subalpine conifer, juniper, alpine dwarf shrub and perennial |boundary, 4.5 miles northeast of Plant No. 6 along North Fork
grassland habitats, in elevations from 120 ft. to 12,000ft. Bishop Creek near Highway 6.
Lithobates pipiens - CDFW_SSsC Highly aquatic species. Shoreline cover, submerged, and emergent May potentially occur. This species has been recorded northwest of |[Not observed
northern leopard frog aquatic vegetation are important habitat characteristics within the Project watershed’s northernmost boundary, 1.7 miles northwest
freshwater marsh, Great Basin flowing waters, Great Basin standing of Plant No. 6, 0.4 mile east of Birch Creek, 4 miles west of Bishop. Species analyzed in
waters, marsh and swamp, wetland habitats, from sea level to 7000 ft. Aquatic Resource
Section
Martes caurina sierrae USFS - Needs variety of different-aged stands, particularly old-growth conifers |May potentially occur. This species has been recorded 2.7 miles Not observed
Sierra marten sSSC and snags which provide cavities for dens/nests, within mixed southwest of Lake Sabrina Dam, along Middle Fork Bishop Creek
B evergreen forests with more than 40% crown closure along Sierra just south of Dingleberry Lake.
Nevada and Cascade mountains, from elevation 8000 ft. to 10,300 ft.

Source: CDFW, 2018b; Psomas, 2020c

Legend:

USFWS_S: USFWS Sensitive

BLM_S: BLM Sensitive

USFS_SCC: USFS Species of Conservation Concern
CDFW_SCC: CDFW Species of Special Concern
CDFW_WL: CDFW Watch List
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Table 9.8-6. USFWS Bird Species of Conservation Concern

Note: Species observed in 2019 general wildlife survey indicated in bold.

Species

Breeding Season

Habitat

Potential to Occur (eBird Report)

Black Rosy-finch
Leucosticte atrata

Jun 15 to Aug 31

Above timberline throughout its range, wherever proper cliffs and rockslides provide nest sites with protection from falling rocks and
hail, and where there are adequate feeding grounds on tundra, fellfields, rock slides, snowfields and glaciers within commuting
distance. May occur in enclaves of alpine habitat on northeast faces of mountains whose summits are below timberline, but where
cliffs, shade, and snow produce alpine climate.

Observed at Aspendell; suitable habitat.

Brewer's Sparrow
Spizella breweri

May 15 to Aug 10

Breeds in shrublands; most closely associated with landscapes dominated by big sagebrush (Artemisia tridentata).
Overwinters in sagebrush shrublands and brushy desert habitat, including desert scrub dominated by various saltbush
species (Atriplex spp.) and creosote (Larrea tridentata).

Observed at Aspendell, Intake No. 2, Lake
Sabrina, South Lake, and North Lake;
suitable habitat

Cassin's Finch
Carpodacus cassinii

May 15 to Jul 15

Generally open coniferous forests of interior western mountains over a broad elevational range. Often found in mature
forests of lodgepole pine (Pinus contorta) and ponderosa pine (P. ponderosa)

Observed at Intake No. 4, Aspendell, Intake
No. 2, Lake Sabrina, South Lake, and North
Lake; suitable habitat

Green-tailed Towhee Pipilo
chlorurus

May 1 to Aug 10

Habitat varies with elevation. Dry shrubby hillsides (shrub-steppe) and post-disturbance shrubby second growth are most
commonly used. Vegetation may be characterized as low brush cover, often interspersed with trees; avoids typical forest.

Observed at Aspendell, Intake No. 2, Lake
Sabrina, South Lake, and North Lake;
suitable habitat

Lesser yellowlegs
Tringa flavipes

Breeds elsewhere

Common breeder in boreal forest (generally open forest) and forest/tundra transition habitats; less abundant in adjacent subarctic
tundra. Also nests in man-made habitats such as seismic and gas line right-of-ways, road allowances, and mine clearings. Typical
foraging areas are located along the shores of large, shallow, freshwater lakes and sloughs (interior breeders) or in brackish portions
of salt marshes (coastal breeders).

Not expected to occur for breeding; no
potentially suitable breeding habitat; may
occur as a migrant

Lewis’s Woodpecker
Melanerpes lewis

Apr 20 to Sep 30

Important aspects of breeding habitat include an open canopy, a brushy understory offering ground cover, dead or downed woody
material, available perches, and abundant insects. Three principal habitats are open ponderosa pine forest, open riparian woodland
dominated by cottonwood, and logged or burned pine (Pinus spp.) forest; also found in oak (Quercus spp.) woodland, nut and fruit
orchards, pifion pine—juniper (Pinus cembroides — Juniperus spp.) woodland, a variety of pine and fir (Abies spp.) forests, and
agricultural areas including farm- and ranchland. Often classified as a specialist in burned pine forest habitat.

Observed at Aspendell; suitable habitat.

Long-billed curlew
Numenius americanus

Apr 1 to Jul 31

Nests primarily in short-grass or mixed-prairie habitat with flat to rolling topography. Wide range of habitats used during migration,
including dry short-grass prairie, wetlands associated with alkali lakes, playa lakes, wet coastal pasture, tidal mudflats, salt marsh,
alfalfa fields, barley fields, fallow agriculture fields, and harvested rice fields. Overwinters in tidal estuaries, wet pasture habitats, and
sandy beaches.

Not expected to occur for breeding; no
potentially suitable breeding habitat; may
occur as a migrant

Marbled Godwit
Limosa fedoa

Breeds elsewhere

In northern prairies of Canada and United States, breeds in short, sparsely to moderately vegetated landscapes that include native
grassland and wetland complexes with a variety of wetland classes (ephemeral to semi-permanent). Away from breeding areas, most
migrants found in flocks at coastal estuaries, mudflats, salt marshes, lagoons, and sandy beaches. Habitats used by birds in winter like
those of coastal migrants: coastal mudflats adjoining savannas or meadows, estuaries, sandy beaches, and sandflats; sometimes
roosting at salt ponds.

Not expected to occur for breeding; no
potentially suitable breeding habitat; may
occur as a migrant

Olive-sided Flycatcher Contopus
cooperi

May 20 to Aug 31

Primarily montane and northern coniferous forests. May occur at any elevation from sea level to timberline, but usually at mid- to high-
elevation forest (3018 ft. to 6988ft.). Within the coniferous forest biome, most often associated with forest openings, forest edges near
natural openings (e.g., meadows, canyons, rivers) or human-made openings (e.g., harvest units), or open to semi-open forest stands.
Frequently occurs along wooded shores of streams, lakes, rivers, beaver (Castor canadensis) ponds, bogs, and muskegs, where
natural edge habitat occurs and standing dead trees often are present.

Observed at Aspendell, Intake No. 2, Lake
Sabrina, South Lake, and North Lake; suitable
habitat

Pinyon Jay
Gymnorhinus cyanocephalus

Feb 15 to Jul 15

Pifion-juniper woodland is used most extensively but flocks also breed in sagebrush (Artemisia spp.), scrub oak (Quercus spp.) and
chaparral communities. In parts of its range (central Arizona, southern California), inhabits ponderosa and Jeffrey pine (Pinus jeffreyi)
forests.

Observed at Intake No. 4, Aspendell, and
Intake No. 2; suitable habitat
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Species

Breeding Season

Habitat

Potential to Occur (eBird Report)

Rufous Hummingbird
Selasphorus rufus

Breeds elsewhere

Breeds in dense mature and second growth coniferous forests, deciduous woods, riparian thickets, swamps and meadows,
farmland, pasture edges, orchards and city yards, parks and gardens; in the Pacific Northwest United States and Canada.
Migrants utilize montane meadows; alpine meadows in the Sierras as high as 11,500 ft. Overwinter in Mexico.

Observed at Aspendell, Intake No. 2, Lake
Sabrina, South Lake, and North Lake;
suitable habitat

Sage Thrasher
Oreoscoptes montanus

Apr 15 to Aug 10

Shrub-steppe dominated by big sagebrush (Artemisia tridentata). Considered a sagebrush obligate but noted in black greasewood
(Sarcobatus vermiculatus) habitat in Utah and Nevada and bitterbrush (Purshia tridentata) habitat in Washington. Migrants utilize
sagebrush plains, arid shrub, grassland with scattered bushes, and open pifion-juniper woodland, primarily in arid or semiarid
situations; rarely around towns. Overwinter in arid to semiarid, open and semi-open country with scrub, scattered bushes, and
sagebrush.

Observed 0.85 miles northeast of Plant No. 3;
suitable habitat

Sagebrush Sparrow
Artemisiospiza nevadensis

Mar 15 to Jul 31

Prefers semi-open habitats with evenly spaced shrubs 3 ft. to 6 ft. high. Vertical structure, habitat patchiness, and vegetation density
may be more important in habitat selection than specific shrub species, but this sparrow is closely associated with big sagebrush
throughout most of its range. Observed in creosote bush, low desert scrub, and coastal sagebrush scrub during migration. In northern
portions of its range, favors big sagebrush. Farther south, fairly common to uncommon during winter in desert washes, big sagebrush,
creosote bush, sparse cactus scrub, arid grasslands, and arboreal yucca (Yucca spp.) mixed with greasewood

Observed at Intake No. 4, and Intake No. 2;
suitable habita

Virginia warbler
Vermivora virginiae

May 1 to Jul 31

Over most of its range, typically found breeding in pifion-juniper and oak woodlands. May occur in high-altitude life zones dominated by
large conifers but tends to select patches of shrubby vegetation for breeding; never occurs in coniferous forests where there is not a
deciduous mix. Strong association for breeding in steep draws, drainages, or slopes with oak or other shrubby vegetation.

Observed at Aspendell and South Lake;
suitable habita

White-headed woodpecker
Picoides albolarvatus

May 1 to Aug 15

Requires montane coniferous forests dominated by pines (Pinus ssp.), with tree species composition varying geographically. Within
the Sierra Nevada, occupies mixed coniferous forest of ponderosa and sugar pines, white fir, red fir (Abies magnifica), Douglas-fir, and
black oak (Quercus kelloggii); occurs more locally on drier east-slope forests dominated by Jeffrey pine (P. jeffreyi) and in high-
elevation lodgepole pine and western white pine (P. monticola) forests, and is generally absent from digger pine (P. sabiniana)-
dominated habitats at lower elevations on western flank of the Sierra Nevada.

Observed at Aspendell, Intake No. 2, Lake
Sabrina, and South Lake; suitable habitat

Willet
Tringa semipalmata

Apr 20 to Aug 5

On the prairies, uses short, sparse cover in wetlands and grasslands. Breeds on semiarid plains near bodies of water (eastern
Oregon), in grasslands associated with shallow wetlands (s. Alberta), in native grasslands and to a lesser extent cropland (N. Dakota),
in uplands near brackish or saline wetlands, and less frequently on alkali flats (Utah) and lakes in forested mountain areas. During
nonbreeding season, found in diverse California coastal types: mudflat, marsh, sandy beach, and rocky coast.

Not expected to occur for breeding; no
potentially suitable breeding habitat; may
occur as a migran

Williamson's Sapsucker
Sphyrapicus thyroideus

May 1 to Jul 31

Throughout range, breeds in middle to high elevation conifer and mixed conifer-deciduous forests. Common in montane
western larch, Douglas fir (Pseudotsuga menziesii), ponderosa pine, and pine-fir forests.

Observed at Aspendell, Lake Sabrina,
South Lake, and North Lake; suitable
habitat

Willow Flycatcher Empidonax
traillii

May 20 to Aug 31

In general, prefers moist, shrubby areas, often with standing or running water; e.g., in California, restricted to thickets of willows,
whether along streams in broad valleys, in canyon bottoms, around mountain-side seepages, or at the margins of ponds and lakes in
the West, generally occurs in beaver meadows, along borders of clearings, in brushy lowlands, in mountain parks, or along
watercourses to 7500 ft.

Observed at Aspendell, Lake Sabrina, South
Lake, and North Lake; suitable habitat

Source: USFWS 2022, eBird 2019, Psomas 2020c
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A Brewer’s sparrow (Spizella breweri), a USFWS Bird SCC, was observed at the Bishop
Creek South Fork Diversion Dam and Intake No.2 Dam survey areas flying through
guaking aspen habitat in both areas.

A rufous hummingbird (Selasphorus rufus), a USFWS Bird SCC, was observed at the
South Lake and Green Creek diversion survey areas, flying through lodgepole pine and
subalpine conifer habitat respectively.

A green-tailed towhee, a USFWS Bird SCC, was observed at the Sabrina Lake Dam,
McGee Creek Diversion, Birch Creek Diversion, Green Creek Diversion, Bishop Creek
South Fork Diversion Dam, and Intake No.2 Dam survey areas. Green-tailed towhees
were observed in the following habitats: quaking aspen, curlleaf mountain mahogany, and
subalpine conifer.

A Cassin’s finch (Haemorhous cassinii), a USFWS Bird SCC, was observed at the South
Lake and Lake Sabrina survey areas, flying through lodgepole pine and quaking aspen
habitat.

A Williamson’s sapsucker (Sphyrapicus thyroideus), a USFWS Bird SCC, was observed
at the Lake Sabrina and Birch Creek Diversion survey areas, flying through quaking
aspen and Eastside pine habitat respectively.

9.8.5.1. Bats

On June 10, 2019, a bat habitat assessment was conducted to determine potential for
significant bat roosts at Bishop Creek Project facilities along Bishop Creek (Psomas,
2020Db). Significant roosts consist of potential maternity roosts or winter hibernacula. A
survey for wintering bats was performed on January 27, 2020. The purpose of the winter
bat survey was to determine if Bishop Creek Project facilities, especially powerhouses
and associated outbuildings are used by bats as winter hibernacula. In June 2020 an
acoustic survey was performed at facilities found to have evidence of roosting bats to
determine which species are utilizing the facilities.

SUMMER ROOSTING

The powerhouses were determined to be the most suitable for bat day roosting. Evidence
of day roosting bats were observed in Plant Nos. 2, 3, 5, and 6 in 2019. In June 2020
ultrasonic acoustic surveys were conducted at these facilities to determine which species
are utilizing the facilities. Appurtenant structures, such as sheds and warehouses, were
also inspected; however, no evidence of day-roosting was observed, and the other
structures did not provide environmental conditions equivalent to the power plants (e.g.,
accessibility, thermal insulation, heat sources).

The flushing events that occur intermittently in the tailraces are likely to deter any roosting.
Regardless, the tailraces at Plants No. 6, No. 5, and No. 2 are substantially taller and
wider than the others and have some limited potential to support bat roosting. The
underground extent of those tailraces is not accessible for a daytime visual survey.
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Potential maternity roosts occur at Plants No. 5 and No. 6. To support maternity roosts,
a facility should include a heat source and insulation. No maternity roosting is anticipated
at Bishop Creek Project facilities without powerhouses, including the facilities on Birch
Creek and McGee Creek.

Ten bat species were acoustically recorded at the Bishop Creek Project facilities:
California myotis (Myotis californicus), western small-footed myotis (Myotis ciliolabrum),
little brown myotis (Myotis lucifugus), long-legged myotis (Myotis volans), Yuma myotis
(Myotis yumanensis), hoary bat (Aeorestes cinereus), big brown bat (Eptesicus fuscus),
silver-haired bat (Lasionycteris noctivagans), canyon bat (Parastrellus hesperus), and
Mexican free-tailed bat (Tadarida brasiliensis). Table 9.8-7 details which species were
recorded at each Bishop Creek Project facility.

Table 9.8-7. Results of the June 2020 Acoustic Bat Survey

Project Facility Species Recorded*
= n T o] - 1
®© S35 | S ? = = o @ @ S
=l £ 3 % o 2 c = e E ®©
cs v g o= o > < S T . c c 2
oo c 50 S S > 3 < © o S O
= [l o] P v > © ] hd L O = o9
< £ 30 = € @€ = o o @ c % ®
O 2o | E S S < o = s (Ol
=2 | ~ - > 3 * =
Plant No. 6 O X — — X X X X X X
Plant No. 5 — — — — X — (@) — — X
Plant No. 3 X X — X X — X X X —
Plant No. 2 — X X X X X X X X X
* Bat species confidently identified as being recorded during the surveys are marked by “X”". Species that could not be confidently
identified but may have been recorded (i.e., poor-quality recordings or no diagnostic features recorded) are marked by “O”.
Species that were not recorded at a survey location are marked by “—".

Source: Psomas, 2020b

No special status bat species were recorded during the acoustic surveys. Although
previously recorded in the greater vicinity (Pierson and Rainey, 1998; Anderson, 2018),
calls associated with spotted bat or Townsend'’s big-eared bat (Corynorhinus townsendii)
were not recorded during this survey. Spotted bat calls are distinctive because of their
lower frequency and no calls resembling them were recorded. Townsend'’s big-eared bat
is much more difficult to detect acoustically given the low intensity of the calls they are
known to emit. Regardless, no calls likely emitted from a Townsend’s big-eared bat were
recorded. This survey adds nine bat species known from Bishop Canyon to the 2018 INF
NaBat Stationary Detector Sites Report (Long and Weller, 2018), which recorded little
brown myotis and long-eared myotis (Myotis evotis) in Bishop Canyon near Aspendell.

WINTER ROOSTING

A survey for wintering bats and potential winter roosting sites at Bishop Creek Project
facilities was conducted on January 27, 2020. The purpose of the winter bat survey was
to determine if Bishop Creek Project facilities, especially power plants and associated
outbuildings are used by bats as winter hibernacula. No sign of winter roosting was
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observed in any power plant or associated structure. Evidence, such as guano, was found
in Plant No. 2, No. 5, and the transformer building. The guano was not fresh and was
likely from summer or late fall use. Another possibility is occasional use during periods
when bats are active during winter (i.e., warm temperatures when bats might become
active for short periods (Psomas, 2020b).

Plants No. 4 and No. 6 were not considered to have potential winter activity, at least as
hibernacula, because of the lack of any secluded and cold roosting locations. Plant No.
3, while containing no current evidence of bat use, did have a few locations that might
serve as at least temporary roosts for torpid bats (i.e., upper ceiling/rafter corners).

AMPHIBIANS

In September 2019, diurnal and nocturnal surveys were conducted to determine the
presence or absence of special status amphibian species, including the federally-
threatened Yosemite toad, federally-endangered SNYLF, and the northern leopard frog
a California SSC, in potentially suitable aquatic and adjacent upland habitat in survey
areas along Bishop Creek near Bishop Creek Project facilities (Psomas, 2019).

No Yosemite toad, northern leopard frog, or SNYLF were observed during the surveys,
nor were any other amphibian species detected. Overnight temperatures during the
surveys were mild with the lowest temperature recorded at 37 F. The timing of amphibian
surveys may have coincided with the onset of overwintering of some amphibians.

Although suitable terrestrial habitat for the Yosemite toad, northern leopard frog, or
SNYLF was present throughout the Bishop Creek Project area, suitable breeding habitat
was limited to outside of the Project’s operations area. Despite the presence of suitable
habitat for the three special status amphibian species, they are not expected to occur
within the surveyed areas or within the Bishop Creek Project’s operations area due to an
abundance of predatory fish species, such as trout, throughout Bishop Creek (Knapp
1996; Knapp and Matthews, 2000). Additionally, Northern leopard frog was last recorded
in Birch Creek area in 1960 in the vicinity of the Rocking K Ranch (CDFW, 2018b). All
other reported localities occur down in the Owens Valley. Yosemite toad has never been
recorded within the Bishop Creek Watershed (CDFW, 2018c; 2020)

The USFWS has indicated that populations of these species are extant only in high
elevation lakes in the Sierra Nevada Mountains (USFWS, 2016c¢), and surveys conducted
by the CDFW (2018c) for these special status amphibians did not include Bishop Creek.
CDFW'’s monitoring of populations of these special status amphibians suggest that all
known extant populations occur above the Bishop Creek Project area in the high
elevation’s lakes above the Wonder Lakes chain.

9.8.6. AT-RISK SPECIES

Table 9.8-8 presents the list of the USFS’s at-risk species for the INF. The table provides
the status, habitat and range, and other information provided by the USFS.
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Table 9.8-8. USFES At-Risk Species

Species

Status

’Habitat, Range & Conservation Info

1Species
Considered

2Determination

Note & 3Plan Components

Ovis canadensis sierrae
Sierra Nevada bighorn sheep

Endangered

Alpine and subalpine zones, with open slopes where the land is rocky, sparsely
vegetated and characterized by steep slopes and canyons (USFS 2001). 4,000
to 12,000 feet (Sierra Mtn)

NE

This species or its critical habitat range does not overlap with
the Project area.

Rana sierra
Sierra Nevada yellow-legged frog

Endangered

Ranges throughout the northern Sierra Nevada mountains in high elevation,
deep lakes (Sierra Mtn between north end of Mt Whitney RD (Mattlock Lakes) to
north end of Mono Lake RD.

NE

This species or its critical habitat range does not overlap with
the Project area.

Rana muscosa
Mountain yellow-legged frog,
northern DPS

Endangered

High elevation lakes and wet meadow systems. On the INF this species only
occurs on the Mt. Whitney RD (Mulkey and Bullfrog Meadows).

NE

This species or its critical habitat range does not overlap with
the Project area.

Anaxyrus canorus
Yosemite toad

Threatened

Sierra Nevada endemic species occurring in wet montane meadows in
elevations ranging from 6,435 to 11,385 feet from the Blue Lakes region north of
Ebbetts Pass in Alpine County south to Kaiser Pass in the Evolution
Lake/Darwin Canyon region of Fresno County (USDA Forest Service 2001).

NE

This species or its critical habitat range does not overlap with
the Project area.

Cyprinodon radiosus
Owens pupfish

Endangered
not likely to occur on
the INF

Inyo NF has no occupied habitat (Fish Slough-BLM, Mule Springs-BLM, Well
368-BLM, Warm Springs-DWP). For more information
http://ecos.fws.gov/docs/five_year review/doc2395.pdf

INF (2017FPR_BA) and the USFWS agreed that the following species were not
likely to occur on the INF nor be impacted by Forest Service actions: North
American wolverine, California condor, Least Bell's vireo, Yellow-billed cuckoo,
western United States DPS, Western snowy plover, Pacific Coast DPS, Delta
smelt, Little Kern golden trout, Steelhead, northern California DPS, Owens
pupfish.

NE

This species or its critical habitat range does not overlap with
the Project area.

Gila bicolor snyderi

Endangered

Owens tui chub only occurrence is within a portion of Little Hot Creek and
Sotcher Lake (Mammoth RD). They are not native to Sotcher Lake, or the
watershed; however, they were incidentally re-located to Sotcher Lake by way
of trout stocking activities from the Hot Creek Hatchery, where they co-exist with
the hatchery. They are scattered throughout the lake and verified that this
species can survive and reproduce in waters and habitat outside the warmer
native locations.

Fisheries biologist will determine suitable design criteria to ensure listed species
habitat is improved or enhanced and determine the level of consultation under
the ESA.

Stocked lakes below:

* Sotcher Lake: Threatened OWTC

« INF portion of Little Hot Creek Lake: Threatened OWTC

NE

This species or its critical habitat range does not overlap with
the Project area.

Oncorhynchus clarkii henshawi
Lahontan cutthroat trout

Threatened

Out-of-basin population in INF. Occupies clear cold water mountain meadow
streams. In the INF, the one out-of-basin population occurs within O’Harrel
Creek. Genetically not from Walker River determined from Carson River strand
which are less concern (Mono Lake RD). O'Harrel Creek Watershed- no entry
until wildlife biologist is consulted. This encompasses the ridge top above the
head waters/spring sources downstream to the FS boundary. This includes the
area within fenced LCT protected area where O’Harrel Creek flows out of the
canyon into any foothills treatment units.

Fisheries biologist will determine suitable design criteria to ensure listed species
habitat is improved or enhanced and determine the level of consultation under
the ESA.

Stocked lakes b