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Attached is the final environmental impact statement (final EIS) for the Bucks
Creek Hydroelectric Project (FERC Project No. 619-164), located on Bucks, Grizzly, and
Milk Ranch Creeks in Plumas County, California, in the Sierra Nevada Mountains. The
project consists of Bucks Creek Powerhouse; Grizzly Powerhouse, and the Grizzly Tap
Transmission Line; water storage, diversion, and conveyance facilities associated with
the two powerhouses, including Bucks Lake, Lower Bucks Lake, Three Lakes, Grizzly
Forebay; and other associated facilities.

This final EIS documents the view of governmental agencies, non-governmental
organizations, affected Indian tribes, the public, the license applicant, and Federal Energy
Regulatory Commission (Commission) staff. It contains staff evaluations of the
applicants’ proposal and the alternatives for relicensing the Bucks Creek Hydroelectric
Project.

Before the Commission makes a licensing decision, it will take into account all
concerns relevant to the public interest. The final EIS will be part of the record from
which the Commission will make its decision. The final EIS was sent to the U.S.
Environmental Protection Agency and made available to the public on or about
January 28, 2020.

Copies of the final EIS are available for review in the Commission’s Public
Reference Branch, Room 2A, located at 888 First Street, N.E., Washington D.C. 20426.
The final EIS also may be viewed on the Internet at www.ferc.gov/docs-
filing/elibrary.asp. Please call (202) 502-8222 for assistance.
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COVER SHEET

Environmental Impact Statement for Hydropower License, Bucks

a. Title: Creek Hydroelectric Project— FERC Project No. 619-164
b. Subject: Final Environmental Impact Statement

c. Lead Federal Energy Regulatory Commission

Agency:

d. Abstract: The Bucks Creek Hydroelectric Project is located on Bucks, Grizzly,
and Milk Ranch Creeks, in the Sierra Nevada Mountains in Plumas
County, California. The 84.8-megawatt project consists of Bucks
Creek and Grizzly Powerhouses owned by Pacific Gas & Electric
Company and the City of Santa Clara, including a 4.2-mile-long, 115-
kilovolt Grizzly Tap Transmission Line; water storage, diversion and
conveyance facilities associated with the two powerhouses, including
Bucks Lake, Lower Bucks Lake, Three Lakes, and Grizzly Forebay;
and other associated facilities. The project affects approximately
1,539.5 acres in the Plumas National Forest administered by the U.S.
Department of Agriculture, Forest Service.

The staff’s recommendation is to relicense the project as proposed,
with certain modifications and additional measures recommended by
the agencies.

e. Contact: Alan Mitchnick
Evan Williams
Federal Energy Regulatory Commission
Office of Energy Projects
888 First Street, N.E.
Washington, D.C. 20426
(202) 502-6074 (AM); (202) 502-8462 (EW)

f. Transmittal: This final environmental impact statement to relicense the Bucks
Creek Hydroelectric Project is being made available to the public on
or about January 28, 2020, as required by the National Environmental
Policy Act of 19691 and the Commission’s Regulations Implementing
the National Environmental Policy Act (18 CFR, Part 380).

! National Environmental Policy Act of 1969, amended (Pub. L. 91-190, 42 U.S.C.
4321-4347, January 1, 1970, as amended by Pub. L. 94-52, July 3, 1975, Pub. L. 94-83,
August 9, 1975, and Pub. L. 97-258, 84(b), September 13, 1982).
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FOREWORD

The Federal Energy Regulatory Commission (Commission), pursuant to the
Federal Power Act (FPA)? and the U.S. Department of Energy Organization Act? is
authorized to issue licenses for up to 50 years for the construction and operation of non-
federal hydroelectric developments subject to its jurisdiction, on the necessary
conditions:

“That the project adopted...shall be such as in the judgment of the Commission
will be best adapted to a comprehensive plan for improving or developing a waterway or
waterways for the use or benefit of interstate or foreign commerce, for the improvement
and utilization of water-power development, for the adequate protection, mitigation, and
enhancement of fish and wildlife (including related spawning grounds and habitat), and
for other beneficial public uses, including irrigation, flood control, water supply, and
recreational and other purposes referred to in section 4(e)...”*

The Commission may require other conditions consistent with the FPA and as may
be found necessary to provide for the various public interests to be served by the project.®
Compliance with such conditions during the licensing period is required. The
Commission’s Rules of Practice and Procedure allow any person objecting to a licensee’s
compliance or noncompliance with such conditions to file a complaint noting the basis
for such objection for the Commission’s consideration.®

216 U.S.C. §791(a)-825r, as amended by the Electric Consumers Protection Act of
1986, Pub. L. 99-495 (1986), the Energy Policy Act of 1992, Pub. L. 102-486 (1992), and
the Energy Policy Act of 2005, Pub. L. 109-58 (2005).

3 Pub. L. 95-91, 91 Stat. 556 (1977).
416 U.S.C. § 803(a).

516 U.S.C. § 803(g).

618 C.F.R. §385.206 (2018).
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EXECUTIVE SUMMARY

Proposed Action

On December 12, 2016, Pacific Gas and Electric Company (PG&E) and the City
of Santa Clara (City) (licensees) filed an application for a new license with the Federal
Energy Regulatory Commission (Commission or FERC) to continue to operate and
maintain the Bucks Creek Hydroelectric Project (FERC No. 619). The licensees
supplemented the application on May 22, 2018.

The project has an existing capacity of 84.8 megawatts (MW) and includes two
developments located on Bucks, Grizzly, and Milk Ranch Creeks, which are tributaries to
the North Fork Feather River (NFFR) in Plumas County, California. The project
currently occupies 1,539.5 acres of federal land in the Plumas National Forest (PNF),
which is administered by the U.S. Department of Agriculture, Forest Service (Forest
Service). The project is located entirely within Plumas County, California in the Sierra
Nevada Mountains, approximately 17 miles southwest of the community of Quincy.

Project Description

Bucks Creek Development

The Bucks Creek Development includes Bucks Lake Dam and Reservoir, Three
Lakes Dam and Reservoir, Milk Ranch Conduit, Lower Bucks Lake Dam and Reservoir,
Bucks Creek Powerhouse, Grizzly Forebay Dam and Reservoir, and Grizzly Forebay
Tunnel.

Bucks Lake Dam is a rock-filled, concrete-faced structure with a height of 123 feet
and a length of 1,320 feet. The dam impounds Bucks Lake, an 1,827-acre reservoir that
extends approximately 5 miles upstream from the dam. From Bucks Lake, water is
released immediately downstream into a short reach of Bucks Creek before draining into
Lower Bucks Lake. The licensees operate three project recreation sites at Bucks Lake:
Haskins Valley Campground and Boat Launch, Indian Rock Day Use Area, and West
End Cove Day Use Area.

Three Lakes Dam is a rock-filled structure with a height of 30 feet and a length of
584 feet. The dam impounds the flow of Milk Ranch Creek, raising the level of Lower
Lake and Middle Lake, which combined with Upper Lake are collectively known as
Three Lakes Reservoir totaling 40 acres. Milk Ranch Conduit conveys flow from Three
Lakes Reservoir, Milk Ranch Creek, and eight small seasonally, spatially intermittent
tributary drainages (North Fork Grouse Hollow Creek, South Fork Grouse Hollow Creek,
Bear Trap Creek, Slide Ravine, Bear Ravine, and three unnamed drainages) to Lower
Bucks Lake. One project recreation facility, the Three Lakes Trailhead, is present at this
location.

Lower Bucks Lake Dam is a concrete arch dam with a height of 99 feet and a
length of 500 feet and impounds the 136-acre Lower Bucks Lake, which extends
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approximately 1.1 miles upstream of the dam. Water is conveyed from Lower Bucks
Lake to the Grizzly Powerhouse by the Grizzly Powerhouse Tunnel, both of which are
part of the Grizzly Development, described below. One project recreation facility, the
Lower Bucks Lake Campground and Day Use Area, is present at this location.

The Grizzly Forebay Dam is a concrete arch dam with a height of 98 feet and a
length of 520 feet and impounds the 38-acre Grizzly Forebay Reservoir, which extends
approximately 0.8 mile upstream of the dam. The licensees operate the Grizzly Forebay
Recreation Area (including a parking area, restroom, shoreline trail, and boat launch),
Grizzly Forebay Campground, and the Grizzly Forebay Gaging Station Trail. From
Grizzly Forebay, the flow is conveyed through the 9,575-foot-long, horseshoe-shaped
Grizzly Forebay Tunnel to Bucks Creek Powerhouse. The maximum flow capacity is
400 cubic feet per second (cfs).

The normal maximum gross head of Bucks Creek Powerhouse is 2,558 feet,
generating an average annual 223.6 gigawatt hours (GWh) with an average capacity
factor of 39.3 percent. There are no project transmission lines at the Bucks Creek
Powerhouse; it connects directly to the non-project substation adjacent to the Bucks
Creek Powerhouse and switchyard that is part of the interconnected transmission system.
Bucks Creek Powerhouse releases all flow to the NFFR 1 mile upstream of Rock Creek
Powerhouse, which is part of PG&E’s Rock Creek-Cresta Hydroelectric Project (FERC
Project No. 1962).

Grizzly Development

The Grizzly Development includes the Grizzly Powerhouse Tunnel and the
Grizzly Powerhouse, and is located between Lower Bucks Lake and the Grizzly
Forebay.’

The 12,320-foot-long Grizzly Powerhouse Tunnel conveys the flow from Lower
Bucks Lake to Grizzly Powerhouse. The capacity of the tunnel is 400 cfs. The normal
maximum gross head of Grizzly Powerhouse is 719 feet. The powerhouse has an average
annual energy production of 47.4 GWh, with an average capacity factor of 28.2 percent.
Grizzly Powerhouse discharges directly into the Grizzly Forebay.

A 4.2-mile-long, 115-kilovolt (kV) transmission line transmits power from Grizzly
Powerhouse to PG&E’s 115-kV Caribou-Palermo Transmission Line, part of the
interconnected system.

’ Prior to the construction of the Grizzly Development, water from Lower Bucks
Lake was conveyed into Grizzly Forebay via the now operationally abandoned Lower
Bucks Lake Tunnel located along Grizzly Creek. The Lower Bucks Lake Tunnel remains
a project facility under the current FERC license.
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Project Operation

The project is operated in a peaking mode and is controlled remotely from a
switching center located in PG&E’s Rock Creek Powerhouse. The project is operated to
optimize the use of water in coordination with the operation of PG&E’s other
hydropower projects in the NFFR watershed.®

The project reservoirs are operated consistent with a Memorandum of
Understanding (MOU) between the PNF and the licensees (PG&E, 1998), which
specifies minimum elevations for Lower Bucks Lake, Lower and Middle Lakes, Bucks
Lake, and Grizzly Forebay, and restricts the timing of drawdown of Bucks Lake.

The release valve at Three Lakes Dam is closed in the late spring to allow it to fill
throughout the summer. Beginning in late summer, the licensees typically release
between 4 and 12 cfs from Three Lakes Dam, depending on the water year, until the
Lower Lake is drawn down to minimum pool. There are no power generation facilities
associated with Three Lakes; instead, the stored water is diverted from Milk Ranch Creek
into Milk Ranch Conduit and conveyed to Lower Bucks Lake for generation at the
Grizzly and Bucks Creek Powerhouses. The conduit also collects water from seasonally
intermittent tributary streams within the Milk Ranch Creek and the Bucks Creek
watersheds.

The licensees provide minimum instream flows in Bucks Creek and Grizzly Creek
in accordance with a 2006 license amendment (FERC, 2006a). Since 2006, annual
channel maintenance spills at both Lower Bucks Lake Dam and Grizzly Forebay Dam are
required in Wet and Above Normal water years® in accordance with License Article 13
(FERC, 2006b).

Proposed Facility Modifications
The licensees propose the following modifications to existing facilities:

e Install a Howell-Bunger valve at the end of the existing low-level outlet of
Bucks Lake Dam to release the minimum instream flows into Bucks Creek.

8 These projects are, from upstream to downstream, the Upper North Fork Feather
River Project (FERC Project No. 2105), the Rock Creek-Cresta Project (FERC Project
No. 1962), and the Poe Project (FERC Project No. 2107). Bucks Creek Powerhouse
releases flow into the NFFR between the two developments of the Rock Creek-Cresta
Project.

% Defined based on the predicted unimpaired inflow to Oroville and spring
snowmelt runoff forecasts provided by the licensees and California DWR each month
from March through May.
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e Cap or cover Milk Ranch Conduit Diversion No. 8 to prevent diversion of
water from Bear Ravine.

e Enhance existing recreation facilities, including campgrounds, picnic areas,
boat launches, day use areas, and trails at Bucks Lake, Lower Bucks Lake, and
Grizzly Forebay, and construct a Bucks Lake Shoreline Trail and new facilities
at the Bucks Lake Boat-In Campground.

Proposed Project Boundary

The licensees propose changes to the existing project boundary that would: (1)
include existing facilities and roads that are necessary for operation and maintenance
(O&M) activities, and recreation development; (2) remove land and roads currently
within the boundary that are not required for project purposes; and (3) reduce the
shoreline buffer along project impoundments where project infrastructure and recreation
facilities are not located.

The proposed boundary modifications would remove 367.5 acres from the project
boundary. Federal land within the project boundary would be reduced by 240.1 acres,
resulting in a total of 1,299.4 acres of federal land managed by the Forest Service
remaining in the project boundary. PG&E land within the project boundary would be
reduced by 128.1 acres, resulting in 1,473.1 acres of PG&E land remaining within the
project boundary. Other private land within the project boundary would be increased by
one acre, resulting in 8.2 acres of private land within the project boundary.

Proposed Operations

The project would continue to be operated as it has since the 2006 license
amendment, except for the changes associated with the licensees’ proposed
environmental measures, which are listed below.

Proposed Environmental Measures

The licensees propose the following measures to protect or enhance environmental
resources at the project:

General Measures

e Provide annual employee training related to special-status species, non-native
invasive plants, cultural resources, and reporting procedures.

e Consult annually with the Forest Service and other interested agencies
regarding license implementation, resource monitoring results, non-routine
maintenance, and overall coordination of activities occurring on National
Forest System (NFS) land.
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Establish an Ecological Consultation Group to annually consult on the
implementation of resource management plans and other applicable license
conditions.

Geology and Soils

Implement an Erosion Management Plan (filed September 20, 2019) to
minimize future erosion and sedimentation as a result of ground-disturbing
activities from routine O&M, emergency actions, and planned projects
associated with specific resource plans within the project boundary.

Aquatic Resources

Allow large woody material to pass over Grizzly Forebay Dam and Lower
Bucks Lake Dam during spill events to improve aquatic habitat downstream.
Wood at Bucks Lake Spillway would be manually relocated to the Lower
Bucks Lake Spillway to protect a road crossing over the spillway.

Implement a Gravel Augmentation Plan (filed September 20, 2019) to improve
trout spawning habitat and populations downstream of Lower Bucks Dam and
Grizzly Forebay Dam.

Provide higher minimum instream flows, by water year type and month, to
Bucks Creek below Lower Bucks Lake Dam (ranging from 4 to 15 cfs), and
Grizzly Creek below Grizzly Forebay (ranging from 4 to 13 cfs).

Provide minimum instream flows where none are required under the existing
license, by water year type and month, in the following reaches: Bucks Creek
below Bucks Lake Dam (3 cfs in all months regardless of water year type),
Milk Ranch Creek downstream of Three Lakes (ranging from 0.25 cfs to the
unimpaired inflow to the reservoir), Milk Ranch Creek at Milk Ranch Conduit
Diversion No. 1 (ranging from 0.25 cfs or the natural inflow, whichever is less,
to 2 cfs), and South Fork Grouse Hollow Creek at Milk Ranch Conduit
Diversion No. 3 (0.5 cfs or natural inflow, whichever is less).

Initiate the annual drawdown of Three Lakes between August 15 and
September 15 to prevent dewatering of brook trout redds.

Provide channel maintenance flows of increased duration and magnitude to
Bucks Creek below Lower Bucks Lake Dam and Grizzly Creek below Grizzly
Forebay Dam to protect and enhance riparian and instream habitat.

Continue to manage reservoir operations to maintain the following existing
minimum pool elevations to protect and enhance aquatic habitat and recreation
resources: 4,966 feet at Lower Bucks Lake; 6,050 feet at Lower Lake; 6,057
feet at Middle Lake; 4,303 at Grizzly Forebay; in a Dry or Critically Dry water
year type, 5,080 feet at Bucks Lake; and in a Wet or Normal water year type,
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5,100 feet at Bucks Lake, and not exceed 15 feet below the water surface
elevation as of June 1 between June 1 and September 1.

e Gradually decrease powerhouse load changes during managed spills, and
schedule no outages longer than 2 weeks at Bucks and Grizzly Powerhouses
during April through July to reduce potential effects of flow fluctuations on
fisheries and breeding and rearing foothill yellow-legged frogs (FYLF).1©

e Determine water-year type annually, to be used for the implementation of
instream flows, channel maintenance flows, project reservoir operations, and
Milk Ranch Conduit bypass flows in Wet water years, based on the California
Department of Water Resources forecast to be consistent with other NFFR
watershed hydroelectric projects and simplify compliance and operational
consistency for instream flows.

e Leave six inoperable diversions along Milk Ranch Conduit in place to maintain
current channel and riparian conditions.

e Allow unimpaired flow at two Milk Ranch Conduit diversions, Milk Ranch
Creek (Diversion No. 1) and North Fork Grouse Hollow Creek (Diversion No.
2), during Wet water years rather than seasonally diverting flows into the
conduit to enhance seasonal aquatic habitat and year-round riparian resources.

e Implement a Streamflow and Reservoir Level Gaging Plan (filed
September 20, 2019) to document compliance with streamflow and reservoir
level requirements.

e Implement a Hazardous Materials Management Plan (filed September 20,
2019), which includes standard practices regarding the storage, use, transport,
and disposal of hazardous materials to protect water quality.

e Develop a fish stocking plan for Bucks Lake, Grizzly Forebay, and Middle and
Lower Lakes to improve the recreational fishery.

e Implement an Aquatic Resources Monitoring Plan (filed September 20, 2019)
that includes measures to monitor stream fish populations in Milk Ranch,
Bucks, and Grizzly Creeks downstream of Project dams; brook trout in Three
Lakes; benthic macroinvertebrates and FYLF in project-affected reaches of
Bucks, Grizzly, and Milk Ranch Creeks; water temperature in lower portions
of Milk Ranch Creek, Bucks Creek, and Grizzly Creek, upstream of the NFFR;
water quality in recreational areas of Bucks Lake, Lower Bucks Lake, Grizzly

10 Project effects on all amphibian and aquatic reptiles are addressed in section
3.3.3, Terrestrial Resources, or section 3.3.4, Threatened and Endangered Species, as
listing status dictates. However, this measure pertains to flow regulation, so it is listed
under Aquatic Resources.
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Forebay, and Three Lakes and Bucks Creek downstream of Lower Bucks
Lake; and stream channel morphology, large woody material and riparian
vegetation in Bucks and Grizzly Creeks below Lower Bucks Lake Dam and
Grizzly Dam, respectively, to document any long-term changes in resource
conditions in order to facilitate resource management.

Implement an Aquatic Invasive Species Management Plan (filed September 20,
2019) to prevent the introduction and spread of aquatic invasive species on
project land.

Terrestrial Resources

Implement an Integrated Vegetation Management Plan (filed September 20,
2019) that includes measures to protect special-status plant populations and
natural communities on project land.

Implement a Bald Eagle Management Plan (filed September 20, 2019) to
protect eagles on project land from disturbance.

Limit O&M activities on project land during the osprey breeding season
(March 15 to August 31). During this period, 300- to 500-foot protective
buffers would be established around active osprey nests when conducting
potentially disruptive project maintenance activities to protect nesting birds
from disturbance. Buffers would extend to a 1,000-foot radius if prolonged
helicopter use is planned.

Limit O&M activities on project land during the California spotted owl and
northern goshawk breeding seasons (March 1 through August 31 and
February 15 through August 31, respectively). During this period, 0.25-mile
protective buffers would be established around active nests when conducting
potentially disruptive project maintenance activities to protect nesting birds
from disturbance.

Evaluate, and upgrade if necessary, the project transmission line for
consistency with Avian Powerline Interaction Committee (APLIC) standards
and implement other raptor protection measures. Throughout the term of the
new license, ensure all newly installed powerlines, poles, conductors, and other
transmission infrastructure conform to current guidelines to minimize or avoid
electrocution and collision hazards.

Conduct nesting surveys on project land for California spotted owls and
northern goshawks the first year following license issuance, then every 7 years
thereafter, and establish buffers in which no work would occur around active
nests to protect nesting birds from disturbance.
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Limit O&M activities on project land during willow flycatcher breeding season
within buffer zones around suitable habitat to protect nesting birds from
disturbance.

Consult with a bat biologist prior to significant project facility modifications
and project-related vegetation management activities to protect maternity
colonies composed of approximately 50 bats or more and colonies of any size
if composed of special-status bats.

Inspect project tunnels for bats prior to conducting O&M activities in the
winter and implement appropriate protective measures or a limited operating
period to protect hibernacula supporting special-status bat species or
approximately 50 or more non-special-status bats.

Consult with a bat biologist prior to any loud/vibration O&M activities along
Three Lakes Road or Three Lakes Dam to protect special-status bat species
during the maternity season.

Threatened and Endangered Species

Provide unimpaired flows to Bear Ravine at Milk Ranch Conduit Diversion
No. 8 to protect the federally endangered Sierra Nevada yellow-legged frog
(SNYLF) and its critical habitat.

Implement a SNYLF Management Plan (filed September 20, 2019) that
includes measures to protect SNYLF and their suitable habitat during project-
related O&M activities in areas above 4,500 feet.

Recreation Resources

Implement a Recreation Management Plan (filed October 3, 2019) that
includes measures to address existing and future recreation resource needs
within the project boundary.

Land Use and Aesthetics

Implement a Transportation Management Plan (filed September 20, 2019) that
provides guidance for the rehabilitation and maintenance of project roads.

Implement a Fire Prevention and Response Plan (filed September 20, 2019)
that includes procedures for fire prevention, reporting, and safe fire practices
for project facilities.

Implement a Shoreline Management Plan (SMP) (filed July 26, 2019) that
addresses all shorelines within the project boundary, and guides the use,
occupancy, and management of shoreline resources.
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e Consult with the Forest Service prior to painting the exterior of project
facilities on NFS land, to select a suitable paint color that minimizes the
contrast between facilities and their surrounding landscape.

Cultural Resources

e Implement an Historic Properties Management Plan (HPMP) (filed August 15,
2019) to protect and preserve historic properties identified in the project area,
as well as ongoing inventory and evaluation of cultural resources in the project
area.

Public Involvement

Before filing its license application, the licensees conducted pre-filing consultation
under the Integrated Licensing Process. The intent of the Commission’s pre-filing
process is to initiate public involvement early in the project planning process and to
encourage citizens, governmental entities, tribes, and other interested parties to identify
and resolve issues prior to an application being formally filed with the Commission. As
part of the pre-filing process, staff conducted scoping to identify issues and alternatives.
Staff distributed a scoping document to stakeholders and other interested entities on
January 14, 2014 and held scoping meetings in Chico, California, on February 11, 2014.
Staff distributed a revised scoping document on May 29, 2014 that reflects public input.
On December 12, 2016, PG&E and the City filed their final license application. They
subsequently filed a supplement to the final license application on May 22, 2018. On
August 6, 2018, the Commission issued a public notice accepting the application and
soliciting motions to intervene and protests, stating that the application is ready for
environmental analysis, and requesting comments, terms and conditions,
recommendations, and prescriptions.

Alternatives Considered

This final environmental impact statement (final EIS) analyzes the effects of
continued project operation and recommends conditions for any license that may be
issued for the project. In addition to the licensees’ proposal, we consider three
alternatives: (1) the licensees’ proposal with staff modifications (staff alternative); (2)
staff alternative with mandatory agency conditions; and (3) no action, meaning that the
licensees would continue to operate the project with no changes.

Staff Alternative

Under the staff alternative, the project would include most of the licensees’
proposed measures, with the exception of the proposed annual employee training, annual
review of federally listed and special-status species lists, and annual ecological group
meeting.

We do not recommend a license condition requiring annual employee training
because the licensees are expected to train their employees to the extent needed to
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maintain compliance with a license. Therefore, we do not recommend incorporating this
measure as part of any license issued for the project.

We do not recommend annual consultation with the Forest Service and other
agencies to review monitoring status, proposed modifications to facilities, management
and maintenance because consultation and reporting is a requirement of each resource-
specific compliance plan. Similarly, we do not recommend organizing an ecological
consultation group because the licensees are already required to consult with agencies
during the preparation of reports that are components of Commission-approved
management plans. Further, we do not recommend that the Commission work with the
licensees to support the persistence and recovery of the SNYLF, as identified in the 2018
Interagency Conservation Strategy for the Mountain Yellow-legged Frogs in the Sierra
Nevada, because the measures lack specificity and nexus to the project.

In addition, the staff alternative also includes the following recommended
modifications of the licensees’ proposal and additional measures.

e Develop a drought management plan that defines drought conditions based on
available data specific to the project, rather than regional or state-wide
proclamations, to ensure modifications to operations during extended low-
water periods are only implemented as necessary and in a manner that protects
aquatic resources.

e Modify the proposed annual determination of water-year type to also provide
the results to the U.S. Fish and Wildlife Service, Water Board, and California
DFW, in addition to Forest Service and FERC.

e Modify the proposed Aquatic Resources Monitoring Plan to only include
monitoring gravel in Bucks Creek downstream of Lower Bucks Lake Dam
spillway and in Grizzly Creek downstream of the Grizzly Creek gaging weir to
document maintenance of 37 cubic yards of 0.25- to 2.5-inch diameter gravel
at those locations. Only the proposed gravel monitoring would evaluate a
project effect.

e Develop an avian protection plan that outlines the design of any proposed
modifications to the project transmission line to protect birds from
electrocution or collisions that may result from the licensees’ review of
existing facilities.

e Revise the project boundary after construction to include the area from the
proposed location of the Bucks Lake Shoreline Trail to the shoreline of Bucks
Lake and to fully encompass the relocated Lower Bucks Lake Campground
because the trail and campground would be part of the licensees’ recreation
facilities that support public access to the project.
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e Implement measures concerning qualification of biologists, amphibian rescue
and reporting, and decontamination procedures for the SNYLF (BO condition
1).

Staff Alternative with Mandatory Conditions

The staff alternative with mandatory conditions includes the staff-recommended
measures noted above along with the mandatory conditions but does not include: (1)
annual consultation with the Forest Service (4(e) condition 1); (2) organizing an
Ecological Consultation Group and hosting meetings (4(e) condition 2, preliminary 401
condition 9); (3) annual employee training (4(e) condition 27); (4) preparation of
biological evaluations for any new project features on NFS land (4(e) condition 28); (5)
annual review of special-status species lists and assessment of new species (4(e)
condition 29); and (6) aquatic resources monitoring (4(e) condition 43, preliminary 401
condition 11).

No-Action Alternative

Under the no-action alternative, the project would continue to operate under the
terms and conditions of the existing license, and no new environmental protection,
mitigation, or enhancement measures would be implemented.

Environmental Effects of the Staff Alternative

The primary issues associated with licensing the Bucks Creek Project are the
effects of continued project operation on aquatic and terrestrial resources, threatened and
endangered species, and recreation. Below, we briefly discuss the anticipated
environmental effects of issuing a new license for the project under the staff alternative.

Geology and Soils

Project O&M activities, the construction and renovation of recreation facilities,
and stormwater runoff from exposed surfaces such as unpaved roads and trails have the
potential to cause minor erosion. The proposed Erosion Management Plan includes best
management practices that would minimize erosion associated with project O&M, new
construction, and emergency erosion control events, and limit the adverse effects of
erosion on terrestrial and aquatic habitats. The proposed Transportation Management
Plan outlines road maintenance activities, and addresses on-going erosion issues
associated with plugged culverts and lack of adequate road drainage resulting in surface
erosion and gullying.

Aquatic Resources

The project’s peaking operation, including reservoir storage, diversion of flows,
and manipulation of flow releases for power production, affects aquatic resources both in
the project area and downstream of the project by modifying aquatic habitat availability
and quality. Under current conditions, project operations reduce peak flows and the
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amount of sediment and large woody material delivered to Bucks and Grizzly Creeks
downstream of the dams. As a result, the amount of spawning-sized gravel below the
dams generally increases in a downstream direction, and there is relatively little large
woody material in these reaches. The proposed channel maintenance flows, the proposed
measure to pass large woody material at Bucks Lake, Lower Bucks Lake, and Grizzly
Forebay Dams, and the proposed Gravel Augmentation Plan for Bucks and Grizzly
Creeks would improve trout spawning habitat compared to current conditions.

The proposed minimum instream flows would increase releases into project-
affected stream reaches (Bucks Creek below Lower Bucks Lake Dam and Grizzly Creek
below Grizzly Forebay) during all water year types, except for portions of Critically Dry
year, and implement new minimum instream flow releases from Bucks Lake into Bucks
Creek and into Milk Ranch Creek and its tributaries. These flows would maintain or
improve trout and benthic macroinvertebrate habitat. As noted above, the proposed
channel maintenance flows would increase the magnitude and duration of high flows in
order to recruit and redistribute spawning gravels. Combined, the proposed instream and
channel maintenance flows would improve trout spawning habitat and maintain a diverse
riparian zone.

The proposed minimum reservoir elevations would not change from existing
conditions and are sufficient to provide rearing habitat for resident fish. The proposed
measure to gradually decrease flows from managed spills at Lower Bucks Lake and
Grizzly Forebay Dams would help protect aquatic resources, including fish populations in
the stream reaches below the dams and FYLF populations in the NFFR 1.5 miles
downstream of the Grizzly Creek confluence, by preventing stranding or dewatering of
habitat during critical life stages.

Resident fish species in Bucks Lake, Lower Bucks Lake, Three Lakes, and Grizzly
Forebay may be entrained and pass through project turbines and be subjected to stress,
injury, and mortality. Due to the low number of fish occurring at depth in project
reservoirs, it is likely that the number of fish subject to entrainment mortality is relatively
low. However, some minor levels of mortality would still be likely to occur.

The proposed Hazardous Material Management Plan would minimize the
likelihood of accidental spills and address any potential discharges of hazardous
substances to project land and waters.

Terrestrial Resources

Project operations and maintenance activities such as vegetation trimming and
clearing, ditch cleaning, and recreational use have the potential to remove or damage
vegetation in the project area and introduce or spread non-native invasive plants. The
proposed construction of new recreational facilities would disturb and remove some
vegetation. The proposed Integrated Vegetation Management Plan would protect
vegetation resources in the project area and prevent adverse effects to habitat for wildlife
species by preventing the introduction and spread of non-native invasive plants,
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controlling existing infestations, monitoring known populations, and conducting field
surveys to detect new infestations. The proposed minimum reservoir elevations would
not change from existing conditions and would continue to support special-status plant
habitats.

Project activities may also affect wildlife resources in the project area. Vegetation
clearing along roads and transmission lines, road grading, modification of existing
facilities, construction of new project facilities, recreation, and noise associated with
these activities (i.e., helicopter use, blasting, and heavy machinery use) have the potential
to affect sensitive life stages. The proposed protection measures for special-status birds,
including nest buffers and limited operating periods for bald eagle, osprey, northern
goshawk, California spotted owl and willow flycatcher, would limit disturbance during
the nesting season.

Operations and maintenance activities conducted at project structures (e.qg.,
powerhouses, storage buildings, valve houses, and dams), recreational facilities, tunnels,
or other structures have the potential to adversely affect bats and their roosting habitat,
especially those facilities that house maternity colonies or winter hibernation roosts. The
proposed bat management measures to inspect project tunnels and consult with a bat
biologist prior to conducting O&M activities would identify locations of maternity
colonies and winter roosts in project structures and mitigate effects of project operations
and maintenance activities.

Fluctuations in spill rates at Grizzly Forebay and Lower Bucks Lake into Grizzly
and Bucks Creek, respectively, may affect breeding FYLF by stranding egg masses in the
NFFR. The closest population of FYLF to the project area is on the NFFR 1.5 miles
downstream of the confluence with Grizzly Creek. The licensees’ proposed measure to
modify spill management at Grizzly Forebay and Lower Bucks Lake would protect FYLF
from project-related stranding in the NFFR downstream of Grizzly Creek.

Threatened and Endangered Species

Project operations and maintenance activities, recreational use, and management
of reservoir elevations and flow diversions have the potential to affect the SNYLF and its
habitat. The proposed SNYLF Management Plan contains specific protection measures
intended to avoid or minimize potential adverse effects, including buffers near suitable
habitat, decontamination protocols to minimize the spread of chytrid*! within the project
area, and limitations on instream work during winter months when SNYLF are
overwintering within streams.

11 Chytrid, a type of fungus, is a major contributing factor in the dramatic decline
in amphibian populations worldwide and has significantly reduced or extirpated many
populations of SNYLF in California (Briggs et al., 2005). The control and remediation of
Chytrid disease is a crucial factor in the potential recovery of the SNYLF.
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The licensees proposed measure to cease diversion of flows from Bear Ravine,
which is occupied critical habitat, into Milk Ranch Conduit, would increase year-round
instream flows in Bear Ravine that would enhance habitat for SNYLF by increasing
connectivity between ponds and other microhabitats preferred by the frog and increasing
availability of inundated areas during drier months. This measure would also eliminate
entrainment of frogs into the Milk Ranch Conduit. In addition, the licensees propose
similar measures to maintain or increase instream flows to protect and potentially
enhance suitable frog habitat in other stream corridors in the project area.

The proposed measures to increase instream flows in Bear Ravine and other
stream corridors in the project area would benefit the frog and its critical habitat.
Proposed protective measures would minimize the continuing effects from project
maintenance activities. The licensees’ proposed 107-foot buffer, however, may be
insufficient to avoid incidental take of SNLYF and road maintenance activities may
reduce the quality of suitable habitat. As a result, we conclude that the proposed action is
likely to adversely affect SNYLF. We find that the proposed project “may affect, but is
not likely to adversely affect” designated critical habitat for SNYLF. FWS filed its
biological opinion on December 26, 2019, concluding that the effects of the project are
not likely to jeopardize the continued existence of the SNYLF or destroy or adversely
modify its critical habitat.

Continued project operation, as proposed with staff-recommended measures,
would have “no effect” on the California red-legged frog because surveys indicate this
species is not present in the project area and no suitable habitat is available.

Recreation, Land Use, and Aesthetics

Numerous recreation opportunities exist at the project, including at developed sites
managed by either the licensees or the Forest Service. Many of the developed project
recreation facilities require maintenance to meet existing and future visitor needs, have
reached the end of their serviceable life, or do not meet current accessibility guidelines.
Implementing the proposed Recreation Management Plan would enhance recreation
opportunities and capacity by adding new facilities and improving existing facilities.

Recreational activities also take place outside of developed recreation sites along
project reservoir shorelines, and with continued use create informal dispersed recreation
sites. The Recreation Management Plan describes the licensees’ proposal to consult with
the Forest Service to determine treatments for addressing the effects of these sites.

Implementing the proposed Transportation Management Plan would ensure that
project roads are maintained to current standards, allowing continued and improved
public access to and through the project. The proposed Fire Management Plan would
improve public safety by ensuring that project O&M activities are conducted in a manner
that would prevent the ignition and spread of wildland fires, and by guiding the response
should fires occur.
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To improve the overall visual quality of the project, the licensees propose to
consult with the Forest Service prior to painting the exterior of project facilities. Forest
Service-approved natural colors would better blend the facilities with the surrounding
environment.

Cultural Resources

Ten National Register eligible archaeological sites and 35 unevaluated sites are
within the Area of Potential Effects that could be harmed or damaged by reservoir
fluctuations, vegetation management and hazard tree removal, road maintenance,
emergency repairs and construction of new recreation facilities, and recreation activities
have the potential to adversely affect cultural resources. The proposed HPMP outlines
protection measures, management and consultation protocols, and education and outreach
methods to avoid, reduce or mitigate such effects (PG&E, 2018).

Proposed construction and O&M activities, including recreation facility
modifications and new recreation facilities and vegetation management, have the
potential for adverse effects on cultural resources, particularly in areas that have not yet
been surveyed (e.g., submerged areas, areas with steep slopes and/or dense vegetation).
To meet section 106 of the National Historic Preservation Act requirements, the
Commission intends to execute a programmatic agreement (PA) with the California State
Historic Preservation Officer for the project for the protection of historic properties that
would be affected by project construction, operation, and maintenance activities. The
terms of the PA would require the licensees to implement the HPMP. Implementing the
HPMP, including specific treatments to address issues that have been identified to date,
the inventory and evaluation of newly identified archeological resources, and
consultation with the California State Historic Preservation Officer before conducting
activities that may have the potential to affect historic properties, would ensure that
historic properties are protected from erosion, recreational use, and potential looting over
the license term.

No-action Alternative

Under the no-action alternative, the project would continue to operate as it has in
the past. None of the licensees’ proposed measures or the resource agencies’
recommendations and mandatory conditions would be required. None of the
staff-recommended measures would be implemented, including measures to enhance
environmental conditions for fish and wildlife, including the endangered SNYLF, within
the project area, measures to improve flow conditions downstream of the project for
FYLF, and measures to expand and improve recreation opportunities.

Draft License Articles

Staff recommendations for license articles for any new license for the project are
based on the analysis presented in this final EIS. Draft license articles are attached in
appendix B.
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Conclusions

Based on our analysis, we recommend licensing the project as proposed by the
licensees with some staff modifications and additional measures.

In section 4.2 of the EIS, we estimate the likely cost of alternative power for each
of the three alternatives identified above. Our analysis shows that during the first year of
operation under the no-action alternative, project power would cost $6,351,033, or 23.44
mills/kilowatt-hour (kWh), more than the likely alternative cost of power. Under the
proposed action alternative, project power would cost $11,837,291, or 45.49 mills/kWh,
more than the likely alternative cost of power. Under the staff alternative, project power
would cost $11,741,825, or 45.12 mills/kWh, more than the likely alternative cost of
power.

We chose the staff alternative as the preferred alternative because: (1) the project
would provide a dependable source of electrical energy for the region (260,243 MWh
annually); (2) the 260,243 MW of electric capacity comes from a renewable resource that
does not contribute to atmospheric pollution, including greenhouse gases; and (3) the
recommended environmental measures proposed by the licensees, as modified by staff,
would adequately protect and enhance environmental resources affected by the project.
The overall benefits of the staff alternative would be worth the cost of the proposed and
recommended environmental measures.
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FINAL ENVIRONMENTAL IMPACT STATEMENT

Federal Energy Regulatory Commission
Office of Energy Projects
Division of Hydropower Licensing
Washington, D.C.

Bucks Creek Hydroelectric Project
FERC Project No. 619—California

1.0INTRODUCTION

1.1  APPLICATION

On December 12, 2016, Pacific Gas and Electric Company (PG&E) and the City
of Santa Clara, California (City) (applicants or licensees) filed an application for a new
license with the Federal Energy Regulatory Commission (Commission or FERC) to
continue to operate and maintain the Bucks Creek Hydroelectric Project (Bucks Creek
Project or project). On May 22, 2018, the licensees supplemented the license application
(errata filed July 27, 2018). The existing 84.8-megawatt (MW) project is located on
Bucks, Grizzly, and Milk Ranch Creeks, tributaries to the North Fork Feather River
(NFFR) in Plumas County, California (figure 1-1). The total area within the existing
project boundary is 3,148.2 acres. This includes 1,539.5 acres of federal land within the
Plumas National Forest (PNF), administered by U.S. Department of Agriculture, Forest
Service (Forest Service), 1,601.2 acres of PG&E-owned land, and 7.5 acres held by other
private landowners. The project generates an average of about 271,000 megawatt-hours
(MWh) of energy annually.

1.2 PURPOSE OF ACTION AND NEED FOR POWER

1.2.1 Purpose of Action

The purpose of the Bucks Creek Project is to continue to provide a source of
hydroelectric power. Therefore, under the provisions of the Federal Power Act (FPA),
the Commission must decide whether to issue a license to the licensees for the Bucks
Creek Project and what conditions should be placed on any license issued. In deciding
whether to issue a license for a hydroelectric project, the Commission must determine
that the project will be the best adapted comprehensive plan for improving or developing
a waterway. In addition to the power and developmental purposes for which licenses are
issued (such as flood control, irrigation, or water supply), the Commission must give
equal consideration to the purposes of: (1) energy conservation; (2) the protection of,
mitigation of damage to, and enhancement of fish and wildlife resources; (3) the
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protection of recreational opportunities; and (4) the preservation of other aspects of
environmental quality.

Issuing a new license for the Bucks Creek Project would allow the licensees to
generate electricity at the project for the term of a new license, making electrical power
from a renewable resource available to its customers.

This final environmental impact statement (final EIS) assesses the effects
associated with operation of the project and alternatives to the proposed project. It also
includes recommendations to the Commission on whether to issue a new license, and if
so, the terms and conditions recommended to become a part of any license issued.

In this final EIS, we assess the environmental and economic effects of continuing
to operate the project: (1) as proposed by the licensees, (2) with our recommended
measures; and (3) with any mandatory conditions prescribed by state and federal
agencies. We also consider the effects of the no-action alternative. Important issues that
are addressed include the effects of continued project operation on instream flows,
shoreline erosion and sediment transport, water quality, fishery resources, terrestrial
resources, threatened and endangered species, recreation and land use, and cultural
resources.

1.2.2 Need for Power

To assess the need for project power, the Federal Energy Regulatory Commission
(Commission or FERC) staff reviewed the licensees’ anticipated future use of project
power. The Bucks Creek Project would generate an average of 271,000 megawatt-hours
(MWh) annually.

According to the Western Electricity Coordinating Council’s (WECC) 2015
Power Supply Assessment, reserve margins in the California/Mexico subregion will
decline during the next 10 years if new plants are not built in addition to those currently
undergoing regulatory review or already under construction (WECC, 2015). The WECC
study shows that by 2025 there will still be sufficient generating resources to maintain the
California Public Utility Commission-mandated 15 percent reserve margin in Northern
California provided all major generation sources including Diablo Canyon Power Plant
remain in service during California’s summer peak electricity demand.

Actual reserve margins will depend on weather, economic conditions, and
resource development. For example, tightening credit markets could delay construction
of plants that are planned or currently under regulatory review, resulting in lower reserve
margins. On the other hand, tightening credit markets could also reduce demand growth.
Environmental constraints, such as air quality requirements, could limit new generation
options, or once-through cooling restrictions could cause existing plants to retire more
quickly than currently anticipated. Hotter than average peak weather would also worsen
conditions.
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Figure 1-1. Location of Bucks Creek Hydroelectric Project (Source: FERC, 2014a).
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By producing hydroelectricity, the Bucks Creek Project would displace the need
for non-renewable resources, thereby creating an environmental benefit. The future use
of power from the Bucks Creek Project, its displacement of non-renewable fossil-fueled
generation, and contribution to a diversified generation mix support a finding that the
power from the project would help meet both the short- and long-term need for power for
the California/Mexico subregion.

1.3 STATUTORY AND REGULATORY REQUIREMENTS

Any new license for the Bucks Creek Project would be subject to requirements
under the FPA and other applicable statutes. The major regulatory and statutory
requirements are described below.

1.3.1 Federal Power Act

1.3.1.1 Section 18 Fishway Prescriptions

Section 18 of the FPA states that the Commission is to require construction,
operation, and maintenance by a licensee of such fishways as may be prescribed by the
Secretaries of Commerce or the U.S. Department of the Interior (Interior). The U.S.
Department of the Interior’s U.S. Fish and Wildlife Service (FWS), by letter filed on
October 3, 2018, requests that a reservation of authority to prescribe fishways under
section 18 be included in any license issued for the project.

1.3.1.2 Section 4(e) Conditions

Section 4(e) of the FPA provides that any license issued by the Commission for a
project within a federal reservation will be subject to and contain such conditions as the
Secretary of the responsible federal land management agency deems necessary for the
adequate protection and use of the reservation. The Forest Service filed final conditions
by letter dated October 4, 2019 (filed October 10, 2019) pursuant to section 4(e) of the
FPA. These conditions are described under section 2.2.5, Modifications to Applicants’
Proposal—Mandatory Conditions and included in Appendix C.

1.3.1.3 Section 10(j) Recommendations

Under section 10(j) of the FPA, each hydroelectric license issued by the
Commission must include conditions based on recommendations provided by federal and
state fish and wildlife agencies for the protection, mitigation, or enhancement of fish and
wildlife resources affected by the project. The Commission is required to include these
conditions unless it determines that they are inconsistent with the purposes and
requirements of the FPA or other applicable law. Before rejecting or modifying an
agency recommendation, the Commission 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.
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On October 3, 2018, Interior and the California Department of Fish and Wildlife
(California DFW) filed timely recommendations under section 10(j). These
recommendations are summarized in table 5-1. In section 5.3.1, Fish and Wildlife
Agency Recommendations, we address how the agency recommendations comply with
section 10(j).

1.3.2 Clean Water Act

Under section 401 of the Clean Water Act, the Commission may not issue a
license for a hydroelectric project unless a license applicant obtains certification from the
appropriate state pollution control agency verifying compliance with the act, or the state
agency waives certification by failing to act on the request within a reasonable time, not
to exceed one year. On August 14, 2018, the licensees applied to the California State
Water Resources Control Board (Water Board) for section 401 water quality certification
(certification) for the Bucks Creek Hydroelectric Project. The Water Board received this
request on August 14, 2018. On October 5, 2018, the Water Board filed preliminary
certification conditions. These conditions are described in section 2.2.5, Modifications to
Applicants’ Proposal — Mandatory Conditions and included in Appendix D.

1.3.3 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. Our analyses of project effects on threatened and endangered
species are presented in section 3.3.3, Terrestrial Resources, and section 3.3.4,
Threatened and Endangered Species, and our recommendations are provided in section
5.1, Comprehensive Development and Recommended Alternative.

Two federally listed species could potentially be found in the project area (letter
from FWS, Sacramento Fish and Wildlife Office, filed January 21, 2020).'> The
endangered Sierra Nevada yellow-legged frog (SNYLF) (Rana sierrae) is known to
occur in the Bucks Creek Project vicinity as documented in supplemental relicensing
surveys conducted in 2017 (PG&E and City, 2018; PG&E et al., 2018). There is also
designated critical habitat for the SNYLF within the FERC project boundary.

The proposed measures to increase instream flows in Bear Ravine and other
stream corridors in the project area, eliminate potential entrainment of frogs into the Milk
Ranch Conduit, and eliminate potential effects of project operation and maintenance
(O&M) on SNYLF in Bear Ravine, may benefit the frog and its critical habitat. While

12 FWS also identified the threatened delta smelt (Hypomesus transpacificus) as
potentially occurring in the project area. The project, however, is outside the known
range of this species and is not considered further.
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project operations have a low likelihood of causing adverse effects to SNYLF or its
habitat, the proposed 107-foot buffers could potentially result in some level of take from
maintenance activities. Considering the potential for incidental take, we conclude that
the proposed action is likely to adversely affect SNYLF. We find that the proposed
project “may affect, but is not likely to adversely affect” designated critical habitat for
SNYLF. By letter dated June 26, 2019, FWS requested that the Commission initiate
formal consultation on the effects of the proposed project on the frog, pursuant to the
ESA. By letter dated August 21, 2019, the Commission initiated formal consultation
with FWS on the frog.

FWS filed its biological opinion (BO) on December 26, 2019, concluding that the
effects of the project are not likely to jeopardize the continued existence of the SNYLF or
destroy or adversely modify its critical habitat. FWS provided two reasonable and
prudent measures requiring: (1) the Commission to ensure that the conservation
recommendations proposed by the licensees, required by mandatory conditions,
recommended by staff, and included in the BO are implemented; and (2) the licensees to
make sure personnel associated with project activities are aware of the conservation
measures and the responsibility to fully implement them. FWS included one term and
condition (condition) requiring the licensees to implement measures concerning
qualification of biologists conducting monitoring and surveys or handling SNYLF and
amphibian rescue during road maintenance, reporting, and decontamination protocols
(BO condition 1). The measures recommended in section 5.1, Comprehensive
Development and Recommendations, are consistent with the terms and conditions of the
BO.

The BO also included a discretionary conservation recommendation suggesting
that the Commission work with the licensees to support the persistence and recovery of
the frog, as identified in the 2018 Interagency Conservation Strategy for the Mountain
Yellow-legged Frogs in the Sierra Nevada. This recommendation is discussed in section
5.1.2, Measures Not Recommended by Staff.

In addition, the threatened California red-legged frog (CRLF) (Rana draytonii)
may also occur in the project area. During field surveys conducted by the licensees,
however, no habitat for this species was found to be present in the project area, and no
individuals were observed. We conclude the project would have “no effect” on the
CRLF and no further action under the ESA is required.

1.3.4 Coastal Zone Management Act

Under section 307(c)(3)(A) of the Coastal Zone Management Act (CZMA), 16
U.S.C. § 1456(3)(A), the Commission cannot issue a license for a project within or
affecting a state’s 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 request.
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The project is not located within the state-designated Coastal Management Zone,
which extends no more than 5 miles inland from the sea.®® In a letter filed May 22, 2018,
as an appendix to the final license application, the California Coastal Commission
declined to assert federal consistency jurisdiction because: (1) this project is located far
outside both the Coastal Commission’s and the San Francisco Bay Conservation and
Development Commission’s jurisdiction; and (2) the project would not affect any coastal
ZONe USes Or resources.

1.3.5 National Historic Preservation Act

In its NOI (January 14, 2014), the Commission designated the licensees as the
non-federal representative for carrying out informal consultation pursuant to section 106
of the National Historic Preservation Act (NHPA). Section 106 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
culture that are eligible for inclusion in the National Register of Historic Places (National
Register).

To meet the requirements of section 106, the Commission will execute a
Programmatic Agreement (PA) for the protection of historic properties from the effects of
the operation of the Bucks Creek Project. The terms of the PA would ensure that the
licensees address and treat all historic properties identified within the project’s area of
potential effects (APE) through the implementation of a Historic Properties Management
Plan (HPMP). The licensees filed the HPMP with the Commission on August 15, 2019
(PG&E and City, 2019n).

1.3.6 Magnuson-Stevens Fishery Conservation and Management Act

The Magnuson-Stevens Fishery Conservation and Management Act requires
federal agencies to consult with NMFS on all actions that may adversely affect Essential
Fish Habitat (EFH). EFH consultation is not required because no EFH is present within
the Bucks Creek Project area.

1.3.7 Wilderness Act

Under section 4(c) of the Wilderness Act, 16 U.S.C. § 1133(c) states that “there
shall be no commercial enterprise and no permanent road within any wilderness area
designated by the act and no structure or installation within any such area.” The Bucks
Lake Wilderness Area, created by the California Wilderness Act of 1984, is located in the
vicinity of the Bucks Creek Project. The Upper Bucks Creek Basin and portions of Milk
Ranch Creek Basin are within the Bucks Lake Wilderness Area. The eastern shoreline of

13 See https://www.coastal.ca.gov/maps/czb/ for a map of California’s Coastal
Management Zone.
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Bucks Lake abuts the Wilderness Area. The wilderness boundary divides the Lower
Lake and Middle Lake portions of Three Lakes; Middle and Upper Lake and a portion of
the Three Lakes Trail are within the Bucks Lake Wilderness Area. However, the Bucks
Creek Project was licensed prior to the creation of the Bucks Lake Wilderness Area, no
new construction is proposed within the Wilderness Area, and no additional lands would
be inundated; therefore, there is no inconsistency with the Wilderness Act.*

Our analyses of project effects on resources in the Wilderness Area are presented
in section 3.3.6, Land Use and Aesthetics, and our recommendations are provided in
section 5.1, Comprehensive Development and Recommended Alternative.

1.4 PUBLIC REVIEW AND COMMENT

The Commission’s regulations (18 CFR, sections 5.1-5.16) require that licensees
consult with appropriate resource agencies, tribes, and other entities before filing an
application for a license. This consultation is the first step in complying with the Fish
and Wildlife Coordination Act, the ESA, the National Historic Preservation Act, and
other federal statutes. Pre-filing consultation must be complete and documented
according to the Commission’s regulations. The methods used for conducting
consultation and the results of the consultation are further described in section 3.3.7,
Cultural Resources.

1.4.1 Scoping

Before preparing this EIS, we conducted scoping to determine what issues and
alternatives should be addressed. Scoping document (SD) 1 was distributed to interested
agencies and others on January 14, 2014 (FERC, 2014b). It was noticed in the Federal
Register (FR) on January 21, 2014. Based on verbal comments that were received during
two scoping meetings held on February 11, 2014, in Chico, California,*® as well as
written comments we received throughout the scoping process, SD2 was prepared and
distributed to interested parties on May 29, 2014 (FERC, 2014a) and noticed in the
Federal Register on May 29, 2014. In addition to comments provided at the scoping
meetings, the following entities provided written comments:

Commenting Entity Date Filed
Dustin Doyle February 10, 2014
Cheryl Armstrong February 24, 2014
Barry O’Sullivan February 27, 2014

14 PPL Montana, 121 FERC 162,198 (2007).

15 Transcripts of the public meetings are part of the Commission’s public record
for the project (Accession Nos. 20140211-4003 and -4004).
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Commenting Entity Date Filed

Dustin Doyle March 18, 2014
Kevin Owens March 25, 2014
American Whitewater April 10, 2014
Bucks Lake Homeowners Association April 11, 2014
Rick Frey April 11, 2014
PNF April 11, 2014
Licensees April 14, 2014
California DFW April 14, 2014
Water Board April 14, 2014
Lori Simpson, Plumas County Supervisor April 14, 2014
Dustin Doyle April 16, 2014
Dewitt Henderson April 21, 2014

1.4.2 Interventions

On August 6, 2018, the Commission issued a notice that the licensees had filed an
application to relicense the Bucks Creek Project. This notice set October 5, 2018, as the
deadline for filing protests and motions to intervene. The following entities filed motions
to intervene.

Intervenor Date Filed
USDA Forest Service September 4, 2018
Interior September 27, 2018
Water Board September 28, 2018
American Whitewater and California
Sportfishing Protection Alliance October 4, 2018
Andrew Everett, on behalf of the Bucks Lake
Homeowners Association October 4, 2018
California DFW October 4, 2018

1.4.3 Comments on the Application

The August 6, 2018, notice also stated that the application was ready for
environmental analysis and solicited comments, recommendations, preliminary terms and
conditions, and preliminary fishway prescriptions. The following entities commented:
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Commenting Agency and Other Entity Date Filed

National Park Service September 25, 2018
USDA Forest Service October 3, 2018
Interior, Office of the Secretary, on behalf of FWS October 3, 2018
Andrew Everett, on behalf of the Bucks Lake Homeowners October 4, 2018
Association

California DFW October 4, 2018
Water Board October 5, 2018
Environmental Protection Agency (EPA) October 12, 2018

The licensees filed reply comments on November 19, 2018.

1.4.4 Comments on the Draft Environmental Impact Statement

The draft EIS was sent to the U.S. Environmental Protection Agency (EPA) and
made available to the public on June 14, 2019. Written comments on the draft EIS were
due August 13, 2019. In addition, oral testimony on the draft EIS was received during
two public meetings held in Oroville, California, on August 1, 2019.1® Appendix A lists
the commenters who filed written comments, summarizes the substantive comments that
were provided, includes staff responses to those comments, and indicates were we made
modifications to this final EIS, as appropriate.

16 The transcripts from the meetings were filed in the administrative record for the
project on September 4, 2019 (Accession Nos. 20190904-4004 and -4005).
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2.0 PROPOSED ACTION AND ALTERNATIVES

21 NO-ACTION ALTERNATIVE

Under the no-action alternative, the Bucks Creek Project would continue to
operate as required by the current project license (i.e., there would be no change to the
existing environment). No new environmental protection, mitigation, or enhancement
measures would be implemented. We use this alternative to establish baseline
environmental conditions for comparison with other alternatives.

2.1.1 Existing Project Facilities

The project is located entirely within Plumas County, California in the Sierra
Nevada Mountains, approximately 17 miles southwest of the community of Quincy. It
consists of two developments that contain four dams, four reservoirs, two powerhouses,
several recreation sites, and associated facilities.

2111 Bucks Creek Development

The Bucks Creek Development was completed in 1928. It includes Bucks Lake
Dam and Reservoir, Three Lakes Dam and Reservoir, Milk Ranch Conduit, Lower Bucks
Lake Dam and Reservoir, Bucks Creek Powerhouse, Grizzly Forebay Dam and
Reservoir, and Grizzly Forebay Tunnel.

Bucks Lake Dam and Reservoir

Bucks Lake Dam is a rock-filled, concrete-faced structure with a height of 123 feet
and a length of 1,320 feet. The dam impounds Bucks Lake, which extends approximately
5 miles upstream from the dam. Total storage in the 1,827-acre reservoir is
approximately 105,605 acre-feet at the normal maximum water surface elevation of
approximately 5,157 feet. From Bucks Lake, water is released immediately downstream
into a short reach of Bucks Creek before draining into Lower Bucks Lake.

There are seven project recreation sites located on project lands at Bucks Lake.
Four of the sites are on NFS land and managed by the Forest Service: Mill Creek
Campground (11 campsites and restrooms), Hutchins Group Campground (3 group
campsites and restrooms), Sandy Point Day Use Area (30 picnic sites, parking, boat
launch, and restrooms), and Sundew Campground (23 campsites, restrooms and
showers). The remaining three sites are operated by the licensees: Haskins Valley
Campground (65 campsites, concrete boat ramp, and restrooms), Indian Rock Day Use
Area (two picnic units, parking, and a restroom), and West End Cove Day Use Area
(three picnic units, parking, and a restroom).
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Three Lakes Dam and Reservoir, and Milk Ranch Conduit

Three Lakes Dam is a rock-filled structure with a height of 30 feet and a length of
584 feet. The dam impounds the flow of Milk Ranch Creek, raising the level of Lower
Lake and Middle Lake, which combined with Upper Lake are collectively known as
Three Lakes Reservoir.t” These water bodies are hydraulically linked and are
approximately 0.75 mile from the dam. Total storage in the 40-acre reservoir is
approximately 605 acre-feet at the normal maximum water surface elevation of
approximately 6,078 feet.

Milk Ranch Conduit conveys flow from Three Lakes Reservoir and feeder
diversions to Lower Bucks Lake. Feeder diversions contribute additional flow from Milk
Ranch Creek and several seasonally, spatially intermittent/ephemeral tributaries. The
maximum capacity of the approximately 8-mile-long conduit is about 70 cubic feet per
second (cfs).

There is one project recreation facility at this site; the Three Lakes Trailhead that
IS maintained by the Forest Service. It provides access to the Pacific Crest Trail (PCT).

Lower Bucks Lake Dam and Reservoir

Lower Bucks Lake Dam is a concrete arch dam with a height of 99 feet and a
length of 500 feet. The dam impounds Lower Bucks Lake, which extends approximately
1.1 miles from the dam. Total storage in the 136-acre reservoir is approximately 5,843
acre-feet at the normal maximum water surface elevation of approximately 5,022 feet.
Water is conveyed from Lower Bucks Lake to the Grizzly Powerhouse by the Grizzly
Powerhouse Tunnel, both of which are part of the Grizzly Development, described
below.

There is one project recreation site within the project boundary at Lower Bucks
Lake. The Forest Service operates and maintains the campground (seven campsites) and
day use area (with restroom) adjacent to the shoreline. The day use area provides an
unsurfaced access area for hand launching boats.

Grizzly Forebay Dam and Reservoir

The Grizzly Forebay Dam is a concrete arch dam 98 feet high and 520 feet long
that impounds the Grizzly Forebay Reservoir that extends approximately 0.8 mile from
the dam. Total storage in the 38-acre reservoir is approximately 1,112 acre-feet at the
normal maximum water surface elevation of approximately 4,316 feet.

The licensees operate five project recreation sites at Grizzly Forebay. These sites
are within the project boundary, on NFS land, and are operated and managed by PG&E.
The Grizzly Forebay Recreation Area includes: Grizzly Forebay Campground (seven

17 Upper Lake is not influenced by Three Lakes Dam or project operation.
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campsites and a restroom) and shoreline trail (0.77 mile), a car-top boat launch, 12
parking spaces, and restrooms), and the Grizzly Forebay Gaging Station Trail (0.3 mile).
and Grizzly Powerhouse Fishing Access (approximately 10 parking spaces).

Grizzly Forebay Tunnel

Flow is conveyed through the horseshoe-shaped Grizzly Forebay Tunnel to Bucks
Creek Powerhouse. The tunnel is 9,575 feet long with two 4,786-foot-long penstocks
leading to Bucks Creek Powerhouse. The maximum flow capacity is 400 cfs.

Bucks Creek Powerhouse

The Bucks Creek Powerhouse is a 47-foot-long by 132-foot-wide, steel-frame and
reinforced concrete building. The powerhouse contains two double-overhung impulse
turbines that each have a rated output of 40,000 horsepower (hp). In addition, the
powerhouse includes two revolving field generators that have a total maximum capacity
of 65 MW. The normal maximum gross head of Bucks Creek Powerhouse is 2,558 feet,
generating an average annual 223.6 gigawatt hours (GWh) with an average capacity
factor of 39.3 percent.

There are no project transmission lines at the Bucks Creek Powerhouse because it
connects directly to an adjacent non-project switchyard that is part of the interconnected
transmission system.

Bucks Creek powerhouse releases all flow to the NFFR, 1 mile upstream of Rock
Creek Powerhouse, which is part of PG&E’s Rock Creek-Cresta Hydroelectric Project
(FERC Project No. 1962).

2.1.1.2 Grizzly Development

The Grizzly Development is located downstream of Lower Bucks Lake and
upstream of the Bucks Creek Powerhouse. Completed in 1993, the Grizzly Development
is composed of the Grizzly Powerhouse Tunnel and the Grizzly Powerhouse.'®

Grizzly Powerhouse Tunnel

The 12,320-foot-long, 11- to 14-foot-diameter Grizzly Powerhouse Tunnel
(including a 4,900-foot-long, 4.5- to 8-foot-diameter buried penstock leading to Grizzly
Powerhouse) conveys the flow from Lower Bucks Lake to Grizzly Powerhouse. The
maximum flow capacity is 400 cfs.

18 Prior to the construction of the Grizzly Powerhouse, the now operationally
abandoned Lower Bucks Lake Tunnel conveyed water from Lower Bucks Lake into
Grizzly Forebay along Grizzly Creek.
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Grizzly Powerhouse

The Grizzly Powerhouse is a 65-foot-long by 55-foot-wide, steel-frame and
concrete building that contains one vertical Francis turbine with a rated output of 19.7
MW and one synchronous generator with a maximum capacity of 20 MW. The normal
maximum gross head of Grizzly Powerhouse is 719 feet with an average annual
generation production of 47.4 GWh, for an average capacity factor of 28.2 percent.
Grizzly Powerhouse discharges directly into the Grizzly Forebay.

A 4.2-mile-long, 115-kilovolt (kV) transmission line transmits power from Grizzly
Powerhouse to PG&E’s 115-kV Caribou-Palermo Transmission Line, part of the
interconnected system.

2.1.2 Project Safety

The project has been operating since 1990 under the existing license. During this
time, Commission staff has conducted operational inspections focusing on the continued
safety of the structures, identification of unauthorized modifications, efficiency and
safety of operations, compliance with the terms of the license, and proper maintenance.
In addition, the project has been inspected and evaluated every 5 years by an independent
consultant, and consultant’s safety reports have been submitted for Commission review.
As part of the relicensing process, Commission staff evaluated the continued adequacy of
the proposed project facilities should a new license be issued. Special articles may be
included in any license issued, as appropriate. Commission staff would continue to
inspect the project during the new license term to assure adherence to Commission-
approved plans and specifications, special license articles relating to construction (if any),
O&M, and accepted engineering practices and procedures.

2.1.3 Existing Project Operation

The project is a peaking system normally operated remotely from PG&E’s Rock
Creek Powerhouse switching center. Powerhouse operations, minimum instream flows,
and reservoir levels are monitored and controlled 24 hours a day, 7 days a week from the
switching center. Roving operators inspect Bucks Creek and Grizzly Powerhouses
regularly. If an alarm at a powerhouse or other project facility is received at the
switching center, a roving operator is dispatched to investigate the cause of the alarm and
to correct any problems that may exist. The licensees typically schedule planned
maintenance of dams, powerhouses, and penstocks during low electric power demand
periods.

Operation of the Bucks Lake and Grizzly developments, described above, are
coordinated to optimize the use of water. Project operations are coordinated with the
operations of PG&E’s other three FERC-licensed hydropower projects in the NFFR
watershed, upstream and one downstream of the Bucks Creek Project. The most
upstream project is the Upper North Fork Feather River Project (FERC Project No.
2105). The next project downstream is the Rock Creek-Cresta Project (FERC Project
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No. 1962), which has facilities both upstream and downstream of the Bucks Creek
Project; and the most downstream project is the Poe Project (FERC Project No. 2107).
These facilities modify the timing and magnitude of natural flows in the NFFR, upstream
and downstream from the Bucks Creek Project and include six dams/reservoirs and eight
powerhouses. Figure 2-1 is a schematic overview diagram of all four projects. The flow
of water through the four projects is shown in figure 2-2.
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The project reservoirs are also operated consistent with a Memorandum of
Understanding (MOU) between the PNF and the licensees (PG&E, 1998). The MOU
requires the following:

A. Lower Bucks Lake shall not be drawn down below elevation 4,966 feet.

B. The lake levels of Lower and Middle Three Lakes shall be maintained as in
the 10-year period of 1957 through 1967. Lower Three Lakes shall not be
drawn down below elevation 6,050 feet and Middle Three Lakes shall not
be drawn down below elevation 6,057 feet.

C.1  Drawdown on Bucks Lake for a year other than a dry year during June 1
through September 1 shall not exceed 15 feet below the water surface
elevation of June 1, and at no time shall the water surface elevation go
below elevation 5,100 feet.

C.2. Drawdown on Bucks Lake for a dry year shall not go below water surface
elevation 5,080 feet and this level shall not be reached prior to
September 1.

D.  Grizzly Forebay shall not be drawn down below elevation 4,303 feet.

Under the MOU, a dry year is defined as “any 12-month period beginning May 1
in which the natural runoff of the Feather River at Oroville for the April 1 to July 31
period, as forecast on April 1 by the California Department of Water Resources (DWR)
and as may be adjusted by the State on May 1, will be 50 percent or less of the average
for such period as computed by the State for the 50-year period in use at that time.”
Departure from these reservoir operation criteria is permissible only when it is necessary
to do maintenance on the respective dams or outlet works, when in the interest of public
safety, or as may be otherwise authorized by FERC. All elevations are on Feather River
Power Company datum. For example, Elevation 5,155.0 feet Feather River Power
Company = 5,158.5 feet U.S. Geological Survey [USGS].

The licensees operate the Bucks Creek Powerhouse in a manner that reduces daily
average water temperatures both in the lower Rock Creek Reach (between Bucks Creek
and Rock Creek Powerhouses) and the Cresta Reach. Bucks Creek Powerhouse
discharges to the NFFR approximately 1 mile upstream of Rock Creek Powerhouse and
has significantly cooler water. This benefits the lower Rock Creek reach, which
comprises about 12 percent of the total Rock Creek reach, as well as the Cresta Reach.

19 All elevations are on Feather River Power Company datum. For example,
Elevation 5,155.0 feet Feather River Power Company = 5,158.5 feet U.S. Geological
Survey [USGS]. Elevations in “PG&E (formerly, Feather River Power Company)
Datum” are 3.5 feet lower than those expressed as “U.S. Geological Survey Datum.”
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Bucks Creek Powerhouse has a normal maximum gross head of 2,558 feet, the
highest hydraulic head in PG&E’s hydropower system. Bucks Creek Powerhouse is
equipped with automatic generation control capability so that the California Independent
System Operator can control generation. The 65-MW Bucks Creek Powerhouse
produces an average annual 223.6 GWh, with an average capacity factor of 39.3 percent.

The Grizzly Powerhouse head is 719 feet. Its 19.8-MW unit has an average
annual production of 47.4 GWh, for an average capacity factor of 27.3 percent.

Under current practices, the valve at Three Lakes is closed in the late spring to
allow it to fill throughout the summer. Beginning in late summer, the licensees typically
release between 4 and 12 cfs from Three Lakes Dam, depending on the water year, until
the lower lake is drawn down to minimum pool. There are no power generation facilities
associated with Three Lakes; instead, the stored water is diverted from Milk Ranch Creek
into Milk Ranch Conduit and conveyed to Lower Bucks Lake for generation at the
Grizzly and Bucks Creek Powerhouses. The conduit also collects water from seasonally,
spatially intermittent tributary streams within the Milk Ranch Creek and the Bucks Creek
watersheds.

2.1.4 Existing Environmental Measures

The licensees operate the Bucks Creek project in accordance with environmental
measures in the current license as discussed below.

Under Article 13, the licensees provide minimum instream flows in Bucks Creek
and Grizzly Creek in accordance with a 2006 license amendment (FERC, 2006a) (table 2-
1). Milk Ranch Creek and Bucks Creek below Bucks Lake have no minimum instream
flow requirements.

In accordance with Article 13, annual channel maintenance spills at both Lower
Bucks Lake Dam and Grizzly Forebay Dam are required in Wet and Above Normal water
years®® (FERC, 2006b). Both annual spill (50 to 70 cfs for a minimum of 12 hours) and
periodic (every 5 years) high spill (150 to 245 cfs for a minimum of 12 hours) events are
required, should natural spill events of this magnitude not occur. At Grizzly Forebay
Dam, annual spill requirements of 50 to 70 cfs for a minimum of 12 hours are required in
Wet and Normal water years by License Article 13, should natural spill events of this

20 Licensees shall determine water-year type for channel maintenance flow
releases based on the predicted unimpaired inflow to Oroville and spring snowmelt runoff
forecasts provided by licensees and California DWR each month from March through
May. The water-year types are defined as follows: Wet: greater than or equal to 5,679
thousand acre-feet (TAF) inflow to Oroville; Normal: less than 5,679 TAF but greater
than or equal to 3,228 TAF inflow to Oroville; Dry: less than 3,228 TAF but greater than
or equal to 2,505 TAF inflow to Oroville; Critically Dry: less than 2,505 TAF inflow to
Oroville.
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magnitude not occur in the previous 18 months (FERC, 2006b). In addition, the licensees
conduct large wood management at project reservoirs. At Lower Bucks Lake Dam, spills
occur infrequently and most of the flow immediately below the dam comes from
minimum flows released through the dam’s low-level outlet. Due to the irregularity of
spills at the dam, large wood that builds up on the spillway approach apron is
mechanically removed and placed in the channel downstream of the dam. At Grizzly
Forebay, the downstream end of the reservoir’s log boom remains attached to the right
side of the spillway year-round. This allows large wood to freely pass over the spillway
during spill events.

The licensees implement the Bald Eagle Management Plan (Article 103 in FERC’s
Order Amending License for the Grizzly Powerhouse Development) to protect bald
eagles from human disturbance and provide suitable habitat for future nesting
opportunities in the vicinity of the project. The plan establishes nest management zones
(NM2Z) to protect nesting sites in the project area, which provide up to a one-half mile
buffers around existing nests. Currently, there are two NMZs in the project vicinity,
located at Bucks Lake and Grizzly Forebay. The plan requires the licensees to conduct
annual productivity surveys of these nests. The plan also includes measures to avoid,
protect, and minimize effects to bald eagles from project activities throughout the year.
Within the NMZs, project activities are restricted during the limited operating period
(LOP); for example, non-emergency maintenance activities must occur outside the LOP
(PG&E, 2006c¢).

Table 2-1.  Existing minimum instream flow requirements for Grizzly Creek and
Bucks Creek as amended in 2006 (Source: PG&E and City, 2018, as
modified by staff).

Location! Period Minimum Release
Bucks Creek below Lower Nov 1 - April 30 4 cfs
Bucks Lake May 1 — June 30? 8 cfs

July 1 —0Oct 31 6 cfs
Grizzly Creek below Nov 1 - April 30 4 cfs
Grizzly Forebay Dam May 1 — June 302 8 cfs

July 1 —0Oct 31 6 cfs

1 Milk Ranch Creek below Three Lakes and Bucks Creek below Bucks Lake Dam have
no minimum instream flow requirement.

2 Streamflow is subject to weather dependent access conditions (i.e., snow), as
adjustments may need to be performed manually.
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The licensees also implement protection measures for the willow flycatcher. The
measures include developing a plan to protect willow flycatcher habitat within the FERC
project boundary and monitor grazing effects to willow flycatcher habitat in Haskins
Valley (PG&E, 2002a and 2006a). Project land within Haskins Valley are routinely
monitored for changes in grazing effects and related issues, such as noxious weed
infestations.

The licensees implement a Quagga/Zebra Mussel Infestation Prevention Program
in compliance with requirements of the California Fish and Game Code (AB2065) at all
of its reservoirs and waterways to protect its assets and the ecological integrity of its
reservoirs and waterways (PG&E, 2009). The program includes a vulnerability
assessment of the lakes and reservoirs to determine the potential for infestation; a public
education program to inform reservoir users of any infestation and measures to prevent it
from spreading; monitoring for early detection of these mussels; and management of
recreation, boating, and fishing activities, as needed.

PG&E employees are required to attend annual training that includes prevention of
nonnative invasive plant (NNIP) transport (via vehicles), cleaning procedures for rental
equipment, cleaning procedures when moving between watersheds, protection of special-
status species occurrences, minimizing erosion, and controlling sediment best
management practices (BMPs).

The licensees implement a Shoreline Management Plan (SMP), which addresses
uses and occupancies on the Bucks Lake shoreline within the FERC project boundary and
provides guidance for managing the shorelines on other project reservoirs (PG&E, 2007,
reviewed 2014). The SMP requires a 25-foot horizontal setback from the ordinary high
water mark for buildings and development, except docks and buoys. The plan also
requires all private uses of the Bucks Lake shoreline (e.g., residences and their
maintenance activities, private docks/buoys) to be permitted by the licensees and
appropriate agencies and to follow guidelines specified in the plan. A revised SMP was
filed with the Commission on July 26, 2019, and addresses all shorelines within the
project boundary, and guides the use, occupancy, and management of shoreline
resources.

National Forest System (NFS) roads that the licensees use to access the project are
managed under the terms of a Road Maintenance Agreement (RMA) (Forest Service,
1988). For each RMA segment, the agreement identifies the road maintenance level, the
licensees’ and Forest Service road maintenance cost-sharing responsibilities, and which
organization will perform road maintenance.

The licensees prepared a Visual Resources Plan (Revision 2) (PG&E, 1991a) for
the Grizzly Development in consultation with and approved by the Forest Service. The
plan included mitigation measures to minimize aesthetic effects of the Grizzly
Development and specific existing project features intended to meet the Forest Service’s
Visual Quality Objectives (VQOs) to the extent practicable. The licensees implemented
the measures for the Grizzly Development.
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2.2 APPLICANTS’ PROPOSAL

The licensees do not propose any activities that would involve major construction
or changes in power generation facilities. The licensees propose modifications to the
Bucks Lake Dam flow release structure, recreation facilities, and the project boundary.
Changes are listed below.

2.2.1 Proposed Facility Modifications

e At Bucks Lake Dam, install a Howell-Bunger valve at the end of the existing
low-level outlet at the base of the dam to release the minimum flows into
Bucks Creek.

e Cap or cover Milk Ranch Conduit Diversion No. 8 to prevent diversion of
water from Bear Ravine.

e Implement the Recreation Management Plan, which includes the following
facility modifications and new recreation facilities:

Bucks Lake Inlet Parking: Install visitor information signage.

Grizzly Forebay Campground: Replace site amenities and reduce
vegetation fuel loading.

Grizzly Forebay Recreation Area and Gaging Station Trail: Construct up
to?! two accessible parking spaces, install signage, and replace restroom in
the recreation area. Perform heavy maintenance on the trail to maintain a
class 2 level of trail development.

Haskins Valley Boat Launch: Reconstruct boat ramp to comply with
current California Department of Boating and Waterway standards for a
single lane ramp.

Haskins Valley Campground: Reconstruct campground, including the
water system, convert five existing campsites to an amphitheater for
interpretive and educational programs, construct five additional single-
family campsites and vault restroom, and provide one electrical hookup at
each of about 20 campsites.

Hutchins Group Campground: Reconstruct group campground including
the water system and amphitheater. Expand areas for parking, increase
overnight capacity where conditions allow. Perform trail maintenance and

21 Proposing that “up to” a number of features would be constructed provides the
licensees with the option of constructing an unknown minimum number of features,
which could result in the construction of zero improvements.
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install signage on the trail between Hutchins Campground and Lower
Bucks Lake.

Indian Rock Day Use Area: Reconstruct day use area (replace picnic tables
and restroom) and formalize trails.

Lower Bucks Lake Campground: Relocate the existing campsites to a new
location upslope of the road and away from the shoreline. Construct up to
15 family campsites, and one host site. Provide site markers, tables, tent
pads, fire rings, and wildlife-resistant food storage, potable water supply,
and restrooms. Install electrical hookup at three to four sites. Treat
vegetation to reduce fuel loading within and immediately adjacent to the
campground. Eliminate overnight use at existing campsite numbers 1 and 2
and restore sites. Convert existing campsite numbers 3 and 4 to two or
three family campsites. Convert existing campsite numbers 5 and 6 to a
day use area (with seven picnic sites, parking for seven vehicles, and
shoreline access for hand launching watercraft). Convert existing campsite
number 7 to a multi-family campsite. Install three vault restrooms along
Forest Road 24N24 to serve the day use area and the two multi-family
campsites.

Lower Bucks Lake Day Use Area: Replace the vault toilet. Construct a
paved parking area with barriers to prevent vehicle access to the shoreline.
Construct up to seven picnic sites with tables and fire grills. Construct a
surfaced boat launch for launching car top and small trailered watercraft.
Install site signage and information boards.

Mill Creek Campground: Reconfigure existing campground layout and
provide additional overnight capacity. Reconstruct the water system and
replace site amenities. Perform trail maintenance and install signage on the
trail between the campground and the non-project Mill Creek Trail.

Sandy Point Day Use Area and Boat Launch: Replace site amenities and
reconstruct the water system. Construct a double-lane boat launch with
courtesy dock. Install signage in conjunction with the construction of the
new Bucks Lake Shoreline Trail.

Sundew Campground: Reconfigure the existing campground layout and
provide up to two additional multi-family campsites. Replace site
amenities and reconstruct the water system. Install signage in conjunction
with construction of the new Bucks Lake Shoreline Trail.

West End Cove Day Use Area: Replace amenities, construct a fishing
access facility, and construct up to six additional paved parking spaces.

Bucks Lake Boat-In Campground: Construct up to five family campsites
with site markers, tables, tent pads, fire rings, wildlife-resistant food
storage, and one vault toilet within the existing footprint of site number 1.
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Formalize and harden access to routes connecting the shoreline, campsites,
and other campground amenities. Install entrance sign and information
boards. Concurrent with campground development, remove all amenities
from existing site numbers 2 and 3 and restore the sites to discourage
overnight use. The Forest Service will retain management of existing sites

4 and 5.

= Bucks Lake Shoreline Trail: Construct a new trail between Sundew and
Mill Creek Campgrounds to accommodate pedestrian and bicycle use.
Include a parking area near the entrance to Sundew Campground.

2.2.2 Proposed Project Boundary Changes

The licensees propose to modify the FERC project boundary in select areas to

include existing facilities and roads necessary for project operations and maintenance,
and to exclude excess land and roads currently within the FERC project boundary that are
not required for project purposes.

The proposed project boundary modifications would reduce the amount of federal

land by 240.1 acres, resulting in a total of 1,299.4 acres of federal land within the project
boundary. The proposed modifications are shown in Exhibit G of the Final License
Application (PG&E and City, 2016a), and are described in table 2-2.

Table 2-2.

boundary (Source: staff).

Licensees’ proposed additions and removals from the project

Additions to the Project Boundary

Removals from the Project Boundary

Three Lakes Area

Include the Three Lakes Trail, near
the Upper Lake of Three Lakes,
with a 12.5-foot buffer on each side
of the centerline of the trail.
Include the entire helipad use area
at the Milk Ranch Conduit Road
helipad, including the maintenance
buffer and access road.
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Remove the Upper Lake from the
project boundary at Three Lakes.
Remove land on the north side of
the Three Lakes Trail beyond the
12.5-foot buffer from the centerline
of the trail at Lower and Middle
Lakes at Three Lakes.

Remove land around the current
restroom at Three Lake Trailhead.



Additions to the Project Boundary

Removals from the Project Boundary

Grizzly Forebay Area

Include the staging area at the
intersection of Bucks Penstock
Road and Grizzly Big Creek Road
Include the entire helipad use area,
maintenance buffer, and access at
the Bucks Communication Tower
helipad.

Include the Grizzly Forebay
Gaging Station Trail with a 12.5-
foot buffer on each side of the
centerline of the trail.

Include all campground facilities at
Grizzly Forebay Campground.

Remove land along the south
shoreline of Grizzly Forebay
beyond a 25-foot horizontal buffer
from the maximum water surface
elevation.

Lower Bucks Lake Area

Include land along the south
shoreline of Lower Bucks Lake to
create a 25-foot horizontal buffer
from the maximum water surface
elevation where the existing project
boundary is less than a 25-foot
horizontal buffer from the
maximum water surface elevation.

Remove land along the south
shoreline of Lower Bucks Lake
beyond a 25-foot horizontal buffer
from the maximum water surface
elevation.

Remove land along the north
shoreline of Lower Bucks Lake
beyond a 40-foot buffer north of
the Three Lakes Road, with the
exception of the area for the future
relocation of the Lower Bucks
Lake Campground.

Buck Lakes Area

Include the existing water system
infrastructure at Mill Creek
Campground.

Include the Mill Creek Tie Trail at
Mill Creek Campground with a
12.5-foot buffer on each side of the
centerline of the trail.

Include the Hutchins Group
Campground Trail with a 12.5-foot

Remove land west of Bucklin Road
along the west shore of Bucks Lake
between Indian Rock Day Use
Area and the Dam Spillway Access
Road.

Remove Bucklin Road from the
project boundary on the west side
of Bucks Lake.

Remove land along the shoreline at
Bucks Lake for areas outside of the
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Additi

ons to the Project Boundary

Removals from the Project Boundary

buffer on each side of the centerline
of the trail.

Include access roads at all project
recreation facilities where the road
is not currently within the project
boundary.

Include all campground facilities
along the east edge of the Haskins
Valley Campground, extending the
project boundary eastward to the
edge of Bucks Lake Road.

Include land along the shoreline at
Bucks Lake for areas outside of the
existing project facilities and
recreation areas to create a 25-foot
horizontal buffer from the
maximum water surface elevation
where the existing project boundary
Is less than a 25-foot horizontal
buffer from the maximum water
surface elevation.

Include land at Bucks Creek Inlet
for roadside parking for shoreline
access.

existing project facilities and
recreation areas beyond a 25-foot
horizontal buffer from the
maximum water surface elevation.
Remove the Whitehorse
Campground expansion area and
the eastern Bucks Inlet expansion
area from the project boundary.
Remove land around the Bucks
Lake Dam Water Supply Line and
Diversion on the west side of
Bucks Lake.

Remove land at the Mill Creek
Trailhead and Mill Creek Trail
along the eastern portion of Bucks
Lake.

Remove land at Bucks Lake Boat-
In campground sites 4 and 5.

2.2.3 Proposed Project Operation

The project would continue to be operated as it has since the 2006 license
amendment, except for the changes associated with the licensees’ proposed
environmental measures listed below. Each includes a reference to a more detailed
description of the measure (e.g., GEN-1) that can be found in the licensees’ supplement
to the final license application (PG&E and City, 2018).

Provide higher minimum instream flows, by water year type and month, to
Bucks Creek below Lower Bucks Lake Dam and Grizzly Creek below Grizzly
Forebay. Provide minimum instream flows where none are required under the
existing license, by water year type and month, in the following reaches:

Bucks Creek below Bucks Lake Dam, Milk Ranch Creek downstream of Three
Lakes, Milk Ranch Creek at Milk Ranch Conduit Diversion No. 1, and South
Fork Grouse Hollow Creek at Milk Ranch Conduit Diversion No. 3 (WR-1)

(table 2-3).
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Cease diverting flows from Bear Ravine into Milk Ranch Conduit at Milk
Ranch Conduit Diversion No. 8, thereby allowing the unimpaired flow in Bear
Ravine to continue downstream of the diversion (WR-2).

Adjust the timing of the annual drawdown of Three Lakes to begin around
August 15 or later, depending upon the elevation of Lower Three Lakes, with
the objective of reaching minimum pool at Lower Three Lakes by
September 15 at a release of 9 cfs (WR-3).

Continue to provide channel maintenance flows in Bucks Creek below Lower
Bucks Lake and in Grizzly Creek below Grizzly Forebay. In Normal and Wet
water years, if a High Spill (200-300 cfs magnitude flow for at least 18 hours)
has not occurred during the previous 5 years in Bucks Creek below Lower
Bucks Lake Dam, the licensees would make a good faith effort to schedule a
High Spill event of 200-300 cfs. If, prior to March 31 of each year, a spill of at
least 50 cfs for at least 18 hours duration has not occurred in the last 18 months
in Grizzly Creek below Grizzly Forebay Dam, the licensees would provide
minimum streamflows of 50 to 70 cfs for at least 18 hours prior to April 15 of
that year (WR-4).

Continue to maintain minimum reservoir elevations as described in measure
WR-5. Lower Bucks Lake would not be drawn down below elevation 4,966
feet, Lower and Middle Three Lakes would not be drawn down below
elevation 6,050 feet, Bucks Lake would not be drawn down below elevation
5,080 feet (depending on water year type)??, and Grizzly Forebay would not be
drawn down below elevation 4,303 feet.

Gradually ramp down the spill by changing unit loads at Bucks Creek
Powerhouse and/or Grizzly Powerhouse when managed spill occurs at Grizzly
Forebay Dam or Lower Bucks Lake Dam (WR-6).

Classify four water-year types: Wet, Normal, Dry, and Critically Dry for
alignment with the Rock Creek-Cresta (FERC No. 1962) and Poe (FERC No.
2107) projects (WR-7), as needed to guide operational activities.

Leave the six inoperable diversions along Milk Ranch Conduit (FERC
Diversion Nos. 1, 4, 5, 6, 7, and 8) and their ancillary features in an inoperable
condition (i.e., no longer able to divert flows). Leave any remaining diversion
structures in place and manage them for safety and aesthetics in consultation

22 Drawdown in other than a Dry or Critically Dry water year during June 1
through September 1 would not exceed 15 feet below the water surface elevation of
June 1, and at no time would the water surface elevation go below elevation 5,100 feet.
Drawdown for a Dry or Critically Dry water year would not go below water surface
elevation 5,080 feet and this level would not be reached prior to September 1.
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with the Forest Service and other interested relicensing participants within 6
months of license issuance (WR-8). Management actions vary slightly by
diversion.

e Temporarily close (i.e., bypass) Milk Ranch Conduit Diversion Nos. 1 and 2
(FERC Diversion No. Milk Ranch Creek and 15) during Wet water years, from
April 1, or as soon as reasonably accessible, through August 15, or when the
licensees initiate the annual Three Lakes drawdown (WR-9).

e Continue to divert seasonal flow at eight diversions located along Milk Ranch
Conduit (renumbered consecutively in the downstream direction beginning
with the intake at Milk Ranch Creek?®) (WR-8). Refer to table 2-4 and figure
2-3 for a summary and location of the diversions.

23 Unless specifically identified by a FERC Diversion Number, all references to
diversion numbers refer to the licensees’ proposed renumbering identified in table 2-4.
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Table 2-3.  Proposed Bucks Creek Project instream flows (cfs), by water year (WY) type (Source: PG&E and City, 2018,
as modified by staff).

WY Type Oct Nov Dec Jan Feb Mar  Apr May Jun Jul Aug Sept

Bucks Creek Below Bucks Lake (manual measurement
Project ID (Bucks?2)

All Water 3 3 3 3 3 3 3 3 3 3 3 3
Year Types

Bucks Creek below Lower Bucks Lake (continuous measurement)
Project ID (NF82)/USGS No. (11403530)

Critically Dry 6 4 4 4 6 7 7 7 6 6 6
Dry 6 5 5 5 6 8 8 8 8 6 6
Normal 6 6 6 6 8 12 12 12 9 8 7
Wet 8 8 8 8 10 15 15 15 11 10 8 8
Grizzly Creek below Grizzly Forebay (continuous measurement)

Project ID (NF222)/USGS No. (11404300)

Critically Dry 6 4 4 4 4 6 6 6 6
Dry 6 6 6 6 6
Normal 8 8 8 8 10 10 10 8
Wet 9 9 9 9 10 13 13 13 11 10 10 9

Milk Ranch Creek below Three Lakes (manual measurement)
Project ID (MR2)

Critically Dry  0.25 WS WS WS WS WS 0.25!  0.25 0.25 0.25 0.25 0.25
Dry 0.5 WS WS WS WS WS 0.51 0.5 0.5 0.5 0.5 0.5
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WY Type Oct Nov Dec Jan Feb Mar  Apr May Jun Jul Aug Sept

Normal 1 WS WS WS WS WS 1t 1 1 1 1 1
Wet 2 WS WS WS WS WS 2! 2 2 2 2 2

Milk Ranch Creek at Milk Ranch Conduit Diversion No. 1 (manual measurement)
Project ID (MRC1)

Critically Dry  0.25 0.252 0.25% 0.252 0.25% 0.25% 0.25' 0.25 0.25 0.25 0.25 0.25

Dry 0.5 0.252 0.25% 0.25° 0.252 0.25* 05! 0.5 0.5 0.5 0.5 0.5
Normal 1 0.252 0.25% 0.25% 0252 0.252 1! 1 1 1 1 1
Wet 2 0.252  0.25% 0.25% 0.25% 0.25% 213 2! 2! 2! 2! 2

South Fork Grouse Hollow Creek at Milk Ranch Conduit Diversion No. 3 (manual measurement)
Project ID (MRC2)

All Water 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54
Year Types

WS: “Winter Setting” where the low-level outlet valve is fully open and the natural inflow equals the outflow of the
reservoir. The licensees may open the outlet to the WS prior to November 1 if weather is predicted that may restrict safe
access to the valve house.

1 The licensees would adjust the valve within two business days, or as soon thereafter as accessible, following the
publication of California DWR water year forecast of unimpaired runoff in the Feather River at Oroville as set forth in
California DWR’s Bulletin 120.

20.25 cfs or natural inflow, whichever is less. Licensees may set the outlet to 0.25 cfs prior to November if weather is
predicted that may restrict safe access to the diversions.

3 Bypass flows from within two days of the April publication of California DWR’s Bulletin 120 forecast through August 15,
if conditions are met, in accordance with the Wet Water Year Milk Ranch Conduit Diversion Nos. 1 and 2 Bypass Flow
PM&E Measure (WR-9).

40.5 cfs or natural inflow, whichever is less.
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Table 2-4. Summary of Milk Ranch Conduit diversions and proposed actions (Source:
PG&E and City, 2018a, as modified by staff).

FERC Diversion _Proposed Drainage Name Proposed Action
No. Diversion No.
Milk Ranch Creek 1/Intake Milk Ranch Creek Active Diversion!
North Fork Grouse  Active Diversion
15 2
Hollow Creek
South Fork Grouse  Active Diversion
14 3
Hollow Creek
13; 12 4 Unnamed Drainage  Active Diversion
11 5 Unnamed Drainage  Active Diversion
10 6 Bear Trap Creek Active Diversion
9 7 Slide Ravine Active Diversion
8 - Unnamed Drainage ~ Not Operated?
7 - Unnamed Drainage  Not Operated
6 - Unnamed Drainage  Not Operated
5 - Unnamed Drainage  Not Operated
4 - Unnamed Drainage  Not Operated
3 8 Bear Ravine Actively Maintained,
but Not Operated?
2 9 Unnamed Drainage  Active Diversion
1 - Unnamed Drainage  Not Operated

! Diversion would continue to be operated and maintained.
2 Diversion no longer would be operated or maintained.

3 Although actively maintained as part of the FERC project, the licensees would stop
diverting flows from Bear Ravine into Milk Ranch Conduit at Milk Ranch Conduit
Diversion No. 8, per the requirements of measure WR-2, Full Natural Flow in Bear
Ravine at Milk Ranch Conduit Diversion No. 8.
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2.2.4 Proposed Environmental Measures

The licensees propose the following environmental measures:

General Measures

Provide annual employee training related to special-status species, non-native
invasive plants, cultural resources, and reporting procedures.

Consult annually with the Forest Service and other interested agencies
regarding license implementation, resource monitoring results, non-routine
maintenance, and overall coordination of activities occurring on National
Forest System (NFS) land.

Establish an Ecological Consultation Group to annually consult on the
implementation of resource management plans and other applicable license
conditions.

Geology and Soils

Implement an Erosion Management Plan (filed September 20, 2019) to
minimize future erosion and sedimentation as a result of ground-disturbing
activities from routine O&M, emergency actions, and planned projects
associated with specific resource plans within the project boundary.

Aquatic Resources

Allow large woody material to pass over Grizzly Forebay Dam and Lower
Bucks Lake Dam during spill events to improve aquatic habitat downstream.
Wood at Bucks Lake Spillway would be manually relocated to the Lower
Bucks Lake Spillway to protect a road crossing over the spillway.

Implement a Gravel Augmentation Plan (filed September 20, 2019) to improve
trout spawning habitat and populations downstream of Lower Bucks Dam and
Grizzly Forebay Dam.

Provide higher minimum instream flows, by water year type and month, to
Bucks Creek below Lower Bucks Lake Dam (ranging from 4 to 15 cfs), and
Grizzly Creek below Grizzly Forebay (ranging from 4 to 13 cfs).

Provide minimum instream flows where none are required under the existing
license, by water year type and month, in the following reaches: Bucks Creek
below Bucks Lake Dam (3 cfs in all months regardless of water year type),
Milk Ranch Creek downstream of Three Lakes (ranging from 0.25 cfs to the
unimpaired inflow to the reservoir), Milk Ranch Creek at Milk Ranch Conduit
Diversion No. 1 (ranging from 0.25 cfs or the natural inflow, whichever is less,
to 2 cfs), and South Fork Grouse Hollow Creek at Milk Ranch Conduit
Diversion No. 3 (0.5 cfs or natural inflow, whichever is less).
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e Initiate the annual drawdown of Three Lakes between August 15 and
September 15 to prevent dewatering of brook trout redds.

e Provide channel maintenance flows of increased duration and magnitude to
Bucks Creek below Lower Bucks Lake Dam and Grizzly Creek below Grizzly
Forebay Dam to protect and enhance riparian and instream habitat.

e Continue to manage reservoir operations to maintain the following existing
minimum pool elevations to protect and enhance aquatic habitat and recreation
resources: 4,966 feet at Lower Bucks Lake; 6,050 feet at Lower Lake; 6,057
feet at Middle Lake; 4,303 at Grizzly Forebay; in a Dry or Critically Dry water
year type, 5,080 feet at Bucks Lake; and in a Wet or Normal water year type,
5,100 feet at Bucks Lake, and not exceed 15 feet below the water surface
elevation as of June 1 between June 1 and September 1.

e Gradually decrease powerhouse load changes during managed spills, and
schedule no outages longer than 2 weeks at Bucks and Grizzly Powerhouses
during April through July to reduce potential effects of flow fluctuations on
fisheries and breeding and rearing foothill yellow-legged frogs (FYLF).?*

e Determine water-year type annually, to be used for the implementation of
instream flows, channel maintenance flows, project reservoir operations, and
Milk Ranch Conduit bypass flows in Wet water years, based on the California
Department of Water Resources forecast to be consistent with other NFFR
watershed hydroelectric projects and simplify compliance and operational
consistency for instream flows.

e Leave six inoperable diversions along Milk Ranch Conduit in place to maintain
current channel and riparian conditions.

e Allow unimpaired flow at two Milk Ranch Conduit diversions, Milk Ranch
Creek (Diversion No. 1) and North Fork Grouse Hollow Creek (Diversion No.
2), during Wet water years rather than seasonally diverting flows into the
conduit to enhance seasonal aquatic habitat and year-round riparian resources.

e Implement a Streamflow and Reservoir Level Gaging Plan (filed
September 20, 2019) to document compliance with streamflow and reservoir
level requirements.

24 Project effects on all amphibian and aquatic reptiles are addressed in section
3.3.3, Terrestrial Resources, or section 3.3.4, Threatened and Endangered Species, as
listing status dictates. However, this measure pertains to flow regulation, so it is listed
under Aquatic Resources.
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Implement a Hazardous Materials Management Plan (filed September 20,
2019), which includes standard practices regarding the storage, use, transport,
and disposal of hazardous materials to protect water quality.

Develop a fish stocking plan for Bucks Lake, Grizzly Forebay, and Middle and
Lower Lakes to improve the recreational fishery.

Implement an Aquatic Resources Monitoring Plan (filed September 20, 2019)
that includes measures to monitor stream fish populations in Milk Ranch,
Bucks, and Grizzly Creeks downstream of Project dams; brook trout in Three
Lakes; benthic macroinvertebrates and FYLF in project-affected reaches of
Bucks, Grizzly, and Milk Ranch Creeks; water temperature in lower portions
of Milk Ranch Creek, Bucks Creek, and Grizzly Creek, upstream of the NFFR;
water quality in recreational areas of Bucks Lake, Lower Bucks Lake, Grizzly
Forebay, and Three Lakes and Bucks Creek downstream of Lower Bucks
Lake; and stream channel morphology, large woody material and riparian
vegetation in Bucks and Grizzly Creeks below Lower Bucks Lake Dam and
Grizzly Dam, respectively, to document any long-term changes in resource
conditions in order to facilitate resource management.

Implement an Aquatic Invasive Species Management Plan (filed September 20,
2019) to prevent the introduction and spread of aquatic invasive species on
project land.

Terrestrial Resources

Implement an Integrated VVegetation Management Plan (filed September 20,
2019) that includes measures to protect special-status plant populations and
natural communities on project land.

Implement a Bald Eagle Management Plan (filed September 20, 2019) to
protect eagles on project land from disturbance.

Limit O&M activities on project land during the osprey breeding season
(March 15 to August 31). During this period, 300- to 500-foot protective
buffers would be established around active osprey nests when conducting
potentially disruptive project maintenance activities to protect nesting birds
from disturbance. Buffers would extend to a 1,000-foot radius if prolonged
helicopter use is planned.

Limit O&M activities on project land during the California spotted owl and
northern goshawk breeding seasons (March 1 through August 31 and
February 15 through August 31, respectively). During this period, 0.25-mile
protective buffers would be established around active nests when conducting
potentially disruptive project maintenance activities to protect nesting birds
from disturbance.
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Evaluate, and upgrade if necessary, the project transmission line for
consistency with Avian Powerline Interaction Committee (APLIC) standards
and implement other raptor protection measures. Throughout the term of the
new license, ensure all newly installed powerlines, poles, conductors, and other
transmission infrastructure conform to current guidelines to minimize or avoid
electrocution and collision hazards.

Conduct nesting surveys on project land for California spotted owls and
northern goshawks the first year following license issuance, then every 7 years
thereafter, and establish buffers in which no work would occur around active
nests to protect nesting birds from disturbance.

Limit O&M activities on project land during willow flycatcher breeding season
within buffer zones around suitable habitat to protect nesting birds from
disturbance.

Consult with a bat biologist prior to significant project facility modifications
and project-related vegetation management activities to protect maternity
colonies composed of approximately 50 bats or more and colonies of any size
If composed of special-status bats.

Inspect project tunnels for bats prior to conducting O&M activities in the
winter and implement appropriate protective measures or a limited operating
period to protect hibernacula supporting special-status bat species or
approximately 50 or more non-special-status bats.

Consult with a bat biologist prior to any loud/vibration O&M activities along
Three Lakes Road or Three Lakes Dam to protect special-status bat species
during the maternity season.

Threatened and Endangered Species

Provide unimpaired flows to Bear Ravine at Milk Ranch Conduit Diversion
No. 8 to protect the federally endangered Sierra Nevada yellow-legged frog
(SNYLF) and its critical habitat.

Implement a SNYLF Management Plan (filed September 20, 2019) that
includes measures to protect SNYLF and their suitable habitat during project-
related O&M activities in areas above 4,500 feet.

Recreation Resources

Implement a Recreation Management Plan (filed October 3, 2019) that
includes measures to address existing and future recreation resource needs
within the project boundary.
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Land Use and Aesthetics

Implement a Transportation Management Plan (filed September 20, 2019) that
provides guidance for the rehabilitation and maintenance of project roads.

Implement a Fire Prevention and Response Plan (filed September 20, 2019)
that includes procedures for fire prevention, reporting, and safe fire practices
for project facilities.

Implement a Shoreline Management Plan (SMP) (filed July 26, 2019) that
addresses all shorelines within the project boundary, and guides the use,
occupancy, and management of shoreline resources.

Consult with the Forest Service prior to painting the exterior of project
facilities on NFS land, to select a suitable paint color that minimizes the
contrast between facilities and their surrounding landscape.

Cultural Resources

Implement an Historic Properties Management Plan (HPMP) (filed August 15,
2019) to protect and preserve historic properties identified in the project area,
as well as ongoing inventory and evaluation of cultural resources in the project
area.

2.2.5 Modifications to Applicants’ Proposal—Mandatory Conditions

The following mandatory conditions have been provided and are evaluated as part
of the licensees’ proposal.

Section 4(e) Land Management Conditions

The Forest Service filed 62 final terms and conditions under section 4(e). We
consider conditions 1, 3 through 20, and 22 through 26 to be administrative; therefore,
they are not analyzed in this EIS. The remaining 38 conditions are resource-specific and
are analyzed in this EIS (appendix C).

Condition 2: Establish an Ecological Consultation Group and host annual
meetings to discuss the licensees’ compliance with license conditions and
implemented measures that have implications for ecological resources.

Condition 21: Implement the Hazardous Materials Management Plan for
locations on, or directly affecting, NFS land.

Condition 27: Provide annual employee environmental awareness training for
hydropower O&M staff.

Condition 28: Prepare a biological evaluation prior to taking any action to
construct new project features on NFS land that may affect Forest Service
special-status species or their critical habitat.
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Condition 29: Annually review special-status species lists and assess, in
consultation with the Forest Service, potential for project-related effects on
newly listed species or special-status species detected during project
construction, operation, or maintenance.

Condition 30: Determine the water year type for minimum streamflow
compliance based on the California DWR (Bulletin 120) Forecast of Total
Unimpaired Runoff in the Feather River at Oroville for the water year.

Condition 31: Meet the minimum streamflows in specified reaches by month
and water year type, as shown in table 2-3.

Condition 32: Cease diverting flows from Bear Ravine into Milk Ranch
Conduit at Milk Ranch Conduit Diversion No. 8, thus allowing for the
unimpaired flow in Bear Ravine.

Condition 33: Temporarily close two of the Milk Ranch Conduit Diversions if
the year is a Wet water year (as defined in condition 30, Annual Determination
of Water Year Type).

Condition 34: Implement channel maintenance flows in Wet and Normal
water years (as defined in condition 30) at Bucks Creek below Lower Bucks
Lake and Grizzly Creek below Grizzly Forebay.

Condition 35: Manage spill at Grizzly Forebay and Lower Bucks Lake,
coordinate managed spills with the Rock Creek-Cresta Project, and manage
spill to protect the FYLF population in the Cresta Reach.

Condition 36: Operate the project reservoirs so that Lower Bucks Lake is not
drawn down below 4,966 feet, Lower Three Lakes is not drawn down below
6,050 feet, Middle Three Lakes is not drawn down below 6,057 feet, Grizzly
Forebay is not drawn down below 4,303 feet, and Bucks Lake is operated
based on a month and water year type.

Condition 37: Draw down the elevation of Lower Three Lakes to reach
minimum pool by September 15 at a release of 9 cfs if the water surface
elevation is at or below 6,072 feet; if above this level, initiate drawdown on or
about August 15, and set the low-level outlet valve to release 9 cfs.

Condition 38: Manage diversions along Milk Ranch Conduit for safety and
aesthetics. Six diversion structures would be left inoperable (i.e., no longer
diverting flows) and would be managed for safety and aesthetics by the
licensees.

Condition 39: Implement the Streamflow and Reservoir Gaging Plan for
locations on, or directly affecting, NFS land.

Condition 40: Pass woody material at Bucks Lake, Lower Bucks Lake, and
Grizzly Forebay dams during spill events and channel maintenance flows. If
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these events are not sufficient to pass woody material, the licensees may
periodically mechanically remove woody material from the reservoirs.

Condition 41: Implement the Gravel Augmentation Plan for locations on, or
directly affecting, NFS land.

Condition 42: Implement the SNYLF Management Plan for locations on, or
directly affecting, NFS land.

Condition 43: Implement the Aquatic Resources Monitoring Plan for locations
on, or directly affecting, NFS land.

Condition 44: Develop a plan to manage AIS in waters within the project
boundary within 1 year of license issuance. The Plan shall include BMPs to
prevent the introduction of AlS, early detection monitoring, and monitoring
and management of existing populations of AlS.

Condition 45: Implement the Integrated Vegetation Management Plan for
locations on, or directly affecting, NFS land.

Condition 46: Evaluate, and upgrade if necessary, the transmission line for
consistency with APLIC and implement other raptor projection measures
within 2 years of license issuance; develop an avian protection plan that
outlines the design of any proposed modifications.

Condition 47: Implement the Bald Eagle Management Plan for locations on,
or directly affecting, NFS land.

Condition 48: Limit the operating period for potentially disruptive project
O&M activities to protect breeding osprey, including a protective buffer
around active nests during the breeding season.

Condition 49: Conduct periodic northern goshawk and California spotted owl
nesting surveys to determine changes to nesting locations within existing
territories and/or establishment of new territories.

Condition 50: Limit project-related activities during the California spotted owl
and northern goshawk breeding seasons within the vicinity of active nests
during their respective breeding seasons.

Condition 51: Limit project-related activities during the willow flycatcher
breeding season within 350 feet of suitable nesting habitat during the breeding
season.

Condition 52: Consult with a bat biologist prior to significant structural
modifications and vegetation management activities.

Condition 53: Consult with a bat biologist prior to loud/vibration activities
along Three Lakes Road or at Three Lakes Dam.
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Condition 54: Inspect project tunnels for bats prior to initiating O&M
activities in winter and develop appropriate protective measures.

Condition 55: Implement the Recreation Management Plan to address
recreation resource needs over time.

Condition 56: Revise the Bucks Lake SMP with a specific list of actions
outlined by the PNF and implement the plan.

Condition 57: Consult with the Forest Service prior to painting the exterior of
project structures during routine maintenance or initial construction.

Condition 58: Implement the Historic Properties Management Plan for
locations on, or directly affecting, NFS land.

Condition 59: Implement the Transportation Management Plan for locations
on, or directly affecting, NFS land.

Condition 60: Implement the Erosion Management Plan for locations on, or
directly affecting, NFS land.

Condition 61: Implement the Fire Prevention and Response Plan for locations
on, or directly affecting, NFS land.

Condition 62: Temporarily implement Critically Dry water year flows at
specified locations in consultation with the agencies.

Water Quality Certification Conditions

The Water Board has not yet acted on the licensees’ request for certification under
section 401 of the Clean Water Act; however, by letter filed on October 5, 2018, the
Water Board provided 22 preliminary conditions. We consider preliminary conditions 2
and 20 through 22 to be administrative so they are not analyzed in this EIS. The
remaining preliminary conditions of the certification (appendix D) specify the following:

Condition 1: Provide minimum instream flows below project diversions.
These would likely be specified by location, month and water year type.

Condition 3: Close Milk Ranch Conduit Diversion during Wet water years.
Operation of the diversion would differ depending on water year type.

Condition 4: Develop a drought management plan to protect beneficial uses of
water when minimum pool targets for project reservoirs or minimum instream
flow requirements cannot be achieved.

Condition 5: Manage large woody material at Bucks Lake, Lower Bucks Lake
and Grizzly Forebay to allow material to be passed below the impoundments.
This could occur during spill events, channel maintenance flows, or through
mechanical removal of material from the reservoirs.
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Condition 6: Implement ramping rate and spill management criteria to
minimize project-related fluctuations in affected river reaches (e.g., below
Grizzly Forebay and Lower Bucks Dam). Coordinate spill management with
the Rock Creek-Cresta Project.

Condition 7: Adopt minimum reservoir operating levels. Any minimum
reservoir condition would be designed to maximize recreational opportunities
and satisfaction, protect aquatic resources and allow flexible power generation.

Condition 8: Implement Three Lakes Reservoir drawdown schedule to balance
brook trout spawning (Salvelinus fontinalis), recreational interests and power
generation.

Condition 9: Formalize an Ecological Consultation Group specific to the
Bucks Creek project. The group should meet annually at a minimum to discuss
license implementation, monitoring and maintenance activities, and allow an
opportunity for the public to comment on project activities.

Condition 10: Develop an erosion and sediment control plan designed to
minimize and avoid undesirable erosion conditions near project streams and
reservoirs.

Condition 11: Develop an aquatic resources monitoring plan to protect the
beneficial uses of project waterways and ensure the underlying assumptions of
any water quality certification over the life a new FERC license. The plan
should address water temperature, water quality, large woody material, stream
channel morphology, fish and amphibian populations, and benthic
macroinvertebrates.

Condition 12: Develop a SNYLF management plan in consultation with FWS,
Forest Service, California DFW, and the Water Board. This plan most likely
would include BMPs for operations and maintenance activities in designated
critical habitat within the project boundary.

Condition 13: Provide annual notification to the Water Board regarding plans
to stock fish in project waters (timing, location, weight, etc.).

Condition 14: Develop a gaging plan, including plan objectives, gage
locations, operations and maintenance protocols, data collection protocols, and
information that will be included in annual reports.

Condition 15: Develop a recreation management plan describing existing and
proposed recreation facilities and measures to protect water quality and
beneficial uses of the surface waters during construction and maintenance
activities associated with recreational facilities.
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e Condition 16: Develop a road management plan that describes the protection,
maintenance, and construction of project roads in a manner that protects water
quality.

e Condition 17: Develop a gravel augmentation plan to include potential
augmentation locations to be finalized in consultation with relicensing
participants, timing of pre- and post-augmentation monitoring, and reporting
and consultation.

e Condition 18: Develop an AIS management plan. The goal of this plan is to
establish a framework with specific activities to minimize the spread and
impact of AIS on native fauna and habitats.

e Condition 19: Manage inactive diversions of Milk Ranch Creek to minimize
project-related erosion. The licensees should seal or otherwise render these
diversions permanently inoperable.

2.3 STAFF ALTERNATIVE

Under the staff alternative, the project would include most proposed
environmental measures developed by the licensees and relicensing participants, with the
exception of the proposed annual employee training (GEN-1), annual review of federally
listed and special-status species lists (GEN-2), and annual ecological group meeting
(GEN-3).

Although we recognize that annual employee training in project operations and
maintenance (GEN-1) would benefit environmental resources, the licensees are expected
to train their employees to the extent needed to comply with the terms of a license;
therefore, we do not recommend inclusion of this as a specific license condition.

We do not recommend annual consultation with the Forest Service and other
agencies to review monitoring status, proposed modifications to facilities, management
and maintenance (GEN-2) because consultation and reporting is a requirement of each
resource-specific compliance plan.

Similarly, we do not recommend organizing an ecological group meeting (GEN-3)
because the licensees are already required to consult with agencies during preparation of
reports that are components of Commission-approved management plans.

In addition, the staff alternative also includes the following recommended
modifications of the licensees’ proposal and additional measures.

e Develop a drought management plan that defines drought conditions based on
available data specific to the project, rather than regional or state-wide
proclamations, to ensure modifications to operations during extended low-
water periods are only implemented as necessary and in a manner that protects
aquatic resources.
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e Modify the proposed annual determination of water year type (WR-7) to also
provide the results to FWS, Water Board, and California DFW, in addition to
Forest Service and FERC.

e Modify the proposed Aquatic Resources Monitoring Plan (AR-2) to include
only monitoring of gravel in Bucks Creek downstream of Lower Bucks Lake
Dam spillway and in Grizzly Creek downstream of the Grizzly Creek gaging
weir because only the proposed gravel monitoring would evaluate a project
effect and determine the need for additional gravel augmentation.

e Develop an avian protection plan that outlines the design of any proposed
modifications to the project transmission line to protect birds from
electrocution or collisions that may result from the licensees’ review of
existing facilities (TR-5).

e Reuvise the project boundary after construction to include the area from the
proposed location of the Bucks Lake Shoreline Trail to the shoreline of Bucks
Lake and to fully encompass the relocated Lower Bucks Lake Campground
because the trail and campground would be part of the licensees’ recreation
facilities that support public access to the project.

e Implement measures concerning qualification of biologists conducting
monitoring and surveys or handling SNYLF and amphibian rescue during road
maintenance, reporting, and decontamination protocols (BO condition 1).

24  STAFF ALTERNATIVE WITH MANDATORY CONDITIONS

The staff alternative with mandatory conditions includes the staff-recommended
measures noted above along with the mandatory conditions that we did not include in the
staff alternative: (1) annual consultation with the Forest Service (4(e) condition 1); (2)
organizing an Ecological Consultation Group and hosting meetings (4(e) condition 2,
preliminary 401 condition 9); (3) annual employee training (4(e) condition 27); (4)
preparation of biological evaluations for any new project features on NFS land (4(e)
condition 28); (5) annual review of special-status species lists and assessment of new
species (4(e) condition 29); and (6) aquatic resources monitoring (4(e) condition 43,
preliminary 401 condition 11).

2.5 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED
STUDY

2.5.1 Federal Government Takeover of the Project

We don't consider federal takeover to be a reasonable alternative. Federal
takeover and operation of the project would require Congressional approval. While that
fact alone wouldn't preclude further consideration of this alternative, there is no evidence
to indicate that federal takeover should be recommended to Congress. No party has
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suggested federal takeover would be appropriate, and no federal agency has expressed an
interest in operating the project.

2.5.2 Issuing a Nonpower License

A non-power license is a temporary license that the Commission will terminate
when it determines that another governmental agency will assume regulatory authority
and supervision over the land and facilities covered by the non-power license. At this
point, no agency has suggested a willingness or ability to do so. No party has sought a
non-power license and we have no basis for concluding that the project should no longer
be used to produce power. Thus, we do not consider issuing a non-power license a
realistic alternative to relicensing in this circumstance.

2.5.3 Retiring the Project

Project retirement could be accomplished with or without dam removal. Either
alterative would involve denial of the relicense application and surrender or termination
of the existing license with appropriate conditions. No participant has suggested that dam
removal would be appropriate in this case, and we have no basis for recommending it.
Project reservoirs serve other important purposes, such as recreation, regardless of
whether power is produced. Because the power supplied by the project is needed, a
source of replacement power would have to be identified. In these circumstances, we
don't consider project retirement or removal of the electric generating equipment to be a
reasonable alternative.
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3.0ENVIRONMENTAL ANALYSIS

In this section, we present (1) a general description of the project vicinity; (2) an
explanation of the scope of our cumulative effects analysis; and (3) our analysis of the
proposed action and other recommended environmental measures. Sections are
organized by resource area. Under each resource area, historic and current conditions are
first described. The existing condition is the baseline against which the environmental
effects of the proposed action and alternatives are compared, including an assessment of
the effects of proposed mitigation, protection, and enhancement measures, and any
potential cumulative effects of the proposed action and alternatives. Staff conclusions
and recommended measures are discussed in section 5.2, Comprehensive Development
and Recommended Alternative. %

3.1 DESCRIPTION OF THE RIVER BASIN

The project is located in the NFFR Basin in the Bucks Creek, Grizzly Creek, and
Milk Ranch Creek watersheds within Plumas County. The NFFR is a tributary of the
Feather River, which in turn is a tributary of the Sacramento River. Bucks Creek, Grizzly
Creek, and Milk Ranch Creek are contiguous watersheds that originate near the crest of
the northern Sierra Nevada Mountains at elevations over 7,000 feet above mean sea level.
Bucks Creek flows approximately 15 miles through Bucks Lake and Lower Bucks Lake
before joining the NFFR. Grizzly Creek flows approximately 16 miles from its
headwaters south of Bucks Lake through Grizzly Forebay and into the NFFR. Milk
Ranch Creek flows approximately 4 miles from the Three Lakes area to the NFFR.
Combined, the three watersheds drain approximately 86 square miles. Elevations in the
project area range from 1,600 feet to 7,076 feet.

The project area typically experiences warm, dry summers and cool winters with
moderate to heavy snowfall in elevations above 5,000 feet and heavy rain in the lower
elevations. Annual precipitation ranges from approximately 85 inches at the upper
elevations to 65 inches at the lower elevations, with the majority falling between
November and April (PG&E, 1991b). Temperatures recorded at the nearby Quincy
weather station (17 miles away) report summer averages ranging from 42 degrees
Fahrenheit (°F) to 86°F and winter averages ranging from 25°F to 46°F.

PNF-managed NFS land in this area are heavily used for recreation as well as
timber harvesting and rangeland grazing. Upper Bucks Creek Watershed and portions of
Milk Ranch Creek Watershed are within the Bucks Lake Wilderness Area, a federally-
protected area managed for recreation and wilderness preservation. In addition to the
hydropower and public recreation facilities, there are several recreational home sites and

25 Unless otherwise indicated, our information is taken from the application for
license for this project (PG&E and City, 2016a) and supplemental information filed by
the licensees (PG&E and City, 2018a).
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commercial recreation facilities (i.e., rental lodging and restaurants). Population density
is among the lowest in California, with 20,007 residents reported in the 2010 census.

3.2 SCOPE OF CUMULATIVE EFFECTS ANALYSIS

According to the Council on Environmental Quality’s regulations for
implementing the National Environmental Policy Act (40 CFR, section 1508.7), a
cumulative effect is an 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 actions.
Cumulative effects can result from individually minor but collectively significant actions
taking place over a period of time, including hydropower and other land and water
development activities.

Based on our review of the license application and agency and public comments,
we have identified that water resources, aquatic resources, vegetation, and special-status
amphibians could be cumulatively affected by the project. Based on our analysis of each
resource area, we focus our cumulative effects analysis on water temperature, resident
trout, vegetation, and FYLF and SNYLF. Our analysis of cumulative effects is found in
the corresponding resource sections.

3.2.1 Geographic Scope

The geographic scope of analysis defines the physical limits or boundaries of the
proposed action’s effects on the resources.

We identify the point upstream where the NFFR enters Lake Almanor, the most
upstream reservoir of the Upper North Fork Feather River Project, to the point
downstream where the NFFR flows into Lake Oroville, as our geographic scope of
analysis. The extent of existing hydropower development in this reach of the NFFR is
illustrated in figure 2-1.

3.2.2 Temporal Scope

The temporal scope of analysis includes a discussion of the past, present, and
reasonably foreseeable future actions and their effects. Based on the likely term of any
new license that may be issued, we will look 30 to 50 years into the future, concentrating
on the effects of reasonably foreseeable future actions. We identified the present
resource conditions based on the license application, agency comments, and
comprehensive plans.

3.3 PROPOSED ACTION AND ACTION ALTERNATIVES

In this section, we discuss the effect of project alternatives on environmental
resources. For each resource, we first describe the affected environment, which is the
existing condition and baseline against which we measure potential effects. We then
discuss and analyze the specific cumulative and site-specific environmental issues.
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Only the resources that would be affected by the project, or about which
comments have been received, are addressed in detail in this EIS. Based on our analysis,
we have determined that soils; water quantity and quality; aquatic, terrestrial, and
threatened and endangered species; and recreation, land use, aesthetics, and cultural
resources may be affected by the proposed action and action alternatives. Project effects
on amphibians and reptiles are addressed in the terrestrial resources and threatened and
endangered species sections, as dictated by species listing status. Socioeconomics were
not identified as an issue during the scoping process, and the licensees do not propose any
major construction that would have the potential for socioeconomic effects. For this
reason, socioeconomics is not discussed further in this document.

We present our recommendations for each resource in section 5.1, Comprehensive
Development and Recommended Alternative.

3.3.1 Geologic and Soil Resources
3.3.11 Affected Environment

Geology

The project is located in the Western Sierra Nevada Geomorphic Province. The
Milk Ranch and Bucks Creek watersheds are almost entirely underlain by Mesozoic
plutonic rocks consisting primarily of quartz and diorite. These plutonic rocks are
erodible and prone to shallow landslides. A belt of metasedimentary, metavolcanic, and
ultramafic rocks underlies the headwaters of the north-draining tributaries to Grizzly
Creek. These thin-bedded, foliated and steeply dipping metamorphic rocks are
extensively folded and faulted. Ultramafic rocks consisting largely of serpentinite
underlie a portion of this area. Serpentinite is a moderately soft and structurally weak
rock generally associated with shear zones and is prone to mass failure. Tertiary stream
gravel that locally contains placer gold deposits is buried by these volcanic materials in
the vicinity of the Bucks Lake area.

Project area topography is mountainous with deeply incised southwest trending
river canyons and a relatively broad highland plateau. Elevations within the project area
range from approximately 1,600 feet at the Grizzly Creek confluence with the North Fork
Feather River to 7,067 feet at Mount Pleasant.

Faulting and Seismicity

There are no major fault zones crossing the project area, but fault zones bound the
Bucks Creek watershed to the east and the Grizzly Creek watershed to the south. The
dominant geologic structure in the project area is a series of north to northwest-trending,
east-dipping reverse faults, referred to as the Foothills Fault System, a zone of
deformation developed approximately 123 to 160 million years ago. Some of the fault
segments in the fault system were reactivated as recently as the Quaternary Period (0 to
2.6 million years ago). One segment was reactivated in the recent past (the August 1,

3-3



1975 magnitude 5.7 earthquake along the Cleveland Hills Fault located about 35 to 40
miles southwest of the project).

Soils

Soils in the project vicinity are derived from a variety of parent materials,
including granite, schist, serpentine (ultramafic rocks), metavolcanic, and
metasedimentary rocks. Many of the soils are shallow, and associations with “rock
outcrop” cover much of the project vicinity. Weathering profiles produced on
metasedimentary and metavolcanic rock consist of loose, shallow to moderately deep,
well-drained gravelly sandy loam soils. Weathered granite rocks typically produce firm,
moderately deep to very deep, well drained sandy clay loam soils. These soil types have
moderate permeability, with runoff ranging from slow to very rapid. Soils on upland
surfaces are highly weathered and in places are composed of saprolite (soft, weathered,
clay-rich soil). These soils are susceptible to erosion and have potential for high fine
sediment yields if sparsely vegetated or denuded. Soils mantling the steep-sided canyon
slopes are thin and rocky. Typically, sediment production from these areas is coarser
with less fine material. Debris flows commonly are triggered on steep canyon slopes
with convergent topography and thick soil mantle during and following major storm
events.

Shoreline Erosion

The Bucks Lake shoreline ranges from gradual to steep and is sparsely to densely
vegetated with mixed coniferous forest, broadleaf deciduous trees and shrubs, chaparral,
and herbaceous plants and grasses. Riparian vegetation occurs as a narrow band along
steep shoreline sections and more extensively in lower gradient alluvial areas. Erosion
hazard along the Bucks Lake shoreline is generally low where the shoreline is comprised
of bedrock, boulder, and cobble substrates. Shorelines with the greatest potential for
erosion hazard are located where wind waves hit: along the southwest portion of the
reservoir; on the south side of Rainbow Point; and in the vicinity of Middle Fork Mill
Creek.

Areas with high potential erosion hazard pose the greatest risk where they are
closely associated with residential or commercial structures and transportation
infrastructure. These high-risk areas are concentrated in the vicinity of the Forest
Service’s Bucks Lake Summer Home Tract and the PG&E Summer Home Tract.
Potential erosion hazard is relatively low around Grizzly Forebay and Lower Bucks Lake
due to extensive bedrock exposure, and there are no cases where human infrastructure
near these reservoirs is significantly at risk.

Hillslope Erosion

The combination of erodible soils, steep topography, and occasional summer
thunderstorms leads to high erosion rates and frequent mass failures in many parts of the
project area. The Bucks and Milk Ranch watersheds are inherently susceptible to
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erosion, as are the ultramafic rocks and metamorphosed sedimentary rocks underlying the
southern portion of the Grizzly Creek watershed. Although the geomorphic setting has a
high rate of hillslope sediment production and supply to the channel network, the steep
channel network results in high fluvial sediment transport capacity and relatively little
storage of mobile coarse sediment deposits.

The dominant hillslope processes in the Milk Ranch Creek, Bucks Creek, and
Grizzly Creek watersheds include rock falls and rock slides, shallow debris slides, debris
flows, snow avalanches, and streamside landslides. Areas most prone to erosion include
convergent headwall swales filled with colluvium and thick soils, steep streamside
slopes, and channel banks composed of unconsolidated materials. Hillslope processes are
also influenced by the degree of rock weathering, fracturing, jointing, exfoliation, and
root penetration, as well as road construction and other human disturbances. Intense
rainstorms, periods of rapid snowmelt, and periods of extreme freeze-thaw are the
dominant mechanisms triggering hillslope mass wasting.

The project area is relatively unpopulated with a moderate density of paved and
unpaved roads, a relatively high potential for wildfire, and ongoing timber harvest
activities. Erosion processes such as gullying, shallow land sliding, and debris flow
result from inadequate maintenance of road drainage infrastructure, road use, timber
harvest activities, and wildfires. Recent landslides and debris flows in 1997 and 1998
severed the Milk Ranch Conduit, destroyed portions of roads and delivered large volumes
of wood and sediment to Bucks Creek. Due to the steep channel gradient and
confinement in the adjacent downstream gorge, the effects of the debris flows extend
several miles downstream in Bucks Creek. It does not appear that the Milk Ranch
Conduit influenced initiation of these debris flows; however, discharge from the severed
pipeline may have exacerbated sediment production and delivery from the debris flow
paths.

3.3.1.2 Environmental Effects

Road/Trail, Shoreline and Hillslope Erosion

Erosion of soil may occur during stormwater runoff from exposed surfaces such as
dirt roads, trails, and other unpaved areas. Project operations may also result in tributary
erosion, shoreline erosion, and localized landslides. In addition, construction of new
recreational facilities, modification of existing recreational facilities, or other ground-
disturbing activities could increase upland soil erosion and fine sediment delivery to
project waterways. Fine sediment can adversely affect water quality and associated
aquatic habitat by increasing turbidity and total suspended solids. Accumulation of fine
sediment in aquatic substrate can adversely affect fish spawning success and limit habitat
suitability for many aquatic invertebrates. The project can result in: reservoir shoreline
and tributary channel erosion; road/trail and upland erosion; spillway and dam outlet
erosion; and landslides and erosion rates. The licensees propose several measures that
would affect erosion rates associated with project facilities including:
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Annual Drawdown of Three Lakes (WR-3).26 The licensees propose to begin the
annual drawdown of Three Lakes in mid-August instead of mid-September,
consistent with Forest Service 4(e) condition 37, Water Board preliminary
condition 8, FWS 10(j) recommendation 4, and California DFW 10(j)
recommendation 7.

Project Reservoir Operations (WR-5). The licensees propose to continue to
manage reservoir level operations as they are under the existing license, consistent
with Forest Service 4(e) condition 36, Water Board preliminary condition 7, and
FWS 10(j) recommendation 6.

Transportation Management Plan (LU-1) (PG&E and City, 2019a). The licensees
propose maintenance and upgrades of project roads, based on the level of road use,
to provide safe passage and minimize erosion. This measure is consistent with
Forest Service 4(e) condition 59 and Water Board preliminary condition 16.

Erosion Management Plan (LU-6) (PG&E and City, 2019b). In this plan, the
licensees identify erosion and sediment control measures for any future project-
related actions that could disturb soils or result in erosion. The plan stipulates that
the licensees would prepare project-specific erosion control measures for actions
that could result in erosion. In addition, the licensees would annually consult with
the Forest Service to discuss erosion and sediment control on or affecting NFS
land within the FERC project boundary to identify potential remedies, as needed.
The plan provides for regular reporting, reviews, updates, and submittals to FERC.
This measure is consistent with Forest Service 4(e) condition 60, Water Board
preliminary condition 10, FWS 10(j) recommendation 22, and California DFW
10(j) recommendation 28.

Additional details on these plans are included in sections 3.3.2.2, Aquatic

Resources and 3.3.5.2, Land Use; the effects of these plans on erosion are discussed here.

Our Analysis
The licensees completed a detailed inventory of past and on-going erosion areas

associated with project facilities (reservoirs, structures, roads and trails) and identified
areas of high, medium, and low erosion potential, estimated potential erosion volume,
and delivery potential (PG&E and City, 2019b). No identified erosion areas were
associated with project structures (dams, spillways) as most are located in areas of stable
bedrock.

26 The alpha-numeric designations refer to the licensees’ proposed measures

described in detail in their supplemental final license application (PG&E and City,
2018a).
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Road/Trail Erosion and Landslides. Thirty-five (35) erosion sites were
identified along project roads; 2 with high severity, 25 medium severity, and 8 low
severity. The majority of identified road erosion issues were associated with plugged or
crushed culverts, culverts with eroding outlet drops, or lack of adequate road drainage
which results in water running over road surfaces and causing sheet or gully erosion on
the road and downslope of culvert outlets. Eight erosion sites were also found at project-
related recreation use areas and included plugged culverts, surface erosion, rilling, and
gullying at campgrounds, marinas, and trails.

The licensees’ proposed Transportation Management Plan (LU-1) (PG&E and
City, 2019a) outlines both annual and long-term maintenance activities to address these
on-going erosion issues. Short-term maintenance activities would include routine upkeep
such as blading roads, cleaning culverts and ditches, and rockfall and landslide cleanup
and repair. Provisions are identified to implement repairs that could affect public safety;
these would be undertaken early in a new licensing period. Long-term maintenance
activities would take place over a 20-year schedule with timing for each road and activity
(e.g., upslope stabilization, resurfacing, culvert replacement) specified in the plan. It
does not appear from plan descriptions that annual maintenance activities would
adequately resolve drainage issues associated with all roads, although cleaning plugged
culverts and road re-grading would reduce erosion in many areas. The long-term
maintenance actions would help to resolve the culvert and erosion issues and reduce
road-related erosion; however, some of the long-term maintenance would not take place
for many years. Road erosion would continue at sites with plugged/crushed culverts and
those without adequate road drainage until the sites are fixed.

Shoreline and Tributary Channel Erosion. The shoreline erosion inventory
found that most shoreline areas of Upper Bucks Lake, Lower Bucks Lake, and Grizzly
Lake had low to moderate erosion potential under current reservoir operations. Areas
with high erosion potential included locations where wind waves hit erodible soils on the
south side of Rainbow Point and in the vicinity of Middle Fork Mill Creek. Areas with
intense recreation use or private development in the vicinity of the Forest Service’s
Bucks Lake Summer Home Tract and the PG&E Summer Home Tract were also
identified as having a high erosion potential due to human uses.

The licensees’ proposed Annual Drawdown of Three Lakes (WR-3) and Project
Reservoir Operations (WR-5) measures are intended to protect and enhance aquatic
habitat during the winter, protect recreation resources during the peak recreation season,
and make only minor modifications to existing lake levels. As a result, they would not be
anticipated to cause increased erosion along shorelines or in tributary mouths. Areas with
existing erosion from wind waves and human use would continue to experience on-going
erosion.

Facility/Spillway/Dam Outlet Erosion. No erosion sites were found around
project dams, spillways, or facilities.



Future Construction-related Erosion. Any future construction-related activities
could result in erosion following ground disturbance if appropriate erosion control
measures are not implemented. The Erosion Management Plan (LU-6) indicates that the
licensees would implement erosion control measures and consult with the Forest Service
and other regulatory agencies (as appropriate) prior to implementing the erosion control
measures (PG&E and City, 2019b).

3.3.2 Aquatic Resources
3.3.2.1 Affected Environment

Water Quantity

The project is located on Bucks, Grizzly, and Milk Ranch Creeks, which are
tributaries to the NFFR. Up to 400 cfs of flow from these creeks is diverted through
Grizzly Powerhouse and Bucks Creek Powerhouse for power generation.

The project reservoirs include Bucks Lake and Lower Bucks Lake on Bucks Creek
(105,605 acre-feet and 5,843 acre-feet, respectively), Grizzly Forebay on Grizzly Creek
(1,112 acre-feet) and Three Lakes on Milk Ranch Creek (605 acre-feet). Flow from
Bucks Lake is released through two steel outlet pipes and immediately flows into Lower
Bucks Lake. The Milk Ranch Conduit conveys flow from Three Lakes Reservoir and
nine (currently active) small intervening tributary diversions to Lower Bucks Lake. Five
of the nine active small tributary diversions are in the Milk Ranch Creek drainage and
four are in the Bucks Creek drainage. Water from Lower Bucks Lake is conveyed
through the Grizzly Powerhouse Tunnel to Grizzly Powerhouse and discharges into
Grizzly Forebay or is released as instream flow into Bucks Creek. Water from Grizzly
Forebay is conveyed through Grizzly Forebay Tunnel to Bucks Creek Powerhouse and
discharges into the Rock Creek reach of the NFFR upstream of Cresta Reservoir.
Instream flow releases are made from Grizzly Forebay into Grizzly Creek.

Hydrology in the Project Area

The project is located in the NFFR drainage within the Sacramento River
Hydrologic Region of northern California (CVRWQCB, 2016). Bucks Creek, Grizzly
Creek and Milk Ranch Creek are contiguous watersheds that originate near the crest of
the northern Sierra Nevada Mountains at elevations up to about 7,000 feet (figure 3-1).

Bucks Creek flows approximately 15 miles from its headwaters through Bucks
Lake and Lower Bucks Lake before joining the NFFR. The Bucks Creek basin can be
divided into upper and lower portions, with the division at Lower Bucks Lake Dam.

Grizzly Creek flows approximately 16 miles from its headwaters just south of
Bucks Lake through Grizzly Forebay and into the NFFR. Upper Grizzly Creek
watershed includes the area that drains into Grizzly Forebay, and Lower Grizzly Creek
watershed begins at the Grizzly Forebay Dam and extends to the confluence with the
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NFFR. Grizzly Creek enters the NFFR about 5 miles downstream of the Bucks Creek
confluence.

Milk Ranch Creek, located northeast of Bucks Creek, flows approximately 4 miles
from Three Lakes to the NFFR. The creek enters the NFFR about 5.4 miles upstream of
the Bucks Creek confluence. Milk Ranch Creek has the smallest drainage area of the
three project watersheds.

Within the project area, the licensees maintain several streamflow and reservoir
gages, and report hydrologic data for a number of gages to the U.S. Geological Survey
(USGS). The key gages associated with this project have two designations: USGS
designations are 8-digit numbers that indicate certain watershed and region codes; and the
licensees’ project ID designation. Table 3-1 provides information on key gages in the
area which are shown on figure 3-2.
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Table 3-1.

Stream, canal, conduit, and reservoir gaging stations in the project area.
(Source: PG&E and City, 2016b, as modified by staff).

Project USGS Period of
ID Number Record Gage Type Name
NF10 11403300 1973-2002  Storage (Manual) Three Lakes Reservoir
NF11 11403450 1970-2013  Flow (Continuous)  Milk Ranch Conduit at
Outlet
NF12 114035301  1970-2013  Flow (Calculated Lower Bucks Lake
from Elevation) Spillway
NF13 11403520 1970-2013  Storage Lower Bucks Lake
(Continuous) near Bucks Lodge
NF16 11403500 1929-2013  Storage Bucks Lake near
(Continuous) Bucks Lodge
NF19 11404250 1970-2013  Storage Grizzly Forebay Creek
(Continuous) Diversion near Storrie
NF20 11403700 1970-2013  Flow (Calculated Bucks Creek
from Power) Powerhouse
NF22 11404300 1970-2013  Flow (Continuous)  Grizzly Creek below
Grizzly Diversion
Dam
NF82 11403530  1976-2013  Flow (Continuous)  Bucks Creek below
Bucks Diversion Dam
NF108 11404240 1994-2013 Flow (Continuous)  Grizzly Powerhouse
BUCKS1 N/A 2002-2013?  Flow (Seasonally Bucks Creek at NFFR
Continuous)
GR1 N/A 2002-2013%2  Flow (Seasonally Grizzly Creek at
Continuous) NFFR
MR1 N/A 2002-2013%  Flow (Seasonally Milk Ranch Creek at

Continuous)

NFFR

1 USGS 11403530 represents the total release from Lower Bucks, which is the sum of
NF12 and NF82.

2. Recorded during summer months only.
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During project relicensing, the licensees completed an Indicators of Hydrologic
Alteration (IHA) analysis in each of the project-affected stream reaches using historic
flow data (WY 1970 to 2013) (PG&E and City, 2016b). Unimpaired instream flow and
regulated hydrology were calculated for each of the three project area watersheds (Bucks,
Grizzly and Milk Ranch Creeks) at two points: (1) the lower watershed (at NFFR), and
(2) the upper watershed (below the dam [Lower Bucks Lake, Grizzly Forebay, and Milk
Ranch Conduit] (figures 3-3 through 3-8). The licensees then used the IHA results as the
hydrologic input into their operations model to simulate ongoing operations and to
evaluate effects on those operations of proposed new license conditions.

Bucks Creek. Streamflow in Bucks Creek below the Lower Bucks Lake Dam are
controlled by instream flow release requirements, operational spills during high flows and
required channel maintenance releases. Regulated peak flow (large and medium floods)
are reduced compared to unimpaired flow due to Bucks Lake and Lower Bucks Lake
storage. The largest reduction in flow occurs in the winter/spring runoff period when
reservoirs are filling. At the upper extent of the project, the regulated mean annual flow
for the period of record was 8 cfs, compared to 132 cfs under unimpaired conditions
(figure 3-3). Considerable accretion occurs along the reach. At the downstream end
(upstream of the confluence with the NFFR), the regulated mean annual flow was 71 cfs,
compared to 195 cfs under unimpaired conditions (figure 3-4).
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Figure 3-3.  Unimpaired and regulated median monthly flow in Bucks Creek below
Lower Bucks Lake (WY 1970-2013) (Source: PG&E and City, 2016b).
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Figure 3-4.  Unimpaired and regulated median monthly flow in Bucks Creek at NFFR
(WY 1970-2013) (Source: PG&E and City, 2016b).

Grizzly Creek. Grizzly Creek streamflow is regulated by required instream flow
releases and operational spills during high-flow events. The IHA analysis of Grizzly
Creek unimpaired instream flow and regulated flow shows a similar relationship to Bucks
Creek. Peak flows are reduced under the regulated flow condition because of the
diversion in the watershed, with the largest reduction occurring during the winter/spring
runoff period. Many flood peaks continue to occur, as Grizzly Forebay storage is small
and much of the inflow passes through with only minor regulation. At the upstream end
of the project reach the effects of flow regulation are greatest; the mean annual flow
during the period of record was 20 cfs compared to 72 cfs under unimpaired conditions
(figure 3-5). Considerable accretion flow occurs along the reach. At the downstream end
(upstream of the NFFR), the mean annual flow for the period of record was 107 cfs under
regulated flow compared to 159 cfs under unimpaired conditions (figure 3-6).
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Figure 3-5.  Unimpaired and regulated median monthly flow in Grizzly Creek below
Grizzly Forebay (WY 1970-2013) (Source: PG&E and City, 2016b).
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Figure 3-6.  Unimpaired and regulated median monthly flow in Grizzly Creek at NFFR
(WY 1970-2013) (Source: PG&E and City, 2016b).
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Milk Ranch Creek. Streamflow in Milk Ranch Creek is regulated as a result of
storage in Three Lakes and Milk Ranch Conduit diversions. There are nine active
diversions along the Milk Ranch Conduit (five in Milk Ranch Creek and four in the
Bucks Creek watershed). Milk Ranch Creek receives additional flow from the tributary
streams when flow exceeds the diversion pipe capacity of the five active Milk Ranch
Conduit diversions. The mean annual flow during the period of record was 0.3 cfs
compared to 4.9 cfs under unimpaired conditions. Median monthly flows are less under
current operations compared to unimpaired conditions, with the greatest reduction during
the winter/spring runoff period.

During low flow periods, some water bypasses the Milk Ranch Conduit diversions
and about 10 percent of the contributing watershed is not diverted into the Milk Ranch
Conduit. The calculated regulated flow immediately downstream of Diversion No. 1 can
be very low or zero (figure 3-7). Flow in Milk Ranch Creek increases as the surface
runoff downstream of the diversion enters the creek. At the NFFR confluence, the mean
annual flow is 25 cfs, compared to 31 cfs under unimpaired conditions (figure 3-8).
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Figure 3-7.  Unimpaired and regulated median monthly flow in Milk Ranch Creek
below Milk Creek Conduit Diversion No. 1 (WY 1970-2013) (Source:
PG&E and City, 2016b).
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Figure 3-8.  Unimpaired and regulated median monthly flow in Milk Ranch Creek at
NFFR (WY 1970-2013) (Source: PG&E and City, 2016b).

The IHA results show that current project operations reduce flow in the project
area creeks, with the greatest reduction in flow in the upper portions of the reaches.
Immediately below the dams/diversions, project operations reduced unimpaired instream
flow by 94 percent in Bucks Creek below Bucks Lake, 71 percent in Grizzly Creek below
Grizzly Forebay, and 94 percent in Milk Ranch Creek below Diversion No. 1 during the
period of record (figures 3-3, 3-5, and 3-7). Flow accretion during the winter and spring
from the surrounding watersheds occurs along the length of the project reaches,
transforming the altered hydrographs at the top of the reaches into a flow regime further
downstream that has a relatively natural seasonal pattern (high winter/spring flows and
lower summer/fall flows). At the confluence with the NFFR, upstream project operations
modify the mean annual flow in Bucks Creek by 64 percent, in Grizzly Creek by 33
percent, and in Milk Ranch Creek by 19 percent (figures 3-4, 3-6, and 3-8).

Reservoir Operation

Bucks Lake. Bucks Lake is operated to store runoff for eventual downstream use
in power production. Water is released from the dam through two 30-inch-diameter steel
pipes at 5,060 feet elevation to Lower Bucks Lake. High flows may spill over the
uncontrolled spillway at elevation 5,155 feet. Storage is important for recreation uses;
therefore, the lake is subject to minimum reservoir level restriction (see existing License
Article 13 in FERC, 2006a). The normal maximum water surface elevation is 5,157 feet
and the minimum water surface elevation is 5,100 feet (Normal water year) or 5,080 feet
(Dry water year).
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The rule curve for Bucks Lake is shown in figure 3-9. From January through June
during drier years, outlet releases are limited to store water in the reservoir; however,
from January through June during wetter years, outlet releases are generally higher to
maximize generation. In April, once the spillway can be safely accessed, two-foot-high
flashboards are installed on the spillway (elevation 5,157 feet), effectively increasing the
storage capacity by 3,679 acre-feet. Spring runoff flows usually end by July and
reservoir storage is typically released for power production as power demands peak, and
in accordance with “[drawdown] on Bucks Lake for a year other than a dry year during
June 1 through September 1 shall not exceed 15 feet below the water surface elevation of
June 1, and at no time shall the water surface elevation go below elevation 5,100 feet”
(PG&E, 1998). In recent years, the licensees have voluntarily prevented Bucks Lake
from being drawn down below elevation 5,135 feet from June 1 through Labor Day for
recreational purposes. After Labor Day, the reservoir usually continues to be drawn
down until winter precipitation begins to fill it (around January), restarting the cycle of
operations.

Spillway
101,926 AC-FT

Spillway with
flashboards
105.605 AC-FT

Figure 3-9. Bucks Lake rule curve (Source: PG&E and City, 2016a).

Lower Bucks Lake. Lower Bucks Lake is operated to provide water to Grizzly
Powerhouse for power production and to meet the minimum instream flows in Bucks
Creek released from the Lower Bucks Lake Dam. Minimum instream flow to Bucks
Creek are released through a low-level outlet pipe. Additionally, high flows, or flows
required to meet channel maintenance requirements may also be released downstream
over the spillway. The normal maximum and minimum water surface elevations are
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5,022 feet and 5,003.5 feet, respectively. Since this reservoir is a regulating reservoir for
Grizzly Powerhouse, the water surface elevations fluctuate throughout the day.

The rule curve for Lower Bucks Lake is shown in figure 3-10. Since Lower Bucks
Lake is a regulating reservoir and not a storage reservoir, the rule curve is flat with a
seasonal adjustment to operating range. Levels are maintained by automatically opening
and closing valves at Bucks Lake to cycle Lower Bucks Lake water levels. Channel
maintenance flows are required annually (during non-dry years) in Bucks Creek
downstream of Lower Bucks Lake. The required channel maintenance flows exceed the
capacity of the outlet pipe to Bucks Creek, and therefore water must be released over the
spillway to meet these high-flow requirements. If the required flows aren’t released over
the spillway during a flood event, upstream releases from Bucks Lake accumulate in
Lower Bucks Lake, raising the water surface level until it exceeds the spillway crest,
spilling the required channel maintenance flow.

T ———— Spillway
& 5,843 AC-FT

Figure 3-10. Lower Bucks Lake rule curve (Source: PG&E and City, 2016a).

Grizzly Forebay. Grizzly Forebay stores water before it is routed to the Bucks
Creek Powerhouse. Storage in the forebay is variable as water enters from Lower Bucks
Lake in addition to inflow from Upper Grizzly Creek and is temporarily stored or
released for power production. Water is released from the dam to the creek through an
outlet structure located at 4,250 feet. When the Forebay is at capacity, water may also
flow over the uncontrolled spillway (4,316 feet). The normal maximum and minimum
water surface elevations are 4,316 feet and 4,304.5 feet, respectively.
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The rule curve for Grizzly Forebay is shown in figure 3-11. Similar to Lower
Bucks Lake, Grizzly Forebay is a regulating reservoir, not a storage reservoir, and the
rule curve is flat. Grizzly Forebay receives on average about 60 percent the amount of
watershed runoff that Bucks Lake receives, while its storage is only about 2 percent of
that of Bucks Lake. As a result, Grizzly Forebay often receives more flow from direct
runoff than it is able to release through Bucks Powerhouse, and spills are common.
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Figure 3-11. Grizzly Forebay rule curve (Source: PG&E and City, 2016a).

Three Lakes. There are no power generation facilities associated with Three
Lakes. A portion of the water annually stored in Three Lakes is conveyed through the
Milk Ranch Conduit to Lower Bucks Lake for use in the Grizzly and Bucks Creek
Powerhouses. Three Lakes Dam impounds 628 acre-feet of water with normal maximum
and normal minimum water surface elevations of 6,077.8 and 6,050 feet, respectively.
Releases to Milk Ranch Creek are controlled by a 20-inch outlet gate valve with an invert
elevation of 6,050 feet.

The rule curve for Three Lakes is shown in figure 3-12. Under current practices,
the release valve at Three Lakes is closed in the late spring (usually in April) to allow
Three Lakes to fill throughout the summer. Spillway flashboards are also installed at this
time to create additional storage capacity. Beginning in late summer (usually around
Labor Day), the licensees typically release 4 to 12 cfs from Three Lakes Dam into Milk
Ranch Creek, depending on the water year, until the lower lake is drawn down to
minimum pool elevation. If the total inflow during this period is greater than the storage
capacity, the additional inflow is released over the spillway. The stored water released
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from Three Lakes Dam is diverted from Milk Ranch Creek into the Milk Ranch Conduit
and conveyed to Lower Bucks Lake for generation at the Grizzly and Bucks Creek
Powerhouses. The conduit also collects water from several seasonally, spatially
intermittent tributary streams within the Milk Ranch Creek and the Bucks Creek
watersheds. Any Milk Ranch Creek flows greater than 25 cfs bypass the diversion
structure and continue downstream in Milk Ranch Creek. Once all of the stored water
has been released from the reservoir, the gate valve is fully opened, the flashboards are
removed, and the reservoir remains in this condition until the process is repeated the
following spring. The outlet invert elevation is 28 feet above the bottom of the reservoir,
creating 28 feet of dead storage in Three Lakes during the winter months; inflow to the
reservoir passively flows downstream to Milk Ranch Creek during this period.

Spillway with

300 flashboards
~S84 AC-FT

Reservoir Storage (AC-FT)
I
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Figure 3-12. Three Lakes rule curves (Source: PG&E and City, 2016a).

Minimum Instream Flow Requirements

The licensees currently provide minimum instream flows in Bucks Creek and
Grizzly Creek in accordance with the 2006 Amended FERC License. Milk Ranch Creek
and Bucks Creek below Bucks Lake have no minimum instream flow requirements. A
summary of existing minimum instream flows is shown below (table 3-2).
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Table 3-2.  Existing minimum instream flow requirements for Grizzly Creek and
Bucks Creek (Source: FERC, 2006a, as modified by staff).

Current
Period of Minimum
Stream Point of Release Compliance®  Release (cfs)
Grizzly Creek Grizzly Forebay Dam May 1 - Jun 30 8
Jul 1 -Oct 31 6
Nov 1 - Apr 30 4
Bucks Creek Lower Bucks Lake Dam  May 1 - Jun 30 8
Jul 1 -Oct 31 6
Nov 1 - Apr 30 4

* Actual initiation of May 1—June 30 streamflow is subject to weather-dependent access
conditions.

There is no minimum release requirement for Milk Ranch Creek downstream of
Three Lakes Dam; however, depending on the water year, the licensees typically release
4 to 12 cfs from Three Lakes Dam beginning in late summer until the lower lake is drawn
down to minimum pool. Once the lower lake is drawn down to minimum pool, the valve
Is typically kept open (25 cfs capacity) until spring in order to buffer flows downstream
of the dam to minimize flood damage. The valve is closed at the conclusion of the
winter/spring storm season.

There are no instream flow requirements in the intermittent or perennial tributaries
downstream of the nine diversions to the Milk Ranch Conduit; however, these tributaries
of Milk Ranch Creek and Bucks Creek below the conduit diversions are re-watered
primarily by accretion of ground water seepage. Natural accretion, based on the 50
percent exceedance values averaged over the summer months (June—September), was
estimated at 4.25 cfs.

Channel Maintenance Flows

Since 2006, the licensees have been required to provide annual channel
maintenance spills in Wet and Above Normal water years at Lower Bucks Lake Dam and
Grizzly Forebay Dam in accordance with License Article 13 (FERC, 2006b). Water-year
type for channel maintenance flow releases is based on the predicted unimpaired inflow
to Lake Oroville and monthly spring snowmelt runoff forecasts provided by licensees and
California DWR from March through May. At Lower Bucks Lake Dam, both annual
spill (50 to 70 cfs flows for a minimum of 12 hours) and periodic (every 5 years) high
spill (150 to 245 cfs spills for a minimum of 12 hours) events are required, should natural
spill events of this magnitude not occur. At Grizzly Forebay Dam, annual spill
requirements of 50 to 70 cfs for a minimum of 12 hours are required in Wet and Normal
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water years, if natural spill events of this magnitude haven’t occurred in the previous 18
months.

Water Quality

In the Water Quality Control Plan for the Sacramento and San Joaquin Basins
(Basin Plan), the Central Valley Water Board designates existing beneficial uses and
water quality objectives for the Bucks Creek Project (CVRWQCB, 2016). Designated
beneficial uses of surface waters for the NFFR are municipal and domestic supply,
hydropower, contact and non-contact recreation, canoeing and boating, cold freshwater
habitat, spawning of coldwater fishes, and wildlife habitat. Basin Plan water quality
objectives to support these designated beneficial uses are shown below (table 3-3).

The most recent EPA-approved section 303(d) list of impaired waters under the
Clean Water Act (CWA) denotes the NFFR as a Category 5 water segment, where
“standards are not met and a total maximum daily load (TMDL) is required, but not yet
completed for at least one of the pollutants being listed for this segment.” A total of 54
miles of the NFFR are listed as non-compliant under the 303d list. The 17-mile-long
reach from Poe Reservoir to Lake Oroville is listed for mercury, polychlorinated
biphenyls, water temperature, and toxicity (Water Board, 2016). TMDLs for these
listings are expected to be completed by 2021. In addition, the California Office of
Environmental Health Hazard Assessment issued mercury-based ingestion advisories for
fish from the Upper Feather River (OEHHA, 2014).

The licensees’ water quality studies indicate that the surface waters within the
project area and cumulatively affected stream reaches in the NFFR from the confluence
with the East Branch Feather River to Lake Oroville generally meet the state’s water
quality standards. Any exceedances of these standards, and potential cumulative project
effects specific to water temperature and dissolved oxygen (DO) are described in the
licensees’ 2014 Technical Memorandum (TM-1 as updated in TM-26, PG&E et al.,
2016a), Water Temperature Monitoring; and Updated Technical Memorandum (TM-10,
PG&E and City, 2016c¢), Water Quality Assessment, respectively.

Project-related factors contributing to thermal conditions and DO levels in the
NFFR from Lake Almanor to Lake Oroville include water storage in Three Lakes, Bucks
Lake, Lower Bucks Lake, and Grizzly Forebay; water released from project reservoirs
combined with groundwater accretions entering the NFFR via Milk Ranch Creek, Bucks
Creek, and Grizzly Creek; and water diverted from project reservoirs entering the NFFR
at Bucks Creek Powerhouse. Stream and reservoir water temperature and water quality
data are summarized below.
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Table 3-3.  Water quality objectives to support designated beneficial uses in the project
area (Source: Central Valley Water Board, 2016, as modified by staff).

Water Quality
Objective Description

Temperature The natural receiving water temperature of intrastate waters shall
not be altered unless it can be demonstrated to the satisfaction of the
Regional Water Quality Control Board that such alteration in water
temperature does not adversely affect beneficial uses. In waters
designated as cold freshwater habitat, increases in water
temperatures must be less than 5.0°F above natural receiving-water
temperature.

Bacteria In waters designated for contact recreation, fecal coliform
concentration must be: (1) less than or equal to a geometric mean of
200 per 100 milliliters of water based on a minimum of five samples
collected in any 30-day period, and (2) less than 400 per 100
milliliters of water in at least 90 percent of all samples taken in all
30-day periods.

Biostimulatory ~ Water shall not contain biostimulatory substances that promote
substances aquatic growth in concentrations that cause nuisance or adversely
affect beneficial uses.

Chemical Waters shall not contain chemical constituents in concentrations that

constituents adversely affect beneficial uses. At minimum, waters designated for
use as domestic or municipal supply shall not contain concentrations
of chemical constituents in excess of the maximum contaminant
levels specified in Title 22 of the California Code of Regulations,
which are incorporated by reference into the Basin Plan.

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

Dissolved The DO concentrations shall not be reduced below the following

Oxygen minimum levels at any time.

e Waters designated as warm freshwater habitat: 5.0 mg/L
e Waters designated as cold freshwater habitat: 7.0 mg/L
e Waters designated as spawning habitat: 7.0 mg/L

The monthly median of the average daily DO concentration shall
not fall below 85 percent of saturation in the main water mass, and
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Water Quality

Objective Description
the 95 percentile concentration shall not fall below 75 percent of
saturation.
Floating Water shall not contain floating material in amounts that cause
material nuisance or adversely affect beneficial uses.

Oil and grease

Pesticides

pH
Sediment

Settleable
material

Suspended
material

Taste and odor

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, or otherwise
adversely affect beneficial uses.

Waters shall not contain individual pesticides or a combination of
pesticides in concentrations that adversely affect beneficial uses.?
Waters designated for use as domestic or municipal supply shall not
contain concentrations of pesticides in excess of the limiting
concentrations set forth in Title 22 of the California Code of
Regulations or in excess of 1.0 ug/L for thiobencarb.?

The pH shall neither be depressed below 6.5 nor raised above 8.5.

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

Waters shall not contain substances in concentrations that result in
deposition of material that causes nuisance or adversely affect
beneficial uses.

Waters shall not contain suspended material in concentrations that
cause a nuisance or adversely affect beneficial uses.

Water shall not contain taste- or odor-producing substances in
concentrations that impart undesirable tastes or odors to domestic or
municipal water supplies, fish flesh or other edible products of
aquatic origin, or that cause nuisance or otherwise adversely affect
beneficial uses.
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Water Quality
Objective Description

Toxicity All waters shall be maintained free of toxic substances in
concentrations that produce detrimental physiological responses in
human, plant, animal, or aquatic life. Compliance with this
objective will be determined by analysis of indicator organisms,
species diversity, population density, growth anomalies, and
biotoxicity tests as specified by the Regional Water Quality Control
Board.

Turbidity Waters shall be free of changes in turbidity that cause nuisance or
adversely affect beneficial uses. Increases in turbidity attributable
to controllable water quality factors shall not exceed the following
limits:

e where natural turbidity is less than 1 NTU, increases shall not
cause downstream turbidity to exceed 2 NTU

e where natural turbidity is between 1 and 5 NTUs, increases
shall not exceed 1 NTU

e where natural turbidity is between 5 and 50 NTUs, increases
shall not exceed 20 percent

e where natural turbidity is between 50 and 100 NTUs,
increases shall not exceed 10 NTU

e where natural turbidity is greater than 100 NTU, increases
shall not exceed 10 percent

Notes: DO: dissolved oxygen, °F: degrees Fahrenheit, °C: degrees Celsius, mg/L.:
milligrams per liter, pg/L: micrograms per liter, NTU: nephelometric turbidity unit.

2 The Basin Plan defines pesticide as: “(1) any substance, or mixture of substances,
which is intended to be used for defoliating plants, regulating plant growth, or for
preventing, destroying, repelling, or mitigating any pest, which may infest or be
detrimental to vegetation, man, animals, or households, or be present in any
agricultural or nonagricultural environment whatsoever, or (2) any spray adjuvant, or
(3) any breakdown products of these materials that threaten beneficial uses.”

b Thiobencarb, also referred to as benthiocarb, is an active ingredient of rice herbicides
including Bolero® and Abolish®.

¢ Taste and odor limits for drinking water are provided as secondary maximum
contaminant levels in Title 22 of the California Code of Regulations.
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North Fork Feather River and Tributary Temperatures

The area affected by the project drains into the NFFR downstream of its
confluence with the East Branch of the NFFR. Elevation ranges from 6,400 feet at Three
Lakes to 1,600 feet at the confluence of Grizzly Creek and the NFFR. The total drainage
area of the project is 85.9 square miles (mi?), divided among the Milk Ranch (7.3 mi?),

Bucks (45.6 mi2), and Grizzly Creek (33.0 mi?) watersheds.

The licensees conducted water temperature monitoring from 2013 through 2016 in
Milk Ranch Creek, Bucks Creek, and Grizzly Creek immediately below project
reservoirs and at the lower end of each stream near their confluence with the NFFR, and
in the NFFR at locations upstream and downstream of tributary or powerhouse inflows.
The licensees conducted water temperature monitoring in 2015 and 2016 in Grizzly
Creek above Wildcat Creek and in Wildcat Creek near the confluence with Grizzly Creek
(figure 3-13).

Water temperatures at the NFFR sites were consistently warmer than tributary
sites, and not substantially altered by inflow from project-affected stream reaches (figure
3-14). The licensees attribute this to the larger volume of water in the NFFR in contrast
to flow from project reaches. Mean daily average flows at both gaged stations in the
NFFR (NF56 and NF57) were above 200 cfs between June 1 and September 30 during
the 2014-2016 monitoring years, while mean daily average flows in project-affected
tributaries ranged from less than 2 cfs in Milk Ranch Creek up to a high of 16 cfs in
Grizzly Creek in the same monitoring periods.

The licensees developed a water temperature model to explore potential effects of
project operations at Grizzly Forebay on water temperature in the NFFR. The model
starts at Grizzly Forebay, extends down Grizzly Creek to the NFFR, and 1.6 miles further
down the NFFR to Arch Rock. Model results are reported in Volume 111, TM-36 Water
Temperature Model (WR-S5) (PG&E et al., 2016b). In addition to the water temperature
model output, TM-36 includes a set of mass balance calculations quantifying the thermal
effects of Bucks Powerhouse flows on NFFR waters in the mixing zone downstream of
the Bucks Powerhouse tailrace.

3-27



Rock Creek Dam —MET1

NF10a Three
f\ Lakes Dam
ock P A
e “MR1 THREE
i LAKES
NF10b MR2
e «é\\\
70}
\\”‘
>
& Milk Ranch
05 Conduit
.{\‘(.
)
&
=S
K3 Greek
= 3
NF12 ‘’NF12a &y
Apc2 Lower
BUCK2 e NF11
\b Bucks Powerhouse g:::nks Lt
Rock Creek Powerhouse ‘ LOWER
L BUGKS.
MET2 TAKE
] c1 Bucks / | BUj
Fs:éf:z;z——“ Grizzly Powerhou;e Lake Dam I
Dam_~~GRiz7LY
FOREBAY
Y
8 Cresta Dam @)
CNF14
AGC2
) Cf‘e’ﬂ’\"
N
G]‘l.’
GC3
e —
NF15
Cre
&
A0
W S
Bucks Creek Relicensing Project
FERC Project No. 619 P
Legend
) ) Water Temperature Monitoring Stations
@® Meteorological Staticn B Dam
Temperature Monitoring Station W Powerhouse 0 0.75 1.5 3 Miles
| 1 1 | 1 1
A Temperature and Flow Monitering Station Milk Ranch Conduit L L
0 0.75 1.5 3 Kilometers
@ Flow Monitoring Station ,3
Source: Stillwater, 2015 N

PG&E et al., 2016b).

3-28

Figure 3-13.Water temperature, flow, and meteorological monitoring stations (Source




22 L 4
. * . * * *
[ ] u - [ -
g? 20 ‘
e - ™ ° ™ *
5 L] m °
& 18 X ¢ X X *
(7] b4 b 4
=%
g * [ ]
|_
§ 16 >
© ]
=
°® x
14
)
X
X
12 T T T T T T T T T
NF10a MR2 NF10b BC2 NF12a NF12b NF13 NF14 GC2 NF15
+ 10% Exceedance B 25% Exceedance 50% Exceedance ®75% Exceedance X 90% Exceedance

Figure 3-14. Stream temperature frequency distribution at NFFR stations (2014-2016)
and project tributaries (2013-2016) during June-September (Source:
PG&E et al., 2016Db).

Stream Water Quality Studies

The licensees assessed water quality in project-affected stream reaches to evaluate
whether project operations and maintenance activities affect compliance with Basin Plan
water quality standards. Water quality sampling stations are shown below in figure 3-15.
Parameters monitored include pH, DO, conductivity, nutrients, taste and odor (iron and
manganese), and total dissolved solids. Monitoring results were typically within Basin
Plan surface water quality objectives (CVRWQCB, 2016). General water quality
conditions and any exceedances are described below based on the licensees’ updated
studies (PG&E et al., 2016b).

Milk Ranch Creek. The licensees sampled Milk Ranch Creek at two locations;
below Three Lakes Dam just upstream of the diversion structure supplying Milk Ranch
Conduit (site MR1) and at the downstream end of Milk Ranch Creek (site MR2) near the
confluence with the NFFR. No exceedances of basin standards occurred for any of the
constituents.

Bucks Creek. The licensees did not sample water quality in the 0.25-mile section
of Bucks Creek between Bucks Lake and Lower Bucks Lake. This reach does not have a
minimum instream flow and is dewatered when water is not released from Bucks Lake
Dam. Previously released water, including dam leakage, can become stagnant in this
reach due to a lack of hydrologic connectivity.

3-29



e ey .

Figure 3-15. Water quality monitoring locations (Source: PG&E et al., 2016b).
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The licensees sampled water quality in Bucks Creek below the Lower Bucks Lake
Dam (site BC1) and at the downstream end of Bucks Creek (site BC2) near the
confluence with the NFFR. Bucks Creek receives water from low-level dam releases that
originate near the bottom of Lower Bucks Lake.

Total iron and manganese at site BC2 measured in May, June, and October
slightly exceeded the objective for tastes and odors; no other exceedances occurred.

Grizzly Creek. Grizzly Creek receives water from Grizzly Forebay, which
receives most of its water from the bottom of Lower Bucks Lake and the remainder from
upper Grizzly Creek. The licensees sampled water quality in Grizzly Creek above
Grizzly Forebay (site GC1), below Grizzly Forebay Dam (site GC2), and at the
downstream end of Grizzly Creek (site GC3) near the confluence with the NFFR. Basin
Plan objectives were exceeded only at site GC2, with an October 2015 pH measurement
of 6.1, and in July and October 2015 for taste and odor for total iron.

Reservoir Water Quality and Temperature

Three Lakes. Three Lakes receives water almost entirely from snowmelt, with
little inflow outside the late spring/early summer runoff period. Due to natural hydraulic
controls, the upper and middle lakes do not drain completely, whereas the lower lake is
typically drawn down to minimum pool at an elevation below the outlet conduit by late
summer. Under normal operations (e.g., non-spill conditions), water from Three Lakes
Dam is released into a short section of Milk Ranch Creek before being diverted to Lower
Bucks Lake via the Milk Ranch Conduit.

The reservoir was at full pool and was approximately 13 meters deep near the
outlet at site TL1 (figure 3-15) during spring and summer 2015 sampling events. By fall
2015, the reservoir level was drawn down to 9 meters depth (during August). No floating
material or algae were observed during sampling events.

Water temperatures in Three Lakes ranged from 6.2 to 21.6 degrees Celsius (°C).
Maximum surface water temperatures were found in the summer when thermal
stratification was strongest. DO was influenced by thermal stratification during all
sampling events, with anoxic conditions increasing in summer and fall. In all seasons,
DO concentrations in the hypolimnion?’ were below the Basin Plan objective of 7.0 mg/L
for surface waters.

Conductivity was low and ranged from 0.010 to 0.038 millisiemens per centimeter
(mS/cm). The low conductivity values are within the Basin Plan objectives for tastes,
odors, and chemical constituents.

2" The lower layer of water in a stratified lake, typically cooler than the water
above and relatively stagnant.
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Measured pH ranged from 5.4 to 7.4, with minimum pH levels at the bottom of the
reservoir during fall. Measured pH values at depth were below the Basin Plan objective
for surface waters during all seasons; water quality objectives for pH were met only
during the spring and fall in the epilimnion.?® Secchi depths indicated high water clarity,
and turbidity was generally low throughout the water column in Three Lakes.

Nutrient concentrations were low during all sampling events and were below the
numerical objectives of the Basin Plan, and ammonia and nitrate+nitrite concentrations
were below the numerical objectives for toxicity in the Basin Plan. Chlorophyll-a was
not detected above the minimum reporting limit (RL).

Iron and manganese were detected in Three Lakes during all three sampling
events, increasing from the surface to the bottom of the water column and increasing
from spring to fall sampling events. Total iron in the bottom of the reservoir during
summer and fall and total manganese during the fall exceeded the secondary water
quality objectives for tastes and odors in the Basin Plan.

Hardness and alkalinity were low throughout the water column in Three Lakes and
total dissolved solids were found at low levels. Total suspended solids were not detected
above the minimum reporting limit.

Bucks Lake. Bucks Lake is the largest reservoir in the project area, receiving
inflow from Mill Creek, Bucks Creek, Haskins Creek, and other smaller streams. Water
stored behind Bucks Lake Dam is released into a short section of Bucks Creek before
being impounded in Lower Bucks Lake. Reservoir water levels are 23 to 25 meters deep
near the dam (site BL1). No floating material or algae was observed during sampling
events. Strong thermal stratification was found in summer and fall, with anoxic
conditions below approximately 15 meters in summer and fall. DO concentrations
ranged from 0.2 to 9.9 mg/l and were below the Basin Plan water quality objective in the
hypolimnion during all seasons. Conductivity was low (0.025 to 0.040 mS/cm). The low
conductivity values were well within the Basin Plan objectives for tastes, odors and
chemical constituents. Measured pH was below the Basin Plan objective for surface
water samples collected at depths greater than 19 meters during summer and fall. Water
clarity was fairly high and turbidity was low throughout the water column in Bucks Lake.

Nutrient concentrations in Bucks Lake were low during the spring, summer, and
fall 2015 sampling events and chlorophyll a was not detected. Total iron (21 to 3,030
micrograms/liter [ug/L]) and total manganese (0.9 to 187 pg/L) in the bottom of the water
column increased in concentrations between seasonal sampling events and exceeded the
secondary water quality objectives for tastes and odors identified in the Basin Plan in
summer and fall. Total iron measured at the bottom of Bucks Lake was the highest
measured by the licensees. Hardness, alkalinity, and total dissolved solids were low

28 The upper layer of water in a stratified lake.
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throughout the water column and total suspended solids were not detected. Total
dissolved solids were well within water quality objectives for tastes and odors.

Lower Bucks Lake. Lower Bucks Lake is directly downstream of Bucks Lake,
primarily receiving cold water inflow from the bottom of Bucks Lake Dam. Some of the
water stored in Lower Bucks Lake is released downstream into Bucks Creek, while the
rest is diverted through Grizzly Powerhouse into Grizzly Forebay.

Lower Bucks Lake water levels were similar during the three sampling events in
2015; depths were 20 to 21 meters near the dam. No floating material or algae was
observed during sampling events.

Temperatures in the reservoir ranged from 6.8 to 18.8°C and stratification was
apparent during the spring and summer. DO concentrations ranged from 0.4 to 9.9 mg/L
and were below the Basin Plan water quality objective in the hypolimnion during all
seasons, decreasing in the water column as the seasons progressed.

Conductivity was low during all seasons, ranging from 0.025 to 0.042 mS/cm,
well within the Basin Plan water quality objectives for tastes, odors and chemical
constituents. Measured pH values at depth were below the Basin Plan water quality
objective during summer and fall in the mid and bottom of the reservoir water column.

Secchi depths were relatively deep and turbidity was generally low in Lower
Bucks Lake. An increase in turbidity (1 to 12 nephelometric turbidity unit) was observed
in the bottom of the reservoir water column during the spring and fall.

Nutrient concentrations were low during the spring, summer, and fall 2015
sampling events. Ammonia concentrations and nitrate+nitrite were below the numerical
objectives for toxicity in the Basin Plan and total phosphorus and chlorophyll-a were not
detected.

Elevated concentrations of total iron and total manganese were found at the
bottom of Lower Bucks Lake during the spring, summer, and fall 2015 sampling events,
exceeding secondary water quality objectives for taste and odor defined in the Basin Plan.
Hardness, alkalinity, and total dissolved solids were low and similar in concentration
throughout the water column in Lower Bucks Lake. Total suspended solids were not
detected and total dissolved solids were within secondary water quality objectives for
tastes and odors in the Basin Plan.

Grizzly Forebay. Grizzly Forebay receives flow from Grizzly Creek and Lower
Bucks Lake via the Grizzly Powerhouse Tunnel. Water from Grizzly Forebay is released
downstream into Grizzly Creek and/or diverted to Bucks Creek Powerhouse.

Water levels in Grizzly Forebay were similar during each of the three sampling
events; depths were 16—18 meters near the outlet at site GF1 (figure 3-15). No floating
material or algae was observed during sampling events.

Grizzly Forebay was stratified in spring and summer; temperatures ranged from
7.0-17.6°C. DO ranged from 0.5 to 9.6 mg/L (5 to 96 percent saturation) with anoxic
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conditions increasing in summer and fall. DO concentrations below the Basin Plan water
quality objective for surface water (CVRWQCB, 2018) were found in the hypolimnion
during all seasons, with the lowest DO values found in the summer at the bottom of the
water column.

Turbidity at Grizzly Forebay was low throughout the water column in summer and
fall (less than 2 NTU). An increase in turbidity (to approximately 5 NTU) was observed
near the reservoir bottom in the spring (2015).

Nutrient concentrations in Grizzly Forebay were low during spring (May),
summer (July), and fall (October) 2015 sampling events. Nitrate+nitrite, ammonia, total
Kjeldahl nitrogen, orthophosphate and total phosphorus were not detected or below the
minimum reporting limit. Chlorophyll a was not detected above the minimum reporting
limit.

Iron and manganese were detected in Grizzly Forebay during spring (May),
summer (July), and fall (October) 2015 sampling events. Total iron (60-737 pg/L) and
total manganese (5.2—62.5 pg/L) increased from the surface to the bottom of the reservoir
water column and were greatest in the bottom of the water column during summer (July)
2015. Elevated concentrations of total iron and total manganese in the bottom of the
reservoir water column during the summer and fall exceeded the Basin Plan secondary
water quality objective for tastes and odors.

Hardness and alkalinity were greatest in Grizzly Forebay compared to other
reservoirs. Total dissolved solids were low and similar in concentration throughout the
water column. Total suspended solids were not detected. Conductivity was low and
ranged from 0.026 to 0.048 mS/cm; values were within the Basin Plan water quality
objectives.

Comparatively high pH values were found in Grizzly Forebay. Values ranged
from 6.3 to 7.2, exceeding the lower end of the Basin Plan target range but within the
upper numerical objective (range 6.5 to 8.5).

Fishery Resources

Stream Habitat

Project-affected stream reaches are steep (over five percent), with streambanks
typically composed of bedrock and large boulders. Project-affected stream channels have
predominantly cascade and step-pool morphology that is confined to narrow valley
bottoms with little to no floodplain. Transient sediment deposits resulting from
landslides and debris flows are commonly found in channels and on valley bottom fluvial
terraces throughout the project area. Project-affected stream reaches typically have high
transport capacity relative to sediment supply, such that little cobble and gravel is stored
for long periods. Steep bedrock channel reaches with little stored sediment are
punctuated by short boulder step-pool and cobble-gravel plane-bed reaches. Cobble and
gravel are locally stored in small patches associated with boulders and bedrock outcrops,
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in pool tails, and in short and infrequent lower gradient reaches with plane-bed
morphology.

Two general channel types exist within the Bucks Lake tributaries, with differing
response to reservoir level fluctuation. The stable, boulder-bedrock channel morphology
in the Mill Creek tributaries do not appear to be influenced by reservoir level fluctuations
and pose little risk of instability. Changes in the low-gradient gravel-bed reaches of
Bucks Creek and Haskins Creek appear to be affected by some combination of
fluctuation of reservoir water levels, roads, and other watershed factors (e.g., runoff,
groundwater, sediment dynamics, land use, and fire) that have led to channel
entrenchment within their historical valleys and widespread evidence of recent channel
widening.

The project-affected stream reaches of Bucks, Grizzly, and Milk Ranch Creeks
support a coldwater rainbow and brown trout fishery; tributary streams to Milk Ranch
Conduit are ephemeral or seasonally or spatially intermittent, lack connected flow in
summer, and do not support fish populations upstream or immediately downstream of the
diversions.

Milk Ranch Creek. Milk Ranch Creek downstream of Three Lakes is the
steepest of the project-affected reaches, with an average gradient of 22 percent over 3.7
miles, and is characterized almost entirely by high gradient riffles, cascades, and pools
(figure 3-16). Substrate in this reach is composed primarily of boulders, cobble, and
bedrock, with gravel contained within pockets protected by the large boulders in the
channel.

Milk Ranch Creek’s high average gradient make long, open sections of the stream
impassible for fish (figure 3-16). Two barriers located below RM 0.40 prohibit upstream
passage of fish from the NFFR. A complete fish barrier at RM 0.09 just upstream of the
NFFR is located at the outfall of a railroad culvert. Another complete barrier at RM 0.39
is composed of a large cascade/falls that drops approximately 25 feet over a short
distance. The barrier at RM 0.09 precludes fish in the NFFR from migrating further up
Milk Ranch Creek, and additional upstream barriers likely limit upstream fish movement
to short sections throughout the reach.

Milk Ranch Creek contains small patches of spawning gravel, even within the
narrow and confined upper sections of the reach. Ground mapping in this creek was
limited due to very steep gradients and numerous barriers.
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Figure 3-16. Milk Ranch Creek longitudinal profile, channel gradient, and fish passage
barriers (Source: PG&E et al., 2016c¢).

Bucks Creek Downstream of Lower Bucks Lake. Bucks Creek is well-shaded
with an 11 percent gradient in the upper 4 miles and 5 percent in the lower 3.2 miles, and
Is characterized by high gradient riffles, cascades, and pools, as well as low gradient
habitats (riffles and runs). Substrate in Bucks Creek is composed primarily of boulders,
cobble, and bedrock. Gravel is contained in pockets protected by the large boulders in
the upper section of the reach and in larger deposits in the lower sections of the reach.

Fifty-seven barriers were mapped in Bucks Creek between Lower Bucks Lake and
the NFFR, where the average stream gradient is eight percent (figure 3-17). Two barriers
were identified in Bucks Creek near the NFFR: (1) a partial barrier (i.e., potentially
passable under high winter storm or spring runoff conditions) at RM 0.22, composed of a
short cascade with two distinct vertical drops; and (2) a partial barrier at RM 0.35,
composed of a small vertical falls with a 10-foot drop. These barriers restrict fish
migration from the NFFR into Bucks Creek, and the presence of additional upstream
barriers likely limits upstream fish movement throughout the reach.

Salmonid spawning gravel in Bucks Creek is evenly distributed, although the
quality improves from upstream to downstream.
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Figure 3-17. Bucks Creek longitudinal profile, channel gradient, and fish passage
barriers (Source: PG&E et al., 2016c¢).

Grizzly Creek Downstream of Grizzly Forebay. Grizzly Creek is moderately
shaded, with an average gradient of 4.5 percent in the upper 1.5 miles, and 7.5 percent in
the lower 6 miles. The average gradient is steep, the stream channel is relatively wide
and contains both high- and low-gradient habitats, composed primarily of boulders,
cobble, and bedrock. Gravel is contained within pockets protected by the large boulders
in the upper section of the reach, with larger deposits in the lower sections of the reach.

Thirty-five passage barriers were mapped in Grizzly Creek between Grizzly
Forebay Dam and the NFFR, where the average stream gradient is seven percent (figure
3-18). Two barriers were identified in Grizzly Creek near the NFFR: (1) a partial barrier
at RM 0.31, composed of a short, steep cascade; and (2) a partial barrier at RM 0.49,
composed of a large cascade. These barriers restrict fish migration from the NFFR into
Grizzly Creek, and the presence of additional upstream barriers likely limits upstream
fish movement throughout the reach.

The amount of spawning gravel in Grizzly Creek increases in abundance and
quality from upstream to downstream, with large patch sizes in the middle and lower
sections of the reach.
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Figure 3-18. Grizzly Creek longitudinal profile, channel gradient, and passage barriers
(Source: PG&E et al., 2016c).

Reservoir Habitat

Bucks Lake. Bucks Lake has a total surface area of 1,827 acres, is 5 miles long,
has 14 miles of shoreline, and has a maximum depth of 120 feet. Minimum pool in
Bucks Lake is 5,080 feet in a Dry or Critically Dry year, and 5,100 feet in a Normal or
Wet year (figure 3-19). Normal maximum water surface elevation is 5,157 feet. The
lake level does not fluctuate much on a daily basis. Four primary streams flow into
Bucks Lake (Bucks Creek, Mill Creek, Haskins Creek, and Whitehorse Creek). The
licensees identified no physical passage barriers within spawning tributaries in the
reservoir fluctuation zone. A man-made partial passage barrier exists in Mill Creek
upstream of the Bucks Lake high water line. Native spring-spawning fishes would be
able to pass this barrier; however, it appears to have been designed to limit passage for
some fall-spawning fishes (kokanee, brook trout, and brown trout). Access to other
tributaries for fall-spawning fishes is limited by natural inflow. In extreme low water
years, where inflow from all tributaries is low, spawning habitat may not be available to
fish in Bucks Lake.
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Figure 3-19. Average surface elevation by water year (1994-2013) and intake depth of
Bucks Lake (Source: PG&E and City, 2018).

Lower Bucks Lake. Lower Bucks Lake has a total surface area of 136 acres, is
1.1 miles long, has 2.7 miles of shoreline, and has a maximum depth exceeding 59 feet.
Minimum pool in Lower Bucks Lake is 5,003.5 feet, and normal maximum water surface
elevation is 5,022 feet (figure 3-20). Lower Bucks Lake derives its water from Bucks
Lake and from Three Lakes through the Milk Ranch Conduit and four small tributaries.
Bucks Lake Dam is a physical upstream passage barrier for fish in Lower Bucks Lake.
The Grizzly Powerhouse intake in Lower Bucks Lake is screened to prevent fish
entrainment. Substrate in Lower Bucks Lake is typically a mix of sand and gravel with
some cobble and large boulders.

Three Lakes. Three Lakes Dam on Milk Ranch Creek has a drainage area of 1.3
square miles. Normal maximum water surface elevation is 6,050 feet, and normal
minimum water surface elevation is 6,044 feet. Three Lakes has a total surface area of 40
acres, is 0.75 miles long, and has 2 miles of shoreline. Two tributaries flow into Three
Lakes, with little inflow outside of the late spring/summer runoff period. Due to natural
hydraulic controls, all three lake segments do not drain completely. Rearing habitat in
Three Lakes is not very complex and contains little wood, aquatic vegetation, or riparian
cover. Substrate in Three Lakes is typically cobble and boulder dominated, with areas of
sand.

Grizzly Forebay. Grizzly Forebay has a total surface area of 38 acres, is 0.8
miles long, has 1.75 miles of shoreline, and has a maximum depth exceeding 52 feet.
Minimum pool in Grizzly Forebay is 4,304.5 feet, and normal maximum water surface
elevation is 4,316 feet (figure 3-21). Water in Grizzly Forebay is derived from Lower
Bucks Lake and delivered through the Grizzly Powerhouse; additional water enters
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Grizzly Forebay from Grizzly Creek upstream of the Forebay. Substrate in Grizzly
Forebay is typically gravel with some cobble.
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Figure 3-20. Average surface elevation by water year (1994-2013) and intake depth of
Lower Bucks Lake (Source: PG&E and City, 2018).
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Figure 3-21. Average surface elevation by water year (1994-2013) and intake depth of
Grizzly Forebay (Source: PG&E and City, 2018).
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Instream Flow Releases

As a component of its 2006 License Amendment, the licensees conducted an
instream flow study in the Project’s bypass reaches (Thomas R. Payne & Associates,
1991). Based on the study results, the licensees’ amended license included the minimum
flow release schedule that is outlined in table 2-1. In addition to minimum instream flow
requirements, the amended license required annual channel maintenance flow releases
from both Lower Bucks Lake and Grizzly Forebay Dams into Bucks and Grizzly Creeks,
respectively. Channel maintenance flow events consist of releases of 50 to 70 cfs for at
least 12 hours in March if a natural spill in excess of 70 cfs in Bucks Creek, or 50 cfs in
Grizzly Creek, has not occurred in the previous 18 months. The channel maintenance
flow may be accomplished by any combination of release, spill, and accretion flow.

Large Woody Material Abundance and Distribution

In project affected reaches, large woody material (LWM) is transported
downstream during periods of high flow and deposited in or on the margins of the
channel as flows subside. Large wood in project streams is typically less than 25 feet
long and between 6 and 17 inches in diameter. LWM is generally more abundant in the
upper sections of stream reaches, particularly in Milk Ranch and Bucks Creeks, where
the amount of LWM was classified as ‘high’, although the size distribution was skewed
toward smaller pieces. The abundance of LWM in the upper Bucks Creek area is the
result of a large debris flow that occurred in 1997-1998, and individual pieces of LWD
form pools or store sediment. LWM abundance is lowest in Grizzly Creek. The upper
reach of Grizzly Creek has the largest volume of wood found throughout Grizzly Creek,
and also the lowest frequency of pieces. In this reach no wood pieces were associated
with jams, pool formation, or sediment storage. Habitat complexity in these high-
gradient streams is driven mostly by boulders, not wood.

Passage of woody material over Lower Bucks Lake and Grizzly Forebay dams
into the downstream reaches is currently initiated during spill flows or in concert with
channel maintenance flows. In 2006, the licensees began passing LWM over project
dams during spill events and/or mechanically removing LWM from reservoirs and
depositing it in the channel downstream of the dams. The passage of woody material
over Grizzly Forebay Dam was observed during a December 2015 spill flow of
approximately 92 cfs.

Fish Populations

Project stream reaches support coldwater game fish species. The licensees
conducted fish population studies in 7 years between 2002 and 2016 and documented
rainbow trout in all three of the project streams, and brown trout in only Bucks and
Grizzly Creeks (PG&E and City, 2016d). Other fishes observed included California
roach, and sculpin (table 3-4). In the 2002 to 2016 population surveys, rainbow trout was
the most abundant species; however, brown trout was dominant at the two survey sites
immediately downstream of Lower Bucks and Grizzly Forebay dams.
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Table 3-4.  Fish species observed, by site, during and prior to relicensing (Source:
PG&E and City, 2016d, as modified by staff).

Milk Ranch Creek Bucks Creek Grizzly Creek

Upper Mid Lower Upper Mid Lower Upper Mid Lower

SPECIeS  peach Reach Reach Reach Reach Reach Reach Reach Reach

Brown

trout *0 0 . *0 *0 *0

Rainbow
trout

Brook
trout

CA
roach

*0 *0 *0 *0 *0 *0

Sculpin 0

¢ Observed during relicensing studies (2002-2016).
¢ Observed prior to 2002.

Three Lakes. The fish population in Three Lakes is composed of golden shiner
(91 percent), brook trout (8 percent), and brown trout (1 percent). Brown, brook, and
rainbow trout were stocked as early as 1912 (California Fish and Game Commission,
1913), and prior to 1985 California DFW stocked golden trout. They used aerial planting
techniques to annually stock between 500 and 8,000 (mostly) brook and rainbow trout
fingerlings into Three Lakes. Stocking in Three Lakes was discontinued in 1985 after
surveys indicated that the lakes supported self-sustaining populations of resident trout
(PG&E, 1992). It is unclear when or how golden shiner were introduced to Three Lakes,
but the population had reached nuisance levels by the 1960s, even though it provided a
food source for the trout populations (PG&E, 1992). Studies in 1992 found that most of
the fish were distributed in the lower and middle lakes and that the rainbow trout, brook
trout, and golden shiner populations were self-sustaining and appeared to be in good
condition; however, rainbow trout were last observed in Three Lakes in 1992.

Although the fishery in Three Lakes was historically supplemented, the absence of
stocking over the past 31 years and the ages of fish present indicate some natural
reproduction.

Bucks Lake. The fish population in Bucks Lake is made up of Lahontan redside
shiner, California roach, speckled dace, kokanee, brown trout, rainbow trout, brook trout,
and lake trout. Bucks Lake has been managed by California DFW as a coldwater trout
fishery for over 80 years, with millions of hatchery fish released into the reservoir over
this period, including brown trout, rainbow trout, brook trout, kokanee, and lake trout.
Other introductions include Lahontan redside and golden shiner.
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Bucks Lake is currently planted with catchable rainbow trout, brown trout, and
brook trout to augment naturally spawned populations. This stocking, along with the
existing populations of lake trout and kokanee, support a significant recreational fishery.

Kokanee, first introduced into Bucks Lake by California DFW in 1954, had over-
populated the lake by the 1970s, resulting in stunted fish. Eradication efforts were
initiated by California DFW in the mid-1970s that included construction of fish barriers
to prevent kokanee from migrating into spawning tributaries, as well as use of rotenone in
Haskins and Bucks Creeks to kill kokanee and their eggs.

Lake trout were first introduced to Bucks Lake in 1984 and 1985 to prey upon the
prolific kokanee populations that tended to reside in the deeper, colder areas of the lake
where rainbow and brown trout did not forage regularly. Lake trout were last planted in
Bucks Lake in 2008. Lake trout still reside in Bucks Lake, and the licensees captured Age
2-3+ fish in 2015, indicating natural spawning is occurring in the lake.

Although the fishery in Bucks Lake continues to be stocked, the age-class
distributions for kokanee, brook trout, lake trout, Lahontan redside, California roach, and
speckled dace indicate some natural reproduction is occurring in Bucks Lake.

Lower Bucks Lake. The fish population in Lower Bucks Lake includes brown
trout, Lahontan redside, kokanee, lake trout, California roach, and speckled dace. The
Lower Bucks Lake fishery is not currently stocked, although historically stocking has
occurred, most recently in 1994 when catchable-size brown trout were stocked as part of
a FERC-approved plan to mitigate for any trout losses during the Grizzly Development
construction, and California DFW planted an additional 50,000 fingerling brown trout
that year. The reservoir has not been supplemented since 1994. Angler reports, and the
current species composition, indicate that Lower Bucks Lake supports a self-sustaining
population of rainbow and brown trout. Golden shiners have been reported to be
abundant in Three Lakes, although none were captured in surveys of Lower Bucks Lake
(1989, 1990, 1994, or 2015).

Fish age-class distributions in Lower Bucks Lake indicate natural reproduction of
most species. However, the only two lake trout captured in Lower Bucks Lake were Age
8+ to 10+.

Grizzly Forebay. Fish in Grizzly Forebay include brown trout and rainbow trout.
Recreational anglers report catching naturally produced rainbow trout and brown trout;
however, there is no information on historical stocking and California DFW does not
currently stock this reservoir. Both species migrate upstream and spawn in Grizzly
Creek.

The age-class distributions of fish present in Grizzly Forebay indicate some annual
natural reproduction of rainbow trout. However, the brown trout captured in Grizzly
Forebay included only Age 3+ through 5+ fish. Steitz and Fry (1991) noted that brown
trout do spawn in Grizzly Creek upstream of the Forebay.
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Benthic Macroinvertebrates

The licensees collected benthos samples in 2015 and 2016 from 12 sites
throughout Milk Ranch Creek downstream of Three Lakes, Bucks Creek downstream of
Lower Bucks Lake, and Grizzly Creek downstream of Grizzly Forebay. They identified
147 distinct taxa from these samples. A suite of standard metrics that characterize
benthic macroinvertebrate (BMI) assemblages was calculated for each sample; these
metrics have been found to be reliable responders to disturbance. A subset of these
metrics was used to calculate the Sierra Index of Biotic Integrity (Sierra IBI) (Rehn,
2008) and the California Stream Condition Index (CSCI; Rehn et al., 2015).

BMI assemblages were generally of very good quality in project streams as
indicated by high overall taxonomic richness, presence of sensitive taxa, average to above
average Sierra IBI scores, and CSCI scores that fell within the “likely intact condition.”
An exception was the sample collected from a site below Three Lakes in 2015, which had
a below average Sierra IBI score and a CSCI score that fell within the “possibly altered
condition.” The release of water from Three Lakes, associated with its annual drawdown,
which began prior to and occurred during the sampling event, may have been a
contributing factor to the lower scores for this site. This site was resampled in 2016 prior
to the beginning of the annual drawdown. Sierra IBI scores for both the sample and the
replicate collected from this site in 2016 were substantially higher and CSCI scores for
both fell within the “likely intact condition,” which suggests that adverse effects related
to the drawdown were temporary.

Physical habitat at sites throughout the study area was diverse with adequate
substrate for BMI colonization. With a few exceptions, sampling sites were remote with
human disturbance absent or minimal. Sites where human disturbances were recorded
included a site on Bucks Creek upstream of Bucks Lake near a campground, and a site on
Grizzly Creek upstream of the North Fork Feather River confluence, which had vertical
concrete walls within the bankfull width of the channel. Despite evidence of disturbance
at these sites, CSCI scores were within the range of “likely intact condition,” and two
special-status species were observed, black juga and western pearlshell.

Aquatic Invasive Species

AIS that have the potential to occur within the project area based on proximity of
documented occurrences to the NFFR watershed include signal crayfish, quagga mussel
and zebra mussel. The licensees only documented the presence of signal crayfish in
Grizzly Forebay during macroinvertebrate and other relicensing studies.

3.3.2.2 Environmental Effects

Water Quantity

In their Supplemental FLA (PG&E and City, 2018), the licensees propose several
measures that would affect water quantity in project-affected stream reaches and water
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levels in Bucks Lake, Three Lakes, and Grizzly Forebay. In this section, we analyze the
effects of the following measures on water quantity: Water Year Type Determination
(WR-7), Minimum Instream Flow Releases (WR-1) and Full Natural Flow?® in Bear
Ravine at Milk Ranch Conduit Diversion No. 8 (WR-2), Drought Management Plan,
Manage Diversions Milk Ranch Conduit for Safety and Aesthetics (WR-8), Wet Water
Year Milk Ranch Conduit Diversion Nos. 1 and 2 Bypass Flows (WR-9), and Streamflow
and Reservoir Level Gaging Plan (WR-10) (PG&E and City, 2019c). Many of these
measures also have the potential to affect water quality, fishery resources, terrestrial
resources, and recreation, and are addressed later in this section.

Water Year Type Determination

California DWR and other water management agencies and hydropower projects
in the region account for hydrologic variability by establishing water year types that
guide water allocation decisions. The water year type determination at the project would
govern how instream flow releases are adjusted based on the surrounding river basin
conditions.

In their Supplement to the Final License Application (PG&E and City, 2018), the
licensees propose to classify water years into four water-year types based on California
DWR’s water year forecast of unimpaired runoff in the Feather River at Oroville (as set
forth in DWR’s Bulletin 120) (table 3-5) (WR-7). California DWR’s Bulletin 120, Water
Year Conditions in California, is a publication issued four times a year, in the second
week of February, March, April, and May, forecasting the volume of seasonal runoff
from the state’s major watersheds. It provides summaries of precipitation, snowpack,
reservoir storage, and runoff to define water year type classifications. The licensees
would use water year type forecasts to guide the implementation of its proposed instream
flows (WR-1), channel maintenance flows (WR-4), and project reservoir operations
(WR-5). The licensees would also use the April forecast to determine if conditions are
met for the Wet water year Milk Ranch Conduit Diversion Nos. 1 & 2 bypass flows
(WR-9).

The licensees would apply California DWR’s forecast of the water year type on or
about February 10 and operate for the remainder of that month and until the next month’s
forecast is available. New forecasts would be developed on or about the tenth of March,
April and May after the snow surveys are completed, and operations would be changed
within two business days, or as soon thereafter as accessible for manually operated gages.
The licensees would also provide notice to the Forest Service and FERC of the final
water year type determination within 30 days of making the determination.

29 Full Natural Flow refers to unimpaired flows in this context.
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Table 3-5.  Licensees’ proposed water year types based on California DWR’s Bulletin
120 (Source: PG&E and City, 2018, as modified by staff).

Water Year Type Feather River Flow to Oroville

Wet Greater than or equal to 5,679 TAF

Normal Less than 5,679 TAF but greater than or equal to 3,228 TAF
Dry Less than 3,228 TAF but greater than or equal to 2,505 TAF
Critically Dry Less than 2,505 TAF

TAF: Thousand acre-feet

The licensees’ proposed water year type classifications for project operations are
consistent with Forest Service 4(e) condition 30, Water Board preliminary condition 2,
FWS 10(a) recommendation 2, and California DFW 10(j) recommendation 3. California
DFW (10(j) recommendation 3) states that the licensees should provide notice to the
FWS, Water Board, and California DFW in addition to the Forest Service and FERC of
final water year type determination.

Our Analysis

The licensees propose to establish four water year types linked to California
DWR’s forecasts for annual unimpaired flow volume in the Feather River at Oroville,
which are provided in California DWR’s Bulletin 120. The four water year types for this
project were chosen to match the water year types already established for confluent and
downstream hydroelectric projects in the North Fork Feather River: Rock Creek-Cresta
Hydroelectric Project (FERC No. 1962) and Poe Hydroelectric Project (FERC No. 2107).
Because California DWR Bulletin 120 is typically not published until approximately the
10" of each month, implementation of the water year type would take effect within two
days of the release of this bulletin.

California DWR and other water management agencies and hydropower projects
in the region account for hydrologic variability by establishing water year types that
guide water allocation decisions. We find that the water year type determination would
effectively and consistently guide delivery of instream flow releases based on the
surrounding river basin conditions. Notice to FWS, Water Board, and California DFW of
final water year type determination is specified under Forest Service condition 30.
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Minimum Instream Flow Releases and Full Natural Flow?° in Bear Ravine

The licensees historically operated the project to store snowmelt from springtime
runoff in the project reservoirs to be used for recreation, hydropower, and environmental
benefits. The project attenuates high flows in Bucks Creek and Grizzly Creek from
winter storms and spring runoff and stores water in Bucks Lake, Lower Bucks Lake, and
Grizzly Forebay. The project also diverts water from Milk Ranch Creek for hydropower
generation. Water levels in Bucks Lake, Lower Bucks Lake, and Grizzly Forebay are
maintained relatively high for recreation and safety.

The licensees’ proposed minimum instream flow releases for each project-affected
stream reach and water year type are summarized in table 2-3 (WR-1). These include
monthly releases into Bucks Creek below Bucks Lake, Bucks Creek below Lower Bucks
Lake, Grizzly Creek below Grizzly Forebay, Milk Ranch Creek below Three Lakes, Milk
Ranch Creek at Milk Ranch Conduit Diversion No. 1, and South Fork Grouse Hollow
Creek at Milk Ranch Conduit Diversion No. 3. The four different water year types,
Critically Dry, Dry, Normal, and Wet, are defined in Annual Determination of Water
Year Type (WR-7).

Under measure WR-1, the licensees would implement their proposed minimum
instream flow releases as soon as reasonably practicable within the first 90 days of the
new license term (subject to weather and road conditions), and would measure
compliance with these flows using an average hourly flow calculated at the top of each
hour. The licensees would calculate the average hourly flow by taking the mean of four
instantaneous measurements at 15-minute intervals, as specified by USGS standards.
The average hourly streamflow would be at least 90 percent of the applicable minimum
streamflow requirement set forth in table 2-3. If the average hourly flow temporarily
falls below the requirement, the licensees would restore the required minimum
streamflow as soon as reasonably practicable and would document the duration and cause
for temporary decreases in flows in an annual report.

The licensees would file a report with FERC, the Forest Service, Water Board,
FWS, and California DFW within 30 days of any incident where the average daily flow
deviates below the applicable minimum streamflow requirement.3! The report would
identify, to the extent possible, the cause, severity, and duration of the deviation; any
observed adverse environmental effects resulting from the deviation, and any corrective
actions taken. The licensees would notify FERC, the Forest Service, Water Board, FWS,

30 Full Natural Flow refers to unimpaired flows in this context.

31 streamflow requirements would be temporarily modified as required for
maintenance or repair of facilities, with 5 working days’ notice provided to FERC, the
Forest Service, Water Board, FWS, and California DFW.

3-47



and California DFW within 2 business days of any modification to minimum streamflow
requirements due to operational emergencies.

Finally, the licensees would submit a draft annual report from the prior water year
to the Forest Service, Water Board, FWS, and California DFW by January 31. Daily
mean data would be included in the report for all continuously gaged locations. The
annual report would include dates the licensees checked valves; estimated flow release
when valves were checked; documentation of any adjustments to valves; and the date the
valves were adjusted for the winter setting or minimum over-winter valve settings at Milk
Ranch Creek downstream of Three Lakes and at Milk Ranch Conduit Diversion No 1.
The licensees propose to file a final report with FERC within 90 days of providing the
draft to the agencies, including 45 days for the resource agencies to provide their input.
The licensees would review the instream flow documentation each year during the Forest
Service consultation meeting (GEN-2) and the Ecological Consultation Group meeting
(GEN-3).

The licensees’ proposed minimum instream flow releases, as described above and
in table 2-3, are consistent with Forest Service 4(e) condition 31, FWS 10(j)
recommendation 2, and California DFW 10(j) recommendation 5. In the licensees’ Reply
Comments, Recommendations, Terms and Conditions (filed November 19, 2018), the
licensees agreed to minor modifications to their proposed language in WR-1 and defer to
the Forest Service in its 4(e) condition 31.

In its preliminary condition 1, the Water Board indicates that it supports this
measure but recommends minimum streamflow compliance be based on a 24-hour
average (mean daily flow) instead of mean hourly flows, and instantaneous readings
instead of hourly averages. In addition, the Water Board recommends instantaneous
flows be used to construct the averages of the mean daily flow value and that they be
measured in time increments of not more than 15 minutes; mean daily flows should be
24-hour averages of the instantaneous readings from midnight of one day to midnight the
next day; and instantaneous flow measurements should be at least 90 percent of the
minimum flow requirements.

Under WR-2, the licensees would cease diverting water from Bear Ravine at the
Milk Ranch Creek Diversion No. 8. This would allow all water from Bear Ravine
upstream of the current diversion point to flow into Bear Ravine downstream of the
diversion point. This measure is consistent with Forest Service 4(e) condition 32, Water
Board preliminary condition 1, FWS 10(j) recommendation 3, and CDFW 10(j)
recommendation 6.

Our Analysis

Under WR-1, the licensees would increase their minimum instream flow releases
into project-affected stream reaches, during all water year types, except for portions of
Critically Dry years. Releases from lower Bucks Lake into Bucks Creek would vary
seasonally and by water year type and would be up to 9 cfs higher than existing
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conditions. Minimum flow releases from Grizzly Forebay into Grizzly Creek below
Grizzly Forebay Dam would also vary seasonally by water year type and would be up to
9 cfs higher than existing conditions.

Currently, there are no minimum instream flow releases from Bucks Lake into
Bucks Creek or into Milk Ranch Creek or its tributaries. Under WR-1, the licensees
would release 3 cfs into Bucks Creek (immediately downstream of Bucks Lake Dam), up
to 2 cfs into Milk Ranch Creek below Three Lakes in months with minimum flow and at
Milk Ranch Creek at Milk Ranch Conduit Diversion No. 1; and up to 0.5 cfs at South
Fork Grouse Hollow Creek at Milk Ranch Conduit Diversion No. 3. These minimum
instream flows would provide additional water in these affected stream reaches and
would be most noticeable immediately downstream of the release points in each stream.

During relicensing studies, the licensees developed an operations model that
analyzed the combined effect of these measures on streamflows and reservoir elevations
in select streams and reservoirs, using a 43-year flow period. For comparison purposes,
the licensees used a baseline condition with existing operational measures to analyze the
effects of the proposed streamflow and reservoir operation changes (labeled PA
[Proposed Action] in the following figures). The following sections describe the effects
of these instream flow measures on water quantity in Bucks Creek below Bucks Lake,
Bucks Creek below Lower Bucks Lake, Bucks Creek with the confluence of Bear
Ravine, Grizzly Creek below Grizzly Forebay, Milk Ranch Creek below Three Lakes,
Milk Ranch Conduit Diversions 1 and 3, and storage in Bucks Lake and Three Lakes
Reservoir.

Instream Flows. The net effect of the licensees proposed minimum instream flow
releases on monthly percentile curves (20, 50, and 80 percent)3? for Bucks Creek below
Bucks Lake, Bucks Creek below Lower Bucks Lake, Bucks Creek at the confluence with
Bear Ravine, Grizzly Creek below Grizzly Forebay, Milk Ranch Creek below Three
Lakes, Milk Ranch Creek below Milk Ranch Conduit Diversion No. 1, and Milk Ranch
Creek at the confluence with South Fork Grouse Hollow Creek are shown in figures 3-22
through 3-28.

In Bucks Creek below Bucks Lake (figure 3-22), the 20" percentile flows from
March to June and 50" percentile flows in March and April reflect the increased
minimum instream flows. Flows are similar during other months of the year when spill
normally occurs.

32 percentile curves refer to the flow (or reservoir level) that is exceeded for all
but 20, 50, or 80 percent of the days in that month.
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Bucks Creek below Bucks Lake
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Figure 3-22. Bucks Creek below Bucks Lake (WY 1970-2013): monthly percentile
curves (20", 501, and 80™") for baseline and proposed action (PA) (Source:
PG&E and City, 2018).

In Bucks Creek below Lower Bucks Lake (figure 3-23), flows generally would be

higher during all months due to the proposed increased minimum instream flows (WR-1)
and changes to channel maintenance flows (WR-4).
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Figure 3-23. Bucks Creek below Lower Bucks Lake (WY 1970-2013): monthly
percentile curves (201, 50, and 80™) for baseline and proposed action (PA)

(Source: PG&E and City, 2018).
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In Bucks Creek at the confluence with Bear Ravine (downstream of Milk Ranch
Conduit Diversion No. 8; figure 3-24), flows also would be higher under most conditions
due to increased instream flows (WR-1), channel maintenance flows (WR-4) and
unimpaired flow in Bear Ravine (WR-2).

Bucks Creek at the confluence with Bear Ravine
(downstream of Milk Ranch Conduit Diversion No. 8)
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Figure 3-24. Bucks Creek at the confluence with Bear Ravine, downstream of Milk
Ranch Conduit Diversion No. 8 (WY 1970-2013): monthly percentile
curves (20", 501, and 80'") for baseline and proposed action (PA) (Source:
PG&E and City, 2018).
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In Grizzly Creek below Grizzly Forebay (figure 3-25), the 20" percentile flows
would be the same from July through October and December. In May and June, the 20%"
percentile flows decrease due to the reduced minimum instream flow requirements during
Critically Dry years but increase in November and January through April. The volume of
spills (maximum flows) is nearly the same; however, spills would shift to different
months.

Grizzly Creek below Grizzly Forebay
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Figure 3-25. Grizzly Creek below Grizzly Forebay (WY 1970-2013): monthly
percentile curves (20", 50, and 80'™") for baseline and proposed action (PA)
(Source: PG&E and City, 2018).
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In Milk Ranch Creek below Three Lakes (figure 3-26), flows from November
through March would be similar due to similar operating conditions (Three Lakes’ outlet
valve is fully open) during these months. The largest change in flows would occur from
September (when Three Lakes is drawn down under existing conditions) to August (when
Three Lakes is proposed to be drawn down under measure WR-3). Spills (maximum
flows) would be reduced due to proposed measure WR-1.

Milk Ranch Creek below Three Lakes

Flow (cfs)

Figure 3-26. Milk Ranch Creek below Three Lakes (WY 1970-2013): monthly
percentile curves (20", 50, and 80'™") for baseline and proposed action (PA)
(Source: PG&E and City, 2018).

3-54



In Milk Ranch Creek below Milk Ranch Conduit Diversion No. 1 (figure 3-27),
the 20" and 50™ percentile flows would increase due to measure WR-1. Maximum (80™"
percentile) flows also would increase due to measures WR-1 (Instream Flows) and/or
WR-9 (Wet Water Year Milk Ranch Conduit Diversion Nos. 1 and 2 Bypass Flows).
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Figure 3-27. Milk Ranch Creek below Milk Ranch Conduit Diversion No. 1 (WY 1970-

2013): monthly percentile curves (20", 501, and 80™) for baseline and
proposed action (PA) (Source: PG&E and City, 2018).
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In Milk Ranch Creek at the confluence with South Fork Grouse Hollow Creek
(downstream of Milk Ranch Conduit Diversion No. 3; figure 3-28), the 20™" and 50"
percentile flows would increase each month under measure WR-1. The volume of spills
(maximum flows) is nearly the same; however, flows would increase in July, August and
September due to measures WR-1 (Instream Flows) and/or WR-9 (Wet Water Year Milk
Ranch Conduit Diversion Nos. 1 and 2 Bypass Flows).

Milk Ranch Creek at the confluence with South Fork Grouse Hollow Creek
(downstream of Milk Ranch Conduit Diversion No. 3)
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Figure 3-28. Milk Ranch Creek at the confluence with South Fork Grouse Hollow
Creek, downstream of Milk Ranch Conduit Diversion No. 3 (WY 1970-
2013): monthly percentile curves (20", 501, and 80™) for baseline and
proposed action (PA) (Source: PG&E and City, 2018).
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Reservoir Storage. At Bucks Lake, the storage follows the same general pattern
for all measured statistics as under existing operational conditions (figure 3-29).

Bucks Lake

104,000

Storage [AF)

40,000

Figure 3-29. Bucks Lake (WY 1970-2013): monthly percentile curves (20", 50", and
80™M) for baseline and proposed action (PA) (Source: PG&E and City,
2018).
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At Three Lakes, reservoir levels would generally be lower from April through
October under measures WR-1 (Instream Flows) and WR-3 (Annual Drawdown of Three
Lakes) as shown in figure 3-30.
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Figure 3-30. Three Lakes (WY 1970-2013): monthly percentile curves (20", 50", and
80™M) for baseline and proposed action (PA) (Source: PG&E and City,
2018).

Bear Ravine. Ceasing to divert water from Bear Ravine would re-establish an
unaltered flow regime in lower Bear Ravine that would be most noticeable immediately
downstream of the current diversion location. Effects of these increased flows on
terrestrial resources are discussed in later in this section and in section 3.3.4.2, Terrestrial
Resources.

Drought Management Plan

Droughts are a recurring feature of California’s climate. Drought management
often requires variance to one or more license conditions to meet other water supply
needs. The Water Board (preliminary condition 4) and the Forest Service (condition 62)
require the licensees to develop a drought management plan to set a default process to
protect beneficial uses of water when water supply dictates that project reservoir
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minimum pool targets or minimum instream flow requirement cannot be achieved. The
plan is to outline thresholds for requests, consultation requirements, timing for requests,
public participation and any additional monitoring and reporting required. In addition,
where the local project area has experienced multiple consecutive dry and/or critically
dry years, Forest Service condition 62 defines a process for the licensees to develop a
temporary revised operations proposal and to consult with the Forest Service and other
resource agencies. The proposed Revised Operations Plan would also identify
potentially affected biological and recreational resources, provide information on
potential affects to water temperatures, discuss recent project hydrology and operations,
and define any necessary biological and recreation resource monitoring.

Our Analysis

The operational guidelines included in any new license issued for the project
would determine the required water levels and streamflows in project-affected stream
reaches and reservoirs. Drought conditions could make it difficult for the licensees to
meet all license requirements, such as minimum flow, flood storage, and recreation.
Project operations would also have the potential to exacerbate drought conditions in
downstream stream reaches. These issues could be compounded during multiple
Critically Dry years, a situation addressed by Forest Service condition 62, which defines
a process for the licensees to develop a temporary revised operations proposal and to
consult with the Forest Service and other resource agencies.

Developing and implementing a drought management plan, as required by the
Water Board and Forest Service, would provide a mechanism for the licensees to balance
competing needs. Consultation with the Water Board and other agencies would be
appropriate to accurately determine drought conditions specific to the project area. We
find that establishing a drought management plan would allow the licensees to coordinate
hydroelectric generation during drought conditions and document environmental
compliance with the terms of the new license.

Manage Diversions along Milk Ranch Conduit for Safety and Aesthetics (WR-8)

Several of the diversions along Milk Ranch Conduit are currently inoperable
(FERC Diversion Nos. 1, 4, 5, 6, 7, and 8). Under WR-8, the licensees propose to leave
the six diversions and ancillary features inoperable. Control valves and plumbing would
be rendered inoperable and left in place. The structures at FERC Diversion No. 5 would
be left in place and managed for safety by monitoring for undermining and collapse, and
FERC Diversion Nos. 1 and 7 would be modified or concealed to create a more natural
appearance in consultation with the Forest Service.

This would provide habitat for SNYLF, as discussed in the Terrestrial Resources
section. This measure is consistent with Forest Service 4(e) condition 38, Water Board
preliminary condition 19, FWS 10(j) recommendation 8, and CDFW 10(j)
recommendation 11.
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Our Analysis

Leaving the diversions inoperable would have no effect on existing flows or
project operations since these diversions are not currently operable and either filled with
sediment or no longer physically intact. The diversions are located at varying distances
and elevations above Three Lakes Road, and removal of the diversions could likely only
be accomplished with hand equipment. The removal of remaining structures at the
diversions could potentially compromise the integrity and stability of the stream channel
and would result in the removal of established riparian vegetation in the vicinity of each
of the diversions, which could have negative effects on water quality and temperature.
The licensees’ proposed measures for maintaining the six diversions include actions to
seal facilities to prevent entrainment of aquatic species and wildlife, monitoring for
disturbance and erosion, which could affect water quality, and modifying or concealing
the face of diversions to create a more natural appearance.

Therefore, maintaining the inoperable status of six diversions along the Milk
Ranch Conduit would retain current ecological function at the diversions and would not
have an adverse effect on aquatic or terrestrial resources.

Wet Water Year Milk Ranch Conduit Diversion Nos. 1 and 2 Bypass Flows

Licensees propose to temporarily close two of the Milk Ranch conduit diversions
if Bucks Lake is over 5,142.0 feet in elevation by the end of March and the April forecast
is over 5,679 thousand acre-feet (Wet year) (WR-9). This would retain water in the
tributaries that are diverted to the Milk Ranch Conduit during wet water years, rather than
diverting those flows and then later spilling the water at project reservoirs. Flows would
be bypassed at Diversions No. 1 and No. 2 (FERC Diversions Milk Ranch Creek and 15)
within two business days from publication of the April forecast, through August 15 or
when Three Lakes drawdown is initiated (WR-3). By January 31, when flows were
bypassed the previous year, the licensees would provide a report to resource agencies
documenting dates when diversion valves were closed and reopened. Resource agencies
would have 45 days to comment, and final report would be filed with FERC within 90
days. This measure is consistent with Forest Service 4(e) condition 33, Water Board
preliminary condition 3, FWS 10(j) recommendation 9, and California DFW 10(j)
recommendation 8.

Our Analysis

Diversion Nos. 1 and 2 to Milk Ranch Conduit are on an intermittent tributary
(North Fork Grouse Hollow Creek) where flows are seasonally diverted into the conduit,
and on Milk Ranch Creek which is regulated by storage in Three Lakes. During wetter
years or seasons, the capacities of the diversions are exceeded and excess flow is
bypassed downstream. The largest reservoir on this project, Bucks Lake, spills to Lower
Bucks Lake during most wet years. The goal of this measure is to keep water in the
tributaries diverted to the Milk Ranch Conduit, rather than diverting those flows and then
later spilling the water at project reservoirs.
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Currently, tributaries downstream of the Milk Ranch Conduit only receive flow
when the diversions are overflowing. This measure would return all spring and summer
flow from two of the larger diverted tributaries (Milk Ranch Creek and North Fork
Grouse Hollow Creek) to their stream of origin, during years when Bucks Lake reservoir
is high and would spill, also leading to spill in Lower Bucks Lake, due to basin-wide high
runoff conditions.

This measure would increase flows in Milk Ranch Creek and North Fork Grouse
Hollow Creek during spring and summer of wet years and slightly reduce spill in Lower
Bucks Lake during these months.

Streamflow and Reservoir Level Gaging Plan

The licensees maintain a network of streamflow and reservoir level gages to
monitor flows in project streams and water levels in project reservoirs. They propose a
detailed Streamflow and Reservoir Level Gaging Plan that describes the gage locations,
maintenance, data collection/review, and publication of records from the gages (PG&E
and City, 2019c). Changes from the existing gaging protocols include:

e Providing real-time streamflow data for the reach of Grizzly Creek
downstream from Grizzly Forebay Dam;

e Developing rating curves for Milk Ranch Creek below Three Lakes
Reservoir, Milk Ranch Creek at Milk Ranch Conduit Diversion No. 1, and
South Fork Grouse Hollow Creek at Milk Ranch Conduit Diversion No. 3;

e Installing and developing a rating curve for a Howell-Bunger valve at the
base of Bucks Lake Dam to provide and measure minimum instream flow
releases.

The Forest Service 4(e) condition 39, Water Board preliminary condition 14, FWS
10(a) recommendation 3, and California DFW 10(j) recommendation 12 all support
streamflow and reservoir level gaging by the licensees to monitor compliance with
license conditions.

Our Analysis

Accurate monitoring and timely reporting of compliance with streamflow and
reservoir level fluctuations provides documentation of stream and reservoir habitat
protection measures related to flow and water levels. The Streamflow and Reservoir
Level Gaging Plan, as proposed, provides details of how gaging would function, how
gages would be maintained, and how data would be recorded and reported to monitor
compliance with other license measures (WR-1, WR-4, WR-5, and WR-6) and allow
real-time determination of issues with flows or reservoir levels so they can be corrected
quickly, thus protecting aquatic resources.
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Water Quality

Minimum Instream Flow Releases

The minimum instream flow releases proposed by the licensees (WR-1) and
recommended by the resource agencies (see section 3.3.2.2, Water Quantity) have the
potential to alter water quality in the project affected stream reaches and reservoirs. Even
if water quality conditions are unchanged, continuation of any negative water quality
effects has the potential to adversely affect beneficial uses.

As described in section 3.3.2.1, Affected Environment, the licensees monitored
water temperatures in Milk Ranch, Bucks, and Grizzly Creeks in 2013, 2014 and 2015.
Monitoring sites were located immediately downstream of the project reservoirs, at the
downstream end of each stream near its confluence with the NFFR, and in the NFFR at
locations upstream and downstream of tributary or powerhouse inflows. The licensees
also monitored water temperatures in Grizzly Creek above Wildcat Creek and in Wildcat
Creek near the confluence with Grizzly Creek in 2015 and 2016. In addition, the
licensees developed a water temperature model for the reach beginning at Grizzly
Forebay, extending downstream through Grizzly Creek to the NFFR, and down the NFFR
approximately 1.6 miles to Arch Rock. Furthermore, the licensees developed mass
balance calculations to quantify the thermal effects of Bucks Creek Powerhouse flows on
NFFR waters in the mixing zone downstream of the Bucks Creek Powerhouse tailrace
(separate from the NFFR reach downstream of Cresta Reservoir that was included in the
water temperature model).

Simulated daily average temperatures for water entering the NFFR from the
project area were consistently lower than daily average temperatures for adjacent NFFR
locations, yet water temperatures in the NFFR were not substantially altered by project
inflow. As described in our Affected Environment section (section 3.3.2.1), modeling
results show that water temperature in Grizzly Creek downstream of Grizzly Forebay,
with simulated flow releases ranging from 4 to 28 cfs, had little to no effect on water
temperature in the NFFR downstream of the confluence with Grizzly Creek.

The Basin Plan stipulates that DO levels in surface waters remain above 7.0 mg/L
at all times. Under current operations, DO concentrations in project-affected stream
reaches and reservoir surface waters were consistently above the 7.0 mg/L objective.
Reservoir DO concentrations in the epilimnion and at all downstream sites were
consistently above the objective. DO in project reservoirs dropped below 7.0 mg/L in the
hypolimnion of Three Lakes, Bucks Lake, Lower Bucks Lake, and Grizzly Forebay.
Anoxic conditions (<0.5 mg/L) were found in 2015 near the sediment-water interface in
October at Bucks Lake, and in July and October at Three Lakes, Lower Bucks Lake, and
Grizzly Forebay. However, water column DO was typically above 7.0 mg/l, and the
nearest downstream sites exhibited DO levels above the Basin Plan objective.
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Our Analysis

Under existing conditions, the Bucks Creek and Grizzly Creek bypassed reaches
support a cold-water rainbow and brown trout fishery and have CSCI scores that meet or
exceed the threshold for “likely intact condition” (PG&E and City, 2016k). Existing
water temperatures in these reaches are also consistent with beneficial use attainment of
COLD (Cold Freshwater Habitat) and SPWN (Spawning, Reproductive, and/or Early
Development) designations per the Basin Plan. Under WR-1, Minimum Instream Flow
Releases, the licensees would provide monthly minimum instream flow releases (based
on water year type) into Bucks Creek downstream of Bucks Lake Dam, Bucks Creek
downstream of Lower Bucks Lake Dam, Grizzly Creek below Grizzly Forebay, Milk
Ranch Creek downstream of Three Lakes, Milk Ranch Creek at Milk Ranch Conduit
Diversion No. 1, and South Fork Grouse Hollow Creek at Milk Ranch Conduit Diversion
No. 3 (table 2-3). These proposed flow releases are intended to increase the amount of
available habitat for fish and other aquatic organisms relative to the flows that were
implemented in 2006, particularly in upper ends of the project-affected stream reaches.
As such, we anticipate these flows would, at a minimum, continue to maintain the
existing water temperature and DO regimes in the project area. The licensees’ proposed
3 cfs minimum instream flow release into the short section of Bucks Creek between
Bucks Lake Dam and Lower Bucks Lake would also be expected to enhance BMI
communities by maintaining wetted stream channel conditions.

Aquatic Resources Monitoring Plan

Proposed project operations have the potential to affect bacterial density, water
temperature, and turbidity in project-affected stream reaches relative to existing
operation. As a component of their Aquatic Resources Monitoring Plan (AR-2) (PG&E
and City, 2019d) the licensees are proposing to: (1) determine bacterial density in
recreational areas of Bucks Lake, Lower Bucks Lake, Grizzly Forebay, and Three Lakes
for comparison with Basin Plan water quality objectives; and (2) monitor turbidity in
Bucks Creek downstream of Lower Bucks Lake when Lower Bucks Lake water surface
elevation falls below 5,005 feet. To meet these objectives, the licensees would collect
bacteriological samples within a 30-day period in reservoirs to allow for comparison with
Basin Plan water quality objectives. Sites and sampling frequencies are identified in
table 1 of the Aquatic Resources Monitoring Plan (PG&E and City, 2019d). In addition
to bacteriological monitoring, the licensees would monitor turbidity in Bucks Creek
below Lower Bucks Lake on a continuous (hourly) basis when the lake is below 5,005
feet for two months or until the end of September.

The licensees would also monitor water temperature in the lower portions of Milk
Ranch Creek, Bucks Creek, and Grizzly Creek. Proposed temperature monitoring could
inform management and operational actions affecting water quality and aquatic
resources, and compliance with the Water Control Board’s preliminary conditions. The
licensees' proposed monitoring plan is consistent with Forest Service 4(e) condition 43,
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Water Board preliminary condition 11, FWS 10(j) recommendation 12, and California
DFW 10(j) recommendation 16.

Our Analysis

The licensees’ sampled for total fecal coliform in all project-affected stream
reaches and in Bucks and Lower Bucks lakes during the summers of 2002 and 2015
(PG&E and City, 2016c¢). The geometric means of all samples met the Basin Plan
criteria.

As described in section 3.3.2.2, Water Temperature, the licensees monitored water
temperatures in the Bucks, Grizzly, and Milk Ranch bypassed reaches during the
relatively dry years of 2013 through 2016. Mean daily water temperatures in Bucks,
Grizzly, and Milk Ranch Creeks were within a suitable range for rainbow and brown
trout and never exceeded the upper tolerable limit for these species (PG&E and City,
2016a). Adult and juvenile rainbow trout generally prefer temperatures up to
approximately 20°C (Bear and McMahon, 2007; Cherry et al., 1977), with an upper
tolerable limit of approximately 22 to 26°C (Ebersole et al., 2001, McCullough et al.,
2001). Adult and juvenile brown trout generally prefer slightly colder temperatures up to
approximately 19°C, with an upper tolerable limit of approximately 27°C (Moyle, 2002;
Raleigh et al., 1986).

Mean daily water temperatures measured during 2014, 2015, and 2016 were
within a tolerable range (averaging 14.0+£1.4°C, 15.9 £1.4°C, and 15.2%0.9°C in June,
July, and August, respectively, in Milk Ranch Creek; 15.1+1.6°C, 17.2+1.4°C, and
16.4£1.0°C in June, July, and August, respectively, in Bucks Creek; and 16.5+1.6°C,
19.0£1.3°C, and 18.2+0.9°C in June, July, and August, respectively, in Grizzly Creek)
and never exceeded the upper tolerable limit for rainbow and brown trout (PG&E et al.,
2016a, 2016b). Additionally, the Project is presently supporting coldwater rainbow and
brown trout fisheries (PG&E and City, 2016k) throughout the entire length of Bucks and
Grizzly Creeks in the bypass reaches.

Temperature modeling demonstrated that project operations do not contribute to
deleterious changes in water temperature in the NFFR, and proposed operations would
result in small or no change in flows and water temperature in modelled NFFR stream
reaches (PG&E et al., 2016D).

As discussed in section 3.3.2.1, Water Quality, turbidity is generally low in project
affected reaches, although higher at depth during spring and fall in Lower Bucks Lake.
Secchi readings in project reservoirs are deep, which is indicative of high water clarity.

After the initiation of channel maintenance flows in 2006, the licensees conducted
2 years of turbidity monitoring and found no evidence of adverse turbidity levels (PG&E
and City, 20164, section E.7.2.2.2, Turbidity). The licensees’ proposed channel
maintenance flows (WR-4) are slightly modified from existing flows; in Bucks Creek,
durations of high flows would increase from 12 to 18 hours and the magnitude of the high
flow would be increased by approximately 25 percent. In Grizzly Creek, annual high
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flow volumes would remain the same as current conditions, but duration would increase
from 12 to 18 hours. The proposed channel maintenance flows are scheduled to occur
during the winter in order to target periods with high ambient turbidity in the NFFR as
well as high flows. Channel maintenance flows are released from Lower Bucks Lake via
the spillway, reducing the potential for turbid water to be released from the low-level
outlet at Lower Bucks Lake Dam. Given minor changes that would be implemented, the
proposed channel maintenance flows would not increase turbidity in the project-affected
reaches or in the NFFR.

With respect to bacteriological monitoring, there are no proposed changes in
project recreation facilities or O&M activities that warrant such monitoring or would lead
to an increase in bacteria in the project-affected stream sites, or in Bucks Lake, and
continued operation of the project would not adversely affect COLD and SPAWN
beneficial uses in affected stream reaches.

Given the relatively large volume of water in the NFFR compared to flow from the
project area streams, water temperature monitoring and model results indicate that water
temperatures in the NFFR are not substantially altered by inflow from stream reaches in
the project area; therefore, project operations that influence water temperatures in Milk
Ranch, Bucks, or Grizzly Creeks have no cumulative effect on the NFFR downstream of
the Grizzly Creek confluence.

In addition, both the water temperature and water quality elements of AR-2 lack
evaluation criteria and associated actions that would signal the need to adaptively manage
water quality. Without such ties to management actions it is unclear how these data
would be used to address project effects on the resource or inform changes in future
project operations. Based on the above, there appear to be few project-related benefits
from requiring the licensees to monitor water quality of any type or bioaccumulation in
aquatic organisms. As such, there would be no value, from a license compliance
perspective, in monitoring these parameters to identify unexpected water quality issues
under a new license.

Hazardous Materials Management Plan

Construction of new project facilities, modification of existing project facilities,
and routine and non-routine maintenance could affect water quality if pollutants
(e.g., fuels, lubricants, herbicides, pesticides, and other hazardous materials) are
discharged into project waterways.

To minimize potential contamination of project waters, the licensees propose to
implement the Hazardous Materials Management Plan (LU-5), which addresses the
storage, use and transportation of hazardous materials used within the proposed FERC
project boundary, with special emphasis on NFS land (PG&E and City, 2019¢e). Under
the plan, the licensees store hazardous materials, hazardous material clean-up materials
and equipment at the Bucks Creek Powerhouse and Grizzly Powerhouse. They do not
store hazardous materials or clean-up materials anywhere else within the project
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boundary, including on NFS land. The use and storage of these materials follow the
protocols of the licensees’ Spill Prevention, Control, and Countermeasure Plans (SPCCP)
and Hazardous Materials Business Plans (HMBPs) (PG&E and City, 2019e). Hazardous
materials that are transported to work sites throughout the greater watershed are all
returned to the licensees’ maintenance facilities associated with the powerhouses for
proper disposal. Hazardous materials are not disposed of within the FERC project
boundary or on NFS land.

To minimize the potential contamination of project waters, public land, and to
protect human health and safety, the licensees propose to implement SPCCPs for the
Bucks Creek Powerhouse and Switchyard and Grizzly Powerhouse and Switchyard, and
HMBPs for Bucks Creek Powerhouse and Grizzly Powerhouse. The Hazardous
Materials Management Plan addresses prevention of hazardous substance spills, ensures
equipment to contain and cleanup any spills are located within each powerhouse, and lists
notification procedures and contact information for the PNF, California DFW, and the
National Resource Damage Assessment Department of the FWS. The plan also commits
to a work-specific spill prevention and control plan for new construction performed by
contractors, and states that management of herbicides and pesticides would be in
accordance with state and county regulations.

The licensees would annually consult with the Forest Service to discuss hazardous
materials on NFS land within the FERC project boundary. This would occur as part of
the Annual Consultation with the Forest Service (GEN-2). During this meeting, the
licensees would report on spills of hazardous materials on NFS land in the previous
calendar year, if any, and list any work planned on NFS land in the upcoming calendar
year that would require the development of a project-specific spill prevention and control
plan.

The Forest Service would require implementation of the Hazardous Material
Management Plan for locations on, or directly affecting, NFS land in its 4(e) condition
21. The FWS requests implementation of the licensees proposed Hazardous Material
Management Plan in its 10(j) condition 21. California DFW 10(j) recommendation 4
supports this measure.

Our Analysis

A plan for hazardous substance control would prevent accidental spills and
address any discharges of hazardous substances to project lands and waters. Specifically,
this plan would address the prevention of hazardous substance spills, ensure protocols
and equipment are in place to contain and cleanup any spills, and ensure appropriate
notification procedures are followed.

Measures proposed by the licensees to address hazardous materials include but are
not limited to the following: (1) identification of specific areas for the maintenance and
refueling of vehicles and equipment; (2) contingencies with appropriate measures for
containment and cleanup in the event of a spill or accident; (3) provisions to remove oil
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and other contaminants from condensate and leakage from the turbines and other
equipment in the powerhouse; and (4) reporting requirements to minimize project
construction effects on water quality.

These measures would effectively manage risks associated with the project’s use
of hazardous materials by defining storage locations for hazardous materials used for the
project; ensuring staff receive training for managing and cleaning up hazardous material
spills. The plan would also describe the associated consultation, reporting, and
notification processes.

The proposed plan for hazardous substance control would minimize the likelihood
of accidental spills and address any potential discharges of hazardous substances to
project lands and waters. This plan would address the prevention of hazardous substance
spills, ensure protocols and equipment are in place to contain and cleanup any spills, and
ensure appropriate notification procedures are followed.

Fishery Resources

Minimum Instream Flow Releases

As described in section 3.3.1.2, Water Quantity, operation of the Bucks Creek
Project affects the seasonal instream flow pattern in Bucks, Grizzly, and Milk Ranch
Creeks. These altered flow conditions affect the capacity of these creeks to support
spawning, rearing, and other life stages of resident fish and may also affect additional
physical processes, including sediment and large wood transport and water temperature.

In regulated stream reaches that contain productive aquatic habitat, resource
managers often establish instream flow regimes to maintain ecological functions and
processes that are important for sustaining aquatic biota. However, balancing different
resource values associated with a given flow regime often involves a complex series of
tradeoffs that affect conditions for different fish species and life stages, project
operational or facility limitations, hydroelectric generation, water storage at project
reservoirs, and recreation.

In their Supplemental FLA, the licensees propose to implement monthly Instream
Flows Releases (WR-1), as specified in table 2-3, in Bucks Creek downstream of Bucks
Lake Dam, Bucks Creek downstream of Lower Bucks Lake Dam, Grizzly Creek below
Grizzly Forebay, Milk Ranch Creek downstream of Three Lakes, Milk Ranch Creek at
Milk Ranch Conduit Diversion No. 1, and South Fork Grouse Hollow Creek at Milk
Ranch Conduit Diversion No. 3 in four different water year types. These proposed
minimum flow releases, which are also based on water year type, are consistent with
Forest Service 4(e) condition 31, FWS 10(j) recommendation 2, and California DFW
10(j) recommendation 5. As discussed in section 3.3.2.2, Minimum Instream Flow
Releases (WR-1), the licensees agreed to minor modifications to their proposed language
in WR-1 and defer to the Forest Service in its 4(e) condition 31. The Water Board,
through preliminary condition 1, also supports this measure with the modifications.
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Our Analysis

Bucks Creek below Bucks Lake Dam. Under existing conditions, there is no
minimum instream flow release into the 0.25-mile-long reach of Bucks Creek between
Bucks Lake Dam and Lower Bucks Lake. While very little data were collected in this
short reach during project relicensing, relicensing participants suggested that the
licensees release a minimum of 3 cfs from Bucks Lake to Lower Bucks Lake to ensure
connectivity of flows upstream and downstream of project features. Based on our
observations of water depth, channel conditions, and apparent habitat connectivity
throughout this high-gradient reach during the environmental site review (at a flow
release of approximately 3 to 5 cfs), we anticipate a year-round minimum flow of 3 cfs,
as proposed by the licensees and specified by the Forest Service and Water Board, would
be adequate to maintain a wetted stream channel and provide hydrologic connectivity to
enhance BMI communities and maintain riparian vegetation between Bucks Lake Dam
and Lower Bucks Lake. Maintaining a wetted stream channel would create and sustain
BMI habitat, restoring secondary production in this reach. In addition, based on field
observations during the FERC staff environmental site review, a 3-cfs minimum flow
would be adequate to flush stagnant water from the area and prevent stagnation from
occurring in the future. Any adverse effects on water quality would be expected to be
negligible and would not impact aquatic life.

Bucks Creek below Lower Bucks Lake Dam and Grizzly Creek below Grizzly
Forebay. Prior to completion of the Grizzly Development, the licensees completed a
Physical Habitat Simulation (PHABSIM)® study in Grizzly Creek below Grizzly
Forebay, Bucks Creek below Lower Bucks Lake, and Milk Ranch Creek below Three
Lakes (Thomas R. Payne & Associates, 1991). The objective of this study was to
determine the relationship between instream flows and habitat availability (expressed as
weighted useable area [WUAY]) for fry, juvenile, adult and spawning life stages of
rainbow and brown trout; however, too few observations were made to develop rainbow
trout fry or brown trout criteria curves. Using data collected during this study, the
licensees derived monthly WUA estimates for these species/life stages in average water
years, incorporating simulated effects of seasonal accretion flow (Thomas R. Payne &
Associates, 1991). The analyses suggested that increased flows would improve habitat
for resident trout in the upstream study reaches of Bucks and Grizzly Creeks, whereas
improvements in habitat in the lower study reaches were limited because accretion flows
already resulted in higher WUA values.

33 PHABSIM predicts physical microhabitat changes associated with flow
alterations. It provides a variety of simulation tools to characterize the physical
microhabitat structure of a stream and describe the flow-dependent characteristics of
physical habitat in light of selected biological responses of target species and life stages.
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Based on the results of this study, the licensees provided new (post-2006)
minimum instream flow releases into Bucks and Grizzly Creeks, as specified in table 2-1.
In addition to these minimum flows, the licensees implemented annual spill events at
both Lower Bucks Lake and Grizzly Forebay dams (see section 3.3.2.1, Channel
Maintenance Flows). Following the implementation of these flow measures, rainbow
and brown trout abundances generally increased in the lower portion of Bucks Creek
without much change in the upper portion of the reach; however, population responses
varied by species and there were no clear patterns for trout abundance in Grizzly Creek.

The licensees currently propose minimum instream flow releases in Bucks,
Grizzly, Milk Ranch, and South Fork Grouse Hollow Creek in table 2-3 to further
enhance juvenile, adult, and spawning rainbow trout WUA values relative to the
minimum flows implemented in 2006, and may further improve stream habitat, stream
fish populations, BMI assemblages, and aquatic ecosystem health in the affected stream
reaches. Flows were developed in consultation with the resource agencies and were
based on WUA targets for rainbow trout (primarily adults) in Bucks and Grizzly Creeks
in all water year types, with an emphasis on stream-wide results (i.e., the weighted
average of WUA for the entire stream reach, considering the monthly differences in
flow/accretion and WUA versus flow relationships in different sub-basins). The
licensees also analyzed WUA versus flow relationships in the upper-most sub-basins of
theses reaches (Basin 1) which have the lowest accretion and therefore the greatest
dependence on minimum flow releases from the upstream dams.

The licensees” WUA targets for Bucks Creek were as follows:

e Stream-wide WUA for rainbow trout adults and juveniles of >80%
maxWUA in all months and water year types.

e Basin 1 WUA for rainbow trout adults of >70% maxWUA in all months
and water year types.

e Basin 1 WUA for rainbow trout juveniles of >60% maxWUA in all months
and water year types.

The licensees” WUA targets for Grizzly Creek were as follows:

e Stream-wide WUA for rainbow trout adults and juveniles of >70%
maxWUA in all months of Critically Dry water year types.

e Stream-wide WUA for rainbow trout adults and juveniles of >80%
maxWUA in all months of Dry, Normal, and Wet water year types.

e Basin 1 WUA for rainbow trout adults and juveniles of >50% maxWUA in
all months of Critically Dry water year types; >60% maxWUA in all
months of Dry water year types; >70% maxWUA in all months of Normal
and Wet water year types.
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The licensees then used its existing PHABSIM data (Thomas R. Payne &
Associates, 1991) in combination with a “WUA Tool” to evaluate WUA values for
numerous alternative flow regimes.

Based on the results of this study, 100 percent of maximum WUA for Bucks
Creek below Lower Bucks Creek Dam would be available at flows greater than 27 cfs for
adult rainbow trout and greater than 45 cfs for rainbow trout spawning. One hundred
percent of maximum WUA for Grizzly Creek below Grizzly Forebay would be attainable
at flows over 44 cfs for adult rainbow trout, and 26 cfs for rainbow trout spawning (table
3-6). The available spawning area in Bucks and Grizzly Creeks does not change
considerably relative to flow; however, of the habitat that is available for rainbow and
brown trout spawning, relatively high WUA values are associated with ranges between
10 and 70 cfs in the winter/spring, and between 15 and 100 cfs for brown trout in fall in
Bucks Creek. In Grizzly Creek, relatively high WUA values for spawning are associated
with flows between approximately 10 and 50 cfs in winter/spring for rainbow trout, and
between approximately 10 and 55 cfs for brown trout in fall.

Under the minimum instream flow required by the 2006 License Amendment
(FERC, 2006a), the annual average rainbow trout adult habitat availability (WUA) in
Bucks Creek is about 90 percent of maximum WUA in all water year types, and about 86
percent of maximum WUA for rainbow trout juveniles (table 3-7).

Table 3-6.  Eighty and 100 percent of the maximum WUA in Bucks Creek below
Lower Bucks Lake Dam and Grizzly Creek below Grizzly Forebay (total
reach) for rainbow trout (Source: Thomas R. Payne & Associates, 1991, as
modified by staff).

System Bucks Creek Grizzly Creek

Percent 80% Max 100% Max 80% Max 100% Max
Maximum WUA WUA WUA WUA
WUA

Rainbow Trout 4 cfs 27 cfs 4 cfs 44 cfs
Adult

Rainbow Trout 24 cfs 45 cfs 13 cfs 26 cfs
Spawning
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Table 3-7.  Average annual stream-wide WUA (percent of maximum) results by water
year type for Bucks Creek below Lower Bucks Lake Dam (Source: PG&E
and City, 2018, as modified by staff).

Aver All
Water
Species/ Flow  Critically Year
Lifestage Regime Dry Dry Normal Wet Types
Rainbow Current 89 90 90 89 90
Trout
Adults Proposed  og 91 92 91 91
Rainbow Current 86 87 86 85 86
Trout
. Proposed
Juveniles P 87 89 89 87 88

As noted in the resource agencies’ preliminary conditions and 10(j)
recommendations, rainbow trout populations in Bucks Creek have not improved in
response to incrementally higher flows instituted in Bucks Creek in 2006. The proposed
and recommended minimum flow regime is intended to emulate the natural timing, mode,
and pattern of natural flow regimes, provide more than 80 percent of maximum WUA for
adult rainbow trout during summer to maintain a living stream at all times, and provide
more than 80 percent maximum WUA for spawning and juvenile rearing rainbow trout
during the spring to provide resident native fish migration flows.

The licensees’ proposed minimum flow releases would be equal to or greater than
existing minimum flows in Bucks Creek below Lower Bucks Dam in all months of all
water year types, with the exception of May and June of Critically Dry water years (table
2-3). The minimum flows in a Critically Dry water year would be 7 cfs in May and 6 cfs
in June instead of the 8 cfs under existing conditions. These flow decreases would have
no change in stream-wide WUA for rainbow trout adults or juveniles in May and would
decrease WUA for both rainbow trout adults and juveniles from 96 percent of maximum
to 95 percent of maximum in June. These slight decreases would not have a significant
effect on the average annual stream-wide WUA for rainbow trout adults, which increases
from 89 percent to 90 percent in Critically Dry years under the proposed minimum flows.
While changes in minimum instream flow would lead to a 1 percent increase in WUA for
rainbow trout juveniles stream-wide, juvenile rainbow trout just downstream of Lower
Bucks Creek Dam (identified by the licensees as Basin 1) appear to be more sensitive to
changes in minimum flows. The decrease of 1 cfs in June would reduce rainbow trout
adult WUA from 82 percent to 80 percent of maximum WUA in Basin 1 and would
reduce rainbow trout juvenile WUA from about 90 percent to about 85 percent in Basin 1
in a Critically Dry water year. However, any adverse effects on rainbow trout are
expected to be negligible.
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Flows during the rainbow trout spawning period would be substantially higher
than post-2006 flows. Current releases in Bucks Creek during March and April are 4 cfs,
and 8 cfs in May. Under the licensees’ proposed and agency recommended minimum
instream flows, Dry, Normal and Wet water year flows would increase to between 8 and
15 cfs in Bucks Creek. The available spawning area in Bucks Creek does not change
considerably relative to flow; however, of the habitat that is available for spawning
rainbow trout, 80 percent of maximum rainbow trout spawning WUA is not reached until
flows of at least 10 cfs (figure 3-31).
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Figure 3-31. Bucks Creek (a) weighted usable area and (b) percent of maximum
weighted usable area for rainbow trout and brown trout in spring (May)
(Source: PG&E and City, 2018).
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Based on the above analysis, the licensees’ proposed and the agency-
recommended minimum flows throughout the year would improve existing fisheries
resources in Bucks Creek because they would increase average annual stream-wide WUA
for rainbow trout adults and juveniles in all water year types and would improve WUA
for rainbow trout spawning in spring. Spawning gravel is generally less abundant in
Bucks Creek below Lower Bucks Dam than downstream reaches, and the proposed and
recommended minimum flows, combined with the proposed and recommended measures
included in the Gravel Augmentation Plan (GS-2) (PG&E and City, 2019f), discussed in
section 3.3.2.2 subsection Gravel Augmentation Plan for Bucks and Grizzly Creeks, are
expected to improve aquatic habitat quality and trout abundance in reaches below the
Lower Bucks Dam.

Under the minimum flow associated with the 2006 License Amendment (FERC,
2006a), the annual average rainbow trout adult and juvenile habitat availability (WUA) in
Grizzly Creek is about 83 percent of maximum WUA in all water year types (table 3-8).

As noted in the resource agencies’ 10(j) recommendations, rainbow trout
populations in Grizzly Creek have not improved in response to the incrementally higher
flows instituted in Grizzly Creek starting in 2006.

Table 3-8.  Average annual stream-wide WUA (percent of maximum) results by water
year type for Grizzly Creek below Grizzly Forebay (Source: PG&E and
City, 2018, as modified by staff).

Aver All
Water
Species/ Flow  Critically Year
Lifestage Regime Dry Dry Normal Wet Types
Rainbow Current 81 83 84 84 83
Trout
Adults Proposed 81 85 87 88 85
Rainbow Current 81 83 83 83 83
Trout
Juveniles Proposed 81 86 89 89 86

The proposed minimum flow regime would be equal to or greater than existing
minimum flows in Grizzly Creek below Grizzly Forebay in all months of Dry, Normal,
and Wet water year types, causing an increase in the average annual stream-wide WUA
for rainbow trout adults and juveniles (tables 2-3 and 3-8). The only exception is a
decrease in the proposed minimum flows in May and June of Critically Dry water years.
The minimum flows in a Critically Dry water year would be 6 cfs in May and June
instead of the 8 cfs under existing conditions. Thus stream-wide WUA for both rainbow
trout adults and juveniles would decrease from about 91 percent of maximum WUA to
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about 90 percent in May; stream-wide WUA for rainbow trout adults would decrease
from about 88 to about 86 percent; and stream-wide WUA for rainbow trout juveniles
would decrease from about 91 to 88 percent in June.

These decreases would not have an effect on the average annual stream-wide
WUA, which would remain at 81 percent of maximum in Critically Dry years under the
proposed minimum flows for both rainbow trout adults and juveniles (table 3-8).
Changes in minimum instream flow have a greater effect on fisheries resources just
downstream of Grizzly Forebay (Basin 1). The decrease of 2 cfs in May would reduce
rainbow trout adult WUA from about 78 to 72 percent of maximum WUA in Basin 1, and
rainbow trout juvenile WUA from about 88 to 79 percent of maximum WUA in Basin 1
of Grizzly Creek. The decrease of 2 cfs in June would reduce rainbow trout adult WUA
from 70 to 64 percent of maximum WUA in Basin 1 of Grizzly Creek and would reduce
rainbow trout juvenile WUA from about 78 to 69 percent in Basin 1 of Grizzly Creek.
These reductions are not expected to have an effect on rainbow trout habitat as a whole
because the average annual stream-wide WUA is expected to be maintained (table 3-8).

Flows in Grizzly Creek during the rainbow trout spawning period would be
substantially higher than post-2006 flows. Current releases in Grizzly Creek during
March and April are 4 cfs, and 8cfs in May. Under the licensees’ proposed and agency
recommended minimum instream flows, Dry, Normal and Wet water year flows would
increase to between 8 and 13 cfs in Grizzly Creek. The available spawning area in
Grizzly Creek does not change considerably relative to flow; however, of the habitat that
is available for spawning rainbow trout, 80 percent of maximum rainbow trout spawning
WUA is not reached until flows of at least 8 cfs (figure 3-32).
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Figure 3-32. Grizzly Creek (a) weighted usable area and (b) percent of maximum
weighted usable area for rainbow trout and brown trout in spring (May)
(Source: PG&E and City, 2018).

Based on the above analysis, the licensees’ proposed and the agency-
recommended minimum flows throughout the year would not significantly change
aquatic habitat availability and would maintain or improve existing fisheries resources in
Grizzly Creek because they increase average annual stream-wide WUA for rainbow trout
adults and juveniles in all water year types and would improve WUA for rainbow trout
spawning in spring. Spawning gravel is generally less abundant in Grizzly Creek below
Grizzly Forebay Dam than downstream reaches. The proposed and recommended
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minimum flows, combined with the proposed and recommended Gravel Augmentation
Plan (GS-2), discussed in section 3.3.2.2 subsection Gravel Augmentation Plan for Bucks
and Grizzly Creeks, are expected to improve aquatic habitat quality and trout abundance
in stream reaches below the Grizzly Forebay Dam.

Milk Ranch Creek Below Three Lakes and Milk Ranch Conduit Diversion
No. 1 — Currently there is no instream flow release requirement for Milk Ranch Creek
below Three Lakes Dam or below Milk Ranch Conduit Diversion No. 1; however,
depending on water year, the licensees typically release between 4 and 12 cfs from Three
Lakes Dam, and Milk Ranch Creek continues to receive flow from dam leakage and
tributary accretion.

The licensees’ proposed and resource agencies recommended minimum flow
releases below Three Lakes are intended to convey water for instream flows
approximately 0.25 mile from Three Lakes to the longer reach below Diversion No. 1, as
little accretion occurs between Three Lakes and Milk Ranch Conduit Diversion No. 1.
The only difference between the proposed and recommended minimum flows for the two
locations is that winter flows below Three Lakes Reservoir are not numerically specified
in order to allow the natural inflow into the Three Lakes Reservoir to pass downstream
into Milk Ranch Creek.

During its evaluation of instream flows, relicensing participants recreated mean
unimpaired flows for Milk Ranch Creek downstream of Diversion No. 1 using a
combination of gage pro-ration and gage summation. They found that flows ranged from
a low of 0.5 cfs in September of a Critically Dry year to a high of 13.8 in May of a Wet
year. Results of the PHABSIM study found that 100 percent maximum WUA for adult
rainbow trout was achieved at 9 cfs below Diversion No. 1. These flows were only
achieved in an unimpaired Milk Ranch Creek in April, May, and June of a Wet water
year, and in May of a Normal water year. Very few fish were observed in Milk Ranch
Creek. Rainbow trout were observed only in the lower reaches of Milk Ranch Creek due
to the steep gradient of the middle and upper reaches and dry stream conditions in winter
(table 3-4). Accretion throughout Milk Ranch Creek is expected to maintain fish habitat
in the lower reaches, even under existing conditions without minimum flow releases.
Therefore, the proposed and recommended minimum instream flows for Milk Ranch
Creek are intended to enhance BMI communities and riparian vegetation by maintaining
wetted stream channel conditions and hydrologic connectivity in the upper reaches of
Milk Ranch Creek, as opposed to improving fish habitat. The proposed and
recommended flows would be adequate to maintain wetted stream channel conditions in
all water year types and would mimic the natural timing and pattern of the natural flow
regime.

South Fork Grouse Hollow Creek at Milk Ranch Conduit Diversion No. 3 -
There is no existing flow release requirement for Milk Ranch Creek below Milk Ranch
Conduit Diversion No. 3. The diversion pipe is currently broken, preventing diversion of
any natural flow from South Fork Grouse Hollow Creek. The licensees propose to
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complete repairs to Diversion No. 3 and modify the structure to comply with WR-1 as
soon as reasonably practicable, but no later than 2 years after receiving all required
permits and approvals for the work.

The licensees conducted a study to determine the minimum instream flow required
to maintain a wetted channel during the time when natural hydrologic conditions produce
surface water flow in the creek. The licensees found that flow levels of approximately
0.2 cfs result in continuous flow downstream of the diversion.

The proposed and recommended minimum flows are intended to maintain a
wetted channel during the time when natural hydrologic conditions produce surface water
flow in the creek. This would maintain aquatic habitat and BMI communities
downstream of the diversions. The proposed and recommended minimum flows of 0.5
cfs, or natural inflow, whichever is less, provided year-round in South Fork Grouse
Hollow Creek would be adequate to maintain a wetted channel when hydrologic
conditions allow surface water in the system.

Effect of Project Operations on Aquatic Habitat in Three Lakes

Under existing conditions, annual drawdown of Three Lakes Reservoir generally
begins after September 1 when the licensees typically release from 4 to 12 cfs from Three
Lakes Dam (depending on the water-year type) until the lower lake reaches minimum
pool (i.e., elevation 6,050 feet). The scheduling and duration of this drawdown has the
potential to affect the availability of spawning and rearing habitat for resident brook trout
and may also result in the entrainment of juvenile trout. The licensees propose to
implement measure WR-3, Annual Drawdown of Three Lakes, to minimize brook trout
redd dewatering within the drawdown zone.

Under measure WR-3, the licensees would verify the water surface elevation of
Lower Three Lakes by August 15 and initiate annual drawdown on or about August 15.
This would be accomplished by setting the low-level outlet valve to release 9 cfs if the
water surface elevation is above 6,072 feet, as measured at PG&E gage NF10.
Conversely, if the water surface elevation is at or below 6,072 feet, a start date would be
calculated to initiate drawdown at a rate of 9 cfs to reach minimum pool (as identified in
WR-5, Project Reservoir Operations) by September 15. The licensees would leave the
low-level outlet valve set to release 9 cfs until November 1, at which time it would be
fully opened to the “winter setting”. The low-level outlet valve could be fully opened to
the “winter setting” prior to November 1 if weather is predicted that could restrict safe
access to the valve house.

By January 31, the licensees would provide a report to the resource agencies
documenting the water surface elevation of Three Lakes around August 15, the date the
drawdown was initiated, the date when minimum pool was reached, and the date when
the outlet valve was fully opened. Agencies would have at least 45 days to provide input
on the draft report before the report is finalized and submitted to FERC.
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The licensees’ proposal to modify the schedule for the annual drawdown of Three
Lakes is consistent with Forest Service 4(e) condition 37, Water Board preliminary
condition 8, FWS 10(j) recommendation 4, and California DFW 10(j) recommendation 7.

Our Analysis

Three Lakes Reservoir is a relatively primitive setting where visitors enjoy fishing
and other types of recreation. Three Lakes Trailhead at the terminus of Three Lakes
Road accommaodates parking for visitors accessing the Pacific Crest Trail and Bucks
Lake Wilderness. Dispersed camping and brook trout angling occur along the shoreline
of the reservoir. However, brook trout densities are relatively low in the reservoir, and
their long-term viability may be adversely affected by lack of flow in tributary spawning
streams in the fall of Dry years and the reservoir’s annual fall drawdown, resulting in
redd desiccation in the reservoir and/or entrainment.

Under WR-3, the licensees would move the start of the annual drawdown at Three
Lakes Reservoir from September 1 to August 15. This earlier drawdown period is
designed to limit access to spawning habitat that will be dewatered at minimum pool
within Three Lakes Reservoir, while still allowing the licensees to meet minimum pool
requirements.

Brook trout are fall spawners and generally initiate spawning as soon as average
daily water temperatures reach 11°C (Blanchfield and Ridgway, 1996) or lower. In
California, brook trout typically spawn in mid-September to January (Moyle, 2002), and
they have been documented to spawn along the margins of Three Lakes. However, at
Three Lakes, water temperatures on average drop below 11°C by late-August, typically
before the onset of fall and winter operations in Three Lakes.

Data presented in California DFW (2015) and in the licensees’ Technical Memo
02 (PG&E and City, 2016e), indicate that the existing brook trout population in Three
Lakes Reservoir is small and does not exhibit a healthy age class structure. Young-of-
year (YOY) trout are very rare and there are large gaps in age-class cohort structure.
Given the life-history of brook trout in the region, the current September 1 drawdown of
Three Lakes Reservoir may dewater redds that were formed prior to the onset of
drawdown (Ridgway and Blanchfield, 1998). Similarly, recently emerged YOY fish,
which are the most susceptible to entrainment, would be at risk of entrainment over
prolonged drawdown periods.

Drawing down the lake to the minimum pool elevation earlier (on or before
August 15) would have the intended effect of limiting spawning in the drawdown zone,
because water temperatures would not reach those required for spawning until after
drawdown had begun. Drawing the reservoir down to the minimum pool elevation
quickly, as required by the proposed measure, would limit the amount of time YOY fish
are exposed to entrainment, but would also increase the flow rate through the outlet and
could increase the potential for entrainment when reservoir levels near minimum pool
elevation. As discussed in section 3.3.2.2, subsection Effects of Project Operation on
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Fish Entrainment, the licensees sampled Three Lakes for 21 days and found no
entrainment of brook trout during this time (PG&E et al., 2016d), and the shorter duration
of higher potential for entrainment is not likely to have an effect on YOY brook trout.
An additional benefit of this proposed measure is that it should reduce the risk of
entrainment of pea clams (Pisidium sp.) and other lentic-associated species from Three
Lakes Reservoir into Milk Ranch Creek. During relicensing studies in 2015, BMI
sampling indicated that high flows during the annual drawdown likely entrained large
numbers of pea clams into Milk Ranch Creek (PG&E et al., 2016e), resulting in a BMI
score at site MRC-2 of “potentially altered.” The required 9 cfs release, as compared to
current releases as high as 12 cfs during drawdown, is expected to be at a low enough
flow rate to reduce or eliminate this type of entrainment in the future.

Channel Maintenance Flows

Channel maintenance flows are moderate peak flows that maintain aquatic habitat
quality and diversity by recruiting and redistributing spawning gravels. Channel
maintenance flows also recruit, transport, and redistribute LWM that has beneficial
effects on channel structure, habitat formation, and food supply. Under existing
conditions, the project reduces the magnitude and duration of channel maintenance flows
in Bucks Creek, Grizzly Creek and Milk Ranch Creek. However, since 2006, the
licensees have been required to provide annual channel maintenance spills in Wet and
Above Normal water years at Lower Bucks Lake Dam and Grizzly Forebay Dam in
accordance with License Article 13. The licensees provide both annual spill (50 to 70 cfs
flows for a minimum of 12 hours) and periodic (every 5 years) high spill (150 to 245 cfs
spills for a minimum of 12 hours), should natural spill events of this magnitude not occur.
At Grizzly Forebay Dam, the licensees are required to provide an annual spill of 50 to 70
cfs for a minimum of 12 hours in Wet and Normal water years, should natural spill events
of this magnitude not occur in the previous 18 months.

In their Supplemental FLA (PG&E and City, 2018), the licensees propose to
implement revised channel maintenance flows and annual flows in Wet and Normal
water years at Bucks Creek below Lower Bucks Lake, and Grizzly Creek below Grizzly
Forebay, based on the Annual Determination of Water Year Type (WR-7). Measurement
of channel maintenance flows in Bucks Creek would be based on reservoir elevation and
appropriate rating tables for the spillways for each dam. Telemetered reservoir elevations
would be available to the licensees to allow monitoring and control of channel
maintenance flows. Flows in Grizzly Creek would be measured at project gage NF22,
Grizzly Creek below Grizzly diversion dam.

These proposed channel maintenance flows, which are described in detail below,
are consistent with Forest Service 4(e) condition 34, FWS 10(j) recommendation 10 and
California DFW 10(j) recommendation 9.
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Bucks Creek below Lower Bucks Lake

The licensees would provide minimum streamflows of 50 to 70 cfs in Bucks Creek
below Lower Bucks Lake Dam for a period of at least 18 hours prior to March 31 of each
water year if natural spill in excess of 70 cfs, or a High Spill, as defined below, has not
occurred in the last 18 months. Spill requirements would be met by any combination of
spill, release, and accretion flows. The licensees would make an effort to smoothly taper
off the flow, consistent with the Spill Management at Grizzly Forebay and Lower Bucks
Lake measure (WR-6). The licensees would also attempt to coordinate channel
maintenance flows with high flows in the NFFR, which would not be required in Dry and
Critically Dry years if spill is not implemented before issuance of California DWR’s
March 1 Bulletin 120%* forecast.

Prior to March 31 of each Normal or Wet water year in which a High Spill (spill
of 200 to 300 cfs for at least 18 hours) has not occurred in the previous 5 years in Bucks
Creek below Lower Bucks Lake Dam, the licensees would make a good faith effort to
schedule a High Spill event of 200 to 300 cfs, to be concurrent with flows in excess of
3,000 cfs at PG&E gage NF57 on the NFFR. The licensees would not be required to
implement a High Spill if flows in excess of 3,000 cfs are not present in the NFFR. The
licensees would consider a High Spill concurrent with flows less than 3,000 cfs but in no
event less than 1,600 cfs. The licensees would notify the Forest Service, Water Board,
FWS, and California DFW of the planned High Spill and incorporate their suggestions.

Upon completion of the High Spill, the licensees would make a good faith effort to
taper off the flow consistent with measure WR-6 regarding spill management at Grizzly
Forebay and Lower Bucks Lake. In the event that the High Spill has not occurred before
the California DWR March 1 Bulletin 120 forecast and the forecast indicates that the
water year type is Dry or Critically Dry, the High Spill would be postposed to the next
eligible year.

If an unplanned and unavoidable spill were to occur, the licensees would notify the
Forest Service, Water Board, FWS, and California DFW, and use best efforts to minimize
the magnitude of such spill if corresponding high-flow conditions are not present in the
NFFR. If an unplanned spill occurs before March 31 and could be increased to over 200
cfs for at least 18 hours, the licensees would notify the resource agencies prior to taking
advantage of the opportunity to spill in excess of 200 cfs.

34 The California DWR Bulletin 120 is a publication issued four times a year, in
the second week of February, March, April, and May by the California DWR. It contains
forecast of the volume of seasonal runoff from the state’s major watersheds, and
summaries of precipitation, snowpack, reservoir stage, and runoff in various regions of
the State.
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Grizzly Creek

If, prior to March 31 of each year, a spill of at least 50 cfs for at least 18 hours
duration has not occurred in the last 18 months, the licensees would provide minimum
streamflows of 50 to 70 cfs in Grizzly Creek below Grizzly Forebay Dam for a period of
at least 18 hours prior to April 15. Spill requirements may be met by any combination of
spill, release, and accretion flows. The licensees would make an effort to smoothly taper
off the flow, consistent with the Spill Management at Grizzly Forebay and Lower Bucks
Lake measure (WR-6). The licensees’ proposed channel maintenance flows would not be
required in Dry and Critically Dry years if spill is not implemented before issuance of the
California DWR March 1 Bulletin 120 forecast. The licensees would not provide
notification of unplanned spill events because they are common at Grizzly Forebay in
Normal and Wet water years.

The licensees would submit a draft report to the resource agencies each year that a
channel maintenance flow is released into either Bucks Creek or Grizzly Creek. The
report would include data on the timing, magnitude, and duration of the flows, turbidity
data collected, and any observations made by operations and maintenance personnel. The
draft report would be submitted by January 31 of the following year, with 45 days to
comment before submitting a final report to FERC within 90 days of providing the draft
report to the agencies. The licensees also propose to discuss the results of the channel
maintenance flow report at the annual meetings with the Forest Service and the
Ecological Consultation Group.

Our Analysis

Peak flow events provide a number of important ecological functions in streams.
Channel maintenance flows are moderate peak flows that maintain aquatic habitat quality
and diversity by recruiting and redistributing spawning gravels. Channel maintenance
flows also recruit, transport, and redistribute large woody material that has beneficial
effects on channel structure, habitat formation, and food supply. Riparian habitat benefits
of channel maintenance flows include periodic scouring and vegetation recruitment
events to maintain a diversity of native plants, vegetation age classes, and habitat
structures.

Channel maintenance flows may also transport larval BMI downstream of the
reservoirs. However, daily flows released from Lower Bucks Dam and Grizzly Forebay
Dam may also provide this transport, and channel maintenance flows are not expected to
have an adverse effect on BMI in Lower Bucks Lake or Grizzly Forebay. Channel
maintenance flows are not proposed at Three Lakes Dam and decreased peak flow during
drawdown is expected to reduce or eliminate entrainment of BMI in Lower Bucks Lake.

The licensees have been providing channel maintenance flows in Bucks and
Grizzly Creeks downstream of the reservoirs since 2006 under existing license
conditions. The proposed channel maintenance flows are slightly modified from current
flows. In Bucks Creek, durations of high flows would increase from 12 to 18 hours and
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magnitude of the high flow would increase by approximately 25 percent. Spill events in
Bucks Creek downstream of Lower Bucks Lake are extremely rare due to the relatively
large storage capacity of Bucks Lake and Lower Bucks Lake and diversions. In Grizzly
Creek, annual high-flow volumes would remain the same as current conditions, but the
duration would increase from 12 to 18 hours. The 2006 channel maintenance flows were
based on sediment transport modeling (PG&E and City, 2016c¢). In 2006 and 2011,
channel maintenance flows were implemented in Bucks Creek below Lower Bucks Lake
along with annual maintenance flow in Grizzly Creek below Grizzly Forebay; however,
no monitoring was conducted to determine if any geomorphic changes resulted from the
flows, so the effectiveness of those specific flows could not be determined.

Based on geomorphology studies conducted by the licensees (PG&E and City,
2018) and existing aquatic habitat monitoring data, current channel maintenance flows
appear to be adequate to recruit and distribute current levels of gravel and LWM and in
Bucks and Grizzly Creeks. As discussed in section 3.3.2.2, subsection Gravel
Augmentation Plan for Bucks and Grizzly Creeks, current trout spawning gravels are
generally less abundant than in the downstream reaches, although availability of gravels
has not been identified as a limiting factor for trout recruitment. The new
recommendation would increase both the magnitude and duration of channel maintenance
flows leading to a high likelihood of improving aquatic and riparian habitat conditions.
In addition, the enhanced flows are meant to help redistribute wood and gravel that is
proposed to be added downstream of Lower Bucks and Grizzly dams as part of proposed
measures GS-1 and GS-2.

Effects of Reservoir Fluctuations on Aquatic Resources

Winter water level drawdowns can threaten littoral zone ecological integrity and
block access to important riverine spawning and rearing habitat, if upstream migration
barriers exist within the reservoir’s drawdown zone. The volume of water in the project’s
reservoirs also affects the licensees’ ability to achieve minimum instream flows, channel
maintenance flows, and water temperature/water quality objectives.

The licensees propose to maintain current minimum pool elevations, as required
by the 2006 License Amendment, at project reservoirs for the protection and
enhancement of aquatic habitat over the winter (WR-5, Project Reservoir Operations). In
addition, an existing MOU (PG&E, 1998) between the Forest Service and licensees
stipulates water level management at project reservoirs to support peak season recreation
use, public safety, and winter aquatic habitat. Proposed measure WR-5 continues the
current practice defined in the MOU and is expected to provide similar benefits during
the new license period. The licensees’ proposed minimum reservoir elevations are
presented in table 3-9.

These proposed minimum reservoir elevations are consistent with Forest Service
4(e) condition 36, Water Board preliminary condition 7, and FWS 10(j)
recommendation 6.
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Our Analysis

Current minimum reservoir elevations balance the needs of multiple resources and
are sufficient to provide rearing habitat for resident fish, as well as unencumbered access
to reservoir tributaries. These minimum reservoir elevations also allow for seasonal
recreation use and support special-status plant habitats. Because these operations would
not change compared to existing conditions, it is anticipated that they would continue to
have a negligible effect on fish populations residing in Lower Bucks Lake, Lower Three
Lakes, Middle Three Lakes, Bucks Lake, and Grizzly Forebay. In addition, compliance
with the operational requirements of any license issued for the project would be measured
and would avoid disagreements about whether the project was operating within these
requirements.

Table 3-9.  Proposed minimum elevations for project reservoirs under existing and
proposed operations (WR-5) (Source: staff).

Reservoir Minimum Elevation Gage Location

Lower Bucks Lake 4,966 feet PG&E gage NF13
Lower Three Lakes 6,050 feet PG&E gage NF10
Middle Three Lakes 6,057 feet! PG&E gage NF10
Bucks Lake Normal or Wet water year PG&E gage NF16

type: June 1 — Sept 1:
would not exceed 15 feet
below the water surface
elevation on June 1, and at
no time would go below
5,100 feet

Dry or Critically Dry:
5,080 feet, and would not
be reached prior to Sept 1

Grizzly Forebay 4,303 feet PG&E gage NF19
1 The natural channel notch that controls the elevation of Middle Lake is located at 6,057
feet, and the licensees can’t control the elevation of the lake below this level. PG&E
Gage NF10 only measures the water surface elevation of Middle Lake above 6,057
feet.

Spill Management at Grizzly Forebay and Lower Bucks Lake

In measure WR-6, the licensees propose managing ramping rates downstream
from project dams and powerhouses using a stepwise approach. The measure first
specifies that the project’s reservoirs would be drawn down in advance of anticipated
spills, and allows that when the powerhouses are both “block loaded” (i.e., held at
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constant load for the duration of the spill), there would be no constraints on flow
ramping; as long as powerhouse flows are equivalent, the only spills that are expected to
occur would be due to inflow hydrology that should mimic the natural hydrograph. Next,
to protect special-status species in the NFFR (within the confluent hydroelectric project,
Rock Creek-Cresta, FERC No. 1962), the measure specifies annual periods when
managed spills and/or outages that would affect Grizzly Creek are not allowed. Finally,
the measure contains a series of tables that specify the allowable load change at each
powerhouse, for spills at Lower Bucks Dam and Grizzly Forebay Dam. The measure
then describes when, within each step in the table, flexible powerhouse scheduling (or
peaking) would be allowed. Details of the measure are described below.

WR-6 describes stream stage/depth monitoring and reporting during the first 5
years of license implementation. Using this monitoring data, licensees, the Forest
Service, and other resource agencies would assess whether there are ways that project
operators could improve compliance with these ramping requirements, and as
appropriate, recommend revisions to this measure.

In order to minimize the effect of unavoidable spills on Grizzly Creek, Grizzly
Forebay would be drawn down to the extent practical in advance of forecasted spill
events.

The remainder of this measure applies to spills caused or influenced by
powerhouse load changes, herein referred to as “managed spills.” Load changes are the
only method of significantly affecting rate of change of project spills at Grizzly Forebay
and Lower Bucks, which have uncontrolled spillways and small low-level outlets
designed for minimum instream flow releases.

The following requirements do not apply to spills during periods when the
applicable powerhouses are block loaded; nor do they apply to spills at Grizzly Forebay
when load changes are made in parallel at both Grizzly and Bucks Powerhouses such that
flows through the powerhouses are as equivalent as possible (i.e., “paired schedules”
achieving a natural rate of change in flow).

At no time would managed spills that affect flows on Grizzly Creek be scheduled
during the first 5 days or the last two days of the prescribed daily steps of the Rock
Creek-Cresta Project NFFR Cresta Reach 21-day spill recession (CSR). Preferentially,
managed spills that affect flows on Grizzly Creek would be scheduled prior to the CSR;
however, if that is impractical, they may be scheduled during the 15 days of constant
flow within the CSR (i.e., days 6 to 20).

For additional protection of the FYLF population in the Cresta Reach, extended
outages greater than 2 weeks at Bucks and Grizzly Powerhouses would not be scheduled
during April through July to avoid potential spills in Grizzly Creek during that
ecologically sensitive period.

Outages during August and September are unlikely to result in spills; however, no
outages would be scheduled for these months if they would cause a spill. For down-
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ramping of managed spills from April through September, the load change over 24 hours
would not exceed the megawatt value in tables 3-10, 3-11, or 3-12 corresponding to the
applicable powerhouse and instantaneous spill flow at the beginning of that 24-hour
increment. These tables present three different ramping scenarios.

Table 3-10. Grizzly Powerhouse load changes for spills at Grizzly Forebay Dam
(Source: PG&E and City, 2018, as modified by staff).

Initial Flow at Allowable Change Approximate Powerhouse Flow
Gage NF22 (cfs) (MW) Change Per Step (cfs)
> 800 N/A N/A
551 - 800 12.0 203 - 209
351 - 550 8.0 135 - 140
150 - 350 4.0 67 -70
< 150 2.0* 33-35

*Depending on the 9 to 11 MW no-run zone, may require a 3 MW step.

Note: Changes in powerhouse flows result in corresponding changes in instream flows —
i.e., powerhouse flows are increasing, instream flows would decrease at a similar
magnitude.

Table 3-11. Bucks Powerhouse load changes for spills at Grizzly Forebay Dam (Source:
PG&E and City, 2018, as modified by staff).

Initial Flow at Allowable Change Approximate Powerhouse Flow
Gage NF22 (cfs) (MW) Change Per Step (cfs)
> 800 N/A N/A
551 - 800 40.0 40 - 207
351 - 550 24.0 119 - 158
150 - 350 12.0 58 - 86
< 150 6.0* 29 - 45

Note: Changes in powerhouse flows result in corresponding changes in instream flows —
i.e., powerhouse flows are increasing, instream flows would decrease at a similar
magnitude.
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Table 3-12. Grizzly Powerhouse load changes for spills at Lower Bucks Dam (Source:
PG&E and City, 2018, as modified by staff).

Initial Flow at Allowable Change Approximate Powerhouse Flow
NFC12 (cfs) (MW) Change Per Step (cfs)
> 800 N/A N/A
551 - 800 12.0 203 - 209
351 - 550 8.0 135 - 140
150 - 350 4.0 67 -70
< 150 2.0* 33-35

*Depending on the 9 to 11 MW no-run zone, may require a 3-MW step

Note: Changes in powerhouse flows result in corresponding changes in instream flows —
i.e., powerhouse flows are increasing, instream flows would decrease at a similar
magnitude.

For down-ramping of managed spills that occur from October through March, any
load changes over 60 minutes would not exceed the megawatt value in tables 3-10, 3-11,
or 3-12 corresponding to the applicable powerhouse and instantaneous spill flow at the
beginning of that 60-minute increment.

During extended spills greater than 350 cfs that occur from October through
March, flexible schedules and bidding are allowed, but load changes cannot exceed the
megawatt value in tables 3-10, 3-11, or 3-12 corresponding to the applicable powerhouse
and instantaneous spill flow at the beginning of that increment. For spills at Grizzly
Forebay, this flexibility applies only when flows on the NFFR exceed 3,500 cfs at the
NF56 gage.

Stream stage and calculated flow would be monitored in Bucks Creek downstream
of Lower Bucks Lake Dam and in Grizzly Creek downstream of Grizzly Forebay Dam
for the first 5 years of the license, or until all three ramping scenarios are implemented,
whichever may come first. Flow measurement methods are described in the Streamflow
and Reservoir Level Gaging Plan (WR-10). After license year®® 5, the licensees would
compile a report that documents the effects of implementation of the measure on instream
flow conditions in Bucks Creek, Grizzly Creek, and the NFFR. The report would also
provide recommendations to improve the licensees’ compliance with this measure.

Based on the report and associated hydrologic data, the licensees, in consultation
with the Forest Service, USGS, FWS, California DFW, Water Board, and interested

3 A license year is defined as a full calendar year, starting after license issuance
(e.g., license year 1 is the first full calendar year after license issuance).
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stakeholders, would revise the measure as needed to protect aquatic species and file the
updated measure with FERC.

The proposal to manage spill at Grizzly Forebay and Lower Bucks Lake is
consistent with Forest Service 4(e) condition 35, Water Board preliminary condition 7,
FWS 10(j) recommendation 7, and California DFW 10(j) recommendation 10.

Our Analysis

Rapid changes in streamflow associated with project operations have the potential
to adversely affect aquatic resources by stranding fish in shallow, low gradient gravel bar
areas and off-channel habitat; causing temporary loss of fish habitat or loss of habitat
access; and dewatering amphibians, aquatic insects, and plant life (Hunter, 1992). Fry
and juvenile fish less than 2 inches long are normally the most vulnerable to stranding
because of their weak swimming ability; preference for shallow, low-velocity habitat
such as edge-water and side channels; and a tendency to burrow into the substrate to hide.
Rapid changes in streamflows also can affect fish behavior and reduce spawning success.
As discussed in section 3.3.3.2, Special-status Amphibians, the FYLF in the NFFR may
also be potentially affected by rapid flow fluctuations in Bucks and Grizzly Creeks, as
well as the NFFR downstream of the confluences, where rapid changes in flow may
strand egg masses. These project effects on amphibians are addressed in section 3.3.3,
Terrestrial Resources, or section 3.3.4, Threatened and Endangered Species, as listing
status dictates.

In order to minimize the potential for project-related flow fluctuation effects
during managed spills, this measure decreases the rate of down-ramping by changing unit
loads on the associated powerhouses for the benefit of the fisheries and breeding and
rearing FYLF. Further, licensees would not schedule extended outages more than 2
weeks long at Bucks and Grizzly Powerhouses during April through July to avoid
potential effects to breeding or rearing FYLF in the NFFR resulting from spills in Grizzly
Creek.

This measure was developed using a consensus-based process based on data from
stream cross sections measured for the instream flow analysis, the capability of managing
releases due to equipment constraints, and timing of life stages of various aquatic
organisms. While no specific quantitative measurements of the effects of ramping rates
on organisms are available, gradually decreasing flows from managed spills at Lower
Bucks Lake and Grizzly Forebay Dams would help protect aquatic resources, including
fish species and FYLF populations in the NFFR several miles downstream of the Grizzly
Creek confluence. This measure is expected to improve recruitment of woody riparian
vegetation. Also, recession rates for Grizzly Creek were coordinated with the Rock
Creek-Cresta Project downstream in the North Fork Feather River to minimize the risk
for stranding FYLF egg masses in the mainstem NFFR.
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Effects of Project Operation on Fish Entrainment

Fish entrained into intakes at hydropower projects can be subject to injury or
mortality resulting from turbine-blade strike, pressure changes, sheer forces, and water
velocity accelerations. Alternatively, entrained fish may survive and interact with fish
populations located downstream of the powerhouse. Juvenile fish have the greatest
potential for entrainment because they have poor swimming ability, whereas stronger
adult fish generally can avoid entrainment, unless fish desire to migrate downstream.
Although project-specific entrainment rate studies were not conducted to estimate fish
mortality through the project’s turbines, mortality rates for fish that pass through turbines
can vary from five to 90 percent depending on turbine design, head, and fish size.

The Grizzly Powerhouse intake at Lower Bucks Lake is screened, but the intakes
at Three Lakes Dam, Bucks Lake Dam, and Grizzly Forebay Intake Tunnel (intake to
Bucks Powerhouse) at Grizzly Forebay are not screened. The licensees do not propose
and no entity recommends measures to prevent or minimize resident fish entrainment at
the intake structures.

Our Analysis

Participants in scoping identified potential entrainment as an issue that should be
analyzed in the EIS. To address this concern, the licensees conducted fish entrainment
studies in Lower Bucks Lake and Three Lakes as part of the Grizzly Development
Amendment (PG&E, 1994), and in Bucks Lake, Grizzly Forebay, and Three Lakes as
part of relicensing studies (PG&E et al., 2016f).

The Grizzly Powerhouse intake structure in Lower Bucks Lake includes a 0.25-
inch mesh screen to prevent fish entrainment. The licensees evaluated entrainment and
impingement potential at this screen and found a low risk of both intake entrainment and
impingement on the screens (PG&E, 1994).

Brook trout and golden shiner are the two most abundant fish species in Three
Lakes. The licensees have not observed either species in Lower Bucks Lake, which
receives water from Three Lakes via the Milk Ranch Conduit diversion, and have not
observed golden shiner in Milk Ranch Creek below the diversion. The licensees sampled
Three Lakes for 21 days and found no entrainment of brook trout during this time (PG&E
et al., 2016f). Entrainment of golden shiner, if it occurs, does not appear to be affecting
the population within Three Lakes or downstream reaches.

During the fish entrainment studies, the licensees observed only large lake trout in
the vicinity of the intake in Bucks Lake, and only large brown trout in the vicinity of the
intake in Grizzly Forebay. Both lake trout and brown trout have sustained and burst
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speeds that exceed the mean monthly and mean monthly maximum approach velocities®
at the facility intakes and are not likely at risk of involuntary entrainment (table 3-13). If
entrained, brown trout from Grizzly Forebay would not survive due to the high mortality
associated with the Pelton turbines in Bucks Powerhouse.

Table 3-13. Velocity and fish swim speed measures at Bucks Creek Hydroelectric
Project intake structures (Source: PG&E et al., 2016f, as modified by

staff).
Fish Intake
Mean
Sustained Burst Maximum Mean
Sample Size Speed  Speed Velocity  Velocity Turbine
Depth  Species (feet) (fps) (fps) (fps) (fps) Type
Bucks Lake
Bottom Lake ;a0 114 285 1.74 0.99 N/A
Trout
90% 2.17 8.66 21.65
Mid- 23 0188 2297
Column
Grizzly Forebay
90% Brown Double
Trout 1.02 4.08 10.2 2.97 1.83 Overhung

Pelton

1.06 4.24 10.6
fps = feet per second

N/A = Direct release into Lower Bucks Lake, there is no powerhouse at the base of
Bucks Lake Dam.

Some losses of resident lake fish species may occur in Bucks Lake, Grizzly
Forebay, and Three Lakes because they are not screened. Given the low risk associated
with entrainment at Bucks Lake and Grizzly Forebay due to the fish species observed
near the intakes, and the finding that the population of golden shiner in Three Lakes is
not affected by existing rates of entrainment that may occur, we conclude that resident

3 Approach velocities were calculated for the Bucks Lake Dam and Grizzly
Forebay Tunnel intakes based on historical flow rates and dimensions of the intake
openings at the trash racks.
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fish populations would not be negatively affected by the licensees’ proposed operations
of the Bucks Creek Project.

Effects of Project Operation on Large Woody Material and Coarse Sediment
Movement

Regulated flows and capture of LWM and coarse sediment can alter key
components of habitat for aquatic resources including the characteristics and distribution
of substrate material in streams and the availability of woody debris in downstream
reaches. Woody debris can enhance habitat for fish and other aquatic organisms, and
project operation could affect the quantity and quality of aquatic habitat by altering the
availability and dispersal of woody debris. The licensees propose to re-introduce woody
material retained in project facilities to be re-deposited downstream of Grizzly Forebay
Dam and Lower Bucks Dam by implementing GS-1 (Pass Large Woody Material). The
licensees also propose to maintain spawning gravels below the project facilities by
implementing minor modifications to the existing channel maintenance flows (WR-4)
and implementing the Gravel Augmentation Plan (GS-2). These measures are described
and discussed in detail sections 3.3.1.2, Geology and Soils. The effects of these
combined measures on fish habitat is discussed below.

Passage of Large Woody Material at Bucks Lake, Lower Bucks Lake, and Grizzly
Forebay Dams

LWM provides structure in streams that can influence sediment storage and
channel morphology through its effects on flow, water velocity, and sediment transport.
LWM also provides cover and holding habitat for fish, serves as substrate for the growth
of algae and invertebrates (which are important components of the aquatic food web), and
affects patterns of sediment deposition and scouring. Loss of LWM can reduce aquatic
habitat complexity and subsequently reduce carrying capacity for aquatic biota.

In their Supplemental FLA (PG&E and City, 2018), the licensees propose to allow
woody material to pass over Grizzly Forebay Dam during spill events and channel
maintenance flows (WR-4) by leaving the downstream end of the reservoir’s log boom
attached only to the right side of the spillway year-round, allowing debris to freely pass
over the spillway during spill events. If spill events and channel maintenance flows are
not sufficient to pass woody material (e.g., during multiple dry year conditions), the
licensees would periodically mechanically remove woody material from the reservoir.

At Lower Bucks Lake Dam, the licensees would allow woody material to pass
over the dam’s spillway during spill events and mechanically remove woody material
from the reservoir if necessary.

To avoid effects to downstream culverts in Bucks Creek (below Bucks Lake),
wood at Bucks Lake spillway would be relocated to Lower Bucks Lake spillway. If site
conditions preclude placement and passage of wood on Lower Bucks Lake spillway, the
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licensees may transport wood offsite following consultation with the agencies as
described below.

All sizes of woody material, including woody material with root wads attached,
would be allowed to pass downstream of the dams. The licensees would avoid cutting
the wood, unless it is unsafe for project operations or it cannot mechanically be moved
due to its large size. For any woody material that cannot be passed downstream of
project dams, the licensees would consult with the Forest Service, FWS, California DFW,
and the Water Board to determine appropriate methods for removal, transport, and
disposal.

This proposed measure is consistent with Forest Service 4(e) condition 40, Water
Board preliminary condition 5, FWS 10(j) recommendation 10, and California DFW
10(j) recommendation 13.

Our Analysis

Under existing conditions, LWM is generally more abundant within the upper
portions of project-affected stream reaches and is relatively low in Grizzly Creek. The
majority of LWM found in both Bucks Creek and Grizzly Creek were pieces less than 25
feet long and ranging from 6 to 16 inches in diameter. The number of pieces of LWM
varied by creek, ranging from 3 to 32 per pieces per 100 meters for Grizzly and Bucks
Creeks, respectively. Along with the relatively small size class of wood described above,
no key stable pieces that influence channel morphology or mobile sediment storage were
identified during relicensing studies.

The licensees proposed plan to pass (or mechanically transport) LWM over the
project spillways would facilitate the natural movement of material through the two
creeks and would help prevent damage to the culvert located between Bucks Lake and
Lower Bucks Lake. Allowing LWM to move over the dams would provide continuity of
LWM transport through the stream reaches, benefitting aquatic habitat diversity and
benthic macroinvertebrate production, and would provide additional LWM to the reaches
downstream of the dams in reaches that have either low existing levels of LWM (Grizzly
Creek) or small sizes of LWM (both Bucks Creek and Grizzly Creek), improving aquatic
habitat conditions in these creeks.

Gravel Augmentation Plan for Bucks and Grizzly Creeks

The licensees propose to implement the Gravel Augmentation Plan in Bucks and
Grizzly Creeks (GS-2) (PG&E and City, 2019f). The plan would place (in year 2 of any
license issued for the project) 37 cubic yards of 0.25- to 2.5-inch diameter gravel in
Bucks Creek downstream of Lower Bucks Lake Dam spillway and in Grizzly Creek
downstream of the Grizzly Creek gaging weir. Gravel would be distributed in at least
two stream sites per stream. In license years 6, 10, 14, and 18, the licensees would place
sufficient gravel to maintain 37 cubic yards of gravel at these locations. Gravel would be
placed between August 1 and September 30 to minimize effects on fish. Gravel
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abundance would be monitored using repeated measurements of topography and particle
size distribution, facies mapping, fine sediment sampling (McNeil cores), and
photographs. Three samples would be collected per stream. Monitoring would occur in
years prior to scheduled gravel augmentation (license years 1, 5, 9, 13, 17, and 21). The
need for additional gravel augmentation would be determined using the results of the
monitoring plan and any observed changes in trout spawning habitat conditions. The
need for gravel augmentation after license year 21 would be determined based on
monitoring and consultation with the Ecological Consultation Group.

The licensees’ proposal to augment gravel is consistent with Forest Service 4(e)
condition 41, Water Board preliminary condition 17, FWS 10(j) recommendation 11, and
California DFW 10(j) recommendation 14.

Our Analysis

Operation of the Bucks Creek Project disrupts natural sediment transport processes
in Bucks and Grizzly Creeks and effectively traps 100 percent of the coarse substrate that
would otherwise enter these systems downstream of Lower Bucks Lake and Grizzly
Forebay. As a result, trout spawning gravels are relatively limited in the upper reaches of
Grizzly Creek below Grizzly Forebay Dam and Bucks Creek below Lower Bucks Dam,
and are markedly less abundant than in the downstream reaches of these creeks.

The proposed plan to place and maintain 37 cubic yards of spawning-sized gravel
downstream of these dams would provide a source of gravel to the two creeks to help
offset gravel from upstream sources that is stored in the lakes and forebay.

Providing additional spawning-sized gravel in these areas, along with proposed
flushing flows (WR-4) and LWM movement over the dams (GS-1) would increase the
availability of gravel and wood, and consequently, improve aquatic habitat quality in
reaches below the two dams. The gravel would likely be moved by peak flows and
distributed downstream. The proposed monitoring plan would provide information to
evaluate gravel movement and retention, allowing for replenishment of the gravel source
over the course of the license.

Fish Stocking

Following development of hydropower facilities in the basin, California DFW
established and maintained a significant recreational trout fishery in Bucks Lake and
Middle and Lower Three Lakes. Under existing conditions, recreational angling on
project reservoirs is a highly valued resource and the continued stocking of fish in project
waters could help maintain the fishery for those species that are not self-sustaining due to
a lack of natural reproduction and intense fishing pressure.

Consistent with Forest Service 10(a) recommendation 2 and California DFW 10(j)
recommendation 29, the licensees formerly proposed to fund the stocking of fish by
California DFW in Bucks Lake, Grizzly Forebay, and Middle and Lower Three Lakes,
starting in the first full calendar year after a license is issued (AR-1). The licensees
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proposed to enter into renewable 5-year contracts with California DFW to support fish
stocking and stocking targets (table 3-14), as determined by California DFW. Water
Board preliminary condition 13 states that the Water Board will most likely require the
notification of any arrangements to stock fish in project waters.

In response to the draft EIS, the licensees modified their proposed fish stocking
measure. To provide guidance to manage fish stocking in waters within the FERC
Project Boundary, the licensees propose to develop a fish stocking plan (revised AR-1,
filed September 20, 2019). At a minimum, the plan would include a fish stocking
history; fish stocking methods, species, and targets; and reporting, consultation, and plan
revisions. The licensees proposed to file the plan with FERC within one year after
license issuance after approval by the Forest Service, Water Board, FWS, and California
DFW, and implement the plan the first full calendar year after FERC approval and
annually thereafter for the term of the license. As part of this plan, the licensees propose
to stock the fish species and targets listed in table 3-14 in consultation with California
DFW. The licensees propose to either acquire the fish directly through available sources
or enter into contract with California DFW for the cost of production.

In a letter filed October 1, 2019, California DFW stated their support of the
licensees’ proposal to develop a fish stocking plan.

Table 3-14. Fish species and stocking targets as determined by California DFW
(Source: PG&E and City, 2018, as modified by staff).

Area Rainbow Trout Brown Trout Brook Trout
Bucks Lake Up to 5,000 pounds 6,000 pounds of 6,400 pounds of
of catchable trout catchable trout catchable trout
Grizzly Forebay N/A Up to 10,000 N/A
fingerlings

Lower and Middle  Up to 10,000 fingerling trout species to be determined annually*
Three Lakes

*The licensees propose to begin implementation of California DFW’s annual stocking
prescription (number and species) no later than September 30 of the year prior. In the
event no guidance is received by September 30, the licensees would stock the same
prescription (number and species) as the previous year.

The licensees’ proposed fish stocking plan is consistent with Forest Service 10(a)
recommendation 1 and California DFW 10(j) recommendation 29.
Our Analysis

The reservoirs and impoundments within the Bucks Creek Project area support a
popular shoreline and boat-based recreational fishery. California DFW administers an
ongoing salmonid stocking program in Bucks Lake, and historically stocked brook and
brown trout in Three Lakes. The existing program is designed to provide and maintain
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angling opportunities for non-native fish species that would not be supported naturally
and because of high recreational take. The program also bolsters fish populations that
may have been affected by entrainment into project facilities or when access to quality
spawning habitat is limited by reservoir operations. Additionally, the licensees estimate
that recreational use within the project area could increase by almost 18 percent by 2036.

While the principal direction of California DFW's trout management program is to
maintain self-sustaining wild populations, as reflected in the California Fish and Game
Commission Trout Policy, California DFW uses artificial production (hatchery fish) to
augment fisheries where natural production and growth are inadequate to support fishing.
However, none of the trout species stocked by California DFW are native to the project
area, and all have been stocked to augment a non-native recreational fishery, not wild
populations.

California DFW's fishery management goals for the Bucks Creek Project area
reservoirs are to:

e Protect and enhance reservoir angling opportunities (shoreline and boat) at project
reservoirs consistent with overall reservoir-based recreation and reservoir level
goals through fish stocking, maintenance of structures, and access.

e Ensure fish stocking in project reservoirs is adequate for a quality angling
experience. California DFW classifies a reservoir fishery as good to excellent if
the catch per unit effort (CPUE) is 1.0 fish per hour or greater, fair to good if the
CPUE is 0.5 to 1.0 fish per hour, and poor to fair if the CPUE is 0.0 to 0.5 fish per
hour.

Under existing conditions, the restriction of stocked, non-native fish movement as
a result of project operations has several potential consequences, including limiting
access to spawning areas, reducing survival by reducing or eliminating access to
overwintering or over-summering areas, and causing gene flow between and among
populations to be essentially one-directional (downstream). For example, operations at
Three Lakes (the September 1 drawdowns), combined with an extended drought when
tributary streams were dry over multiple consecutive spawning cycles, likely contributed
to the decline in the brook trout fishery that was once thought to be self-sustaining.
Without supplementing natural production, the fishery and its associated recreational
fishing experiences would likely decline. However, it should be stated that the project
does not limit access to spawning areas for native fishes.

The licensees’ proposed measure, supported by California DFW and consistent
with Forest Service’s recommendation to fund California DFW’s stocking programs in
Bucks Lake, Grizzly Forebay, and Middle and Lower Three Lakes would likely result in
the maintenance of the existing reservoir fishery and could also help meet the projected
increases in recreational fishing demand over time.
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Aquatic Resources Monitoring Plan

The licensees propose measures that could affect existing aquatic habitat and biota
in or near the project area waterbodies, such as increased minimum instream flows,
LWM and sediment management, controlled drawdowns, and spill recession rates. These
measures are expected to increase the distribution and abundance of resident salmonids
and BMI in the project area.

To address the effects of these measures on aquatic resources, the licensees
propose to implement their Aquatic Resources Monitoring Plan (AR-2) (PG&E and City,
2019d). The primary goal of the plan is to monitor aquatic resource conditions under the
new license. As such, it provides information on the methods, survey locations, and
survey timing for the following resources within the Bucks Creek Hydroelectric Project
Area:

e Water Temperature/Water Quality
e Stream Fish
e Three Lakes Brook Trout
e Benthic Macroinvertebrates
e FYLF
e Stream Channel Morphology
e Large Woody Material
e Riparian Vegetation
Below, we analyze the need for the proposed plan.

Stream Fish. The goal of this plan element is to monitor stream fish populations
in Milk Ranch, Bucks, and Grizzly Creeks downstream of project dams following license
issuance. The objectives are to determine and quantitatively describe: (1) fish species
composition and distribution, (2) total or relative abundance of fish by species, (3) fish
population size and age-class distributions, and (4) fish condition.

The licensees would conduct these population surveys using standard multiple-
pass depletion backpack electrofishing procedures identified by Reynolds (1996) at sites
in Bucks, Milk Ranch, and Grizzly Creeks, and adhere to the schedule described in
section 3.3 and table 1 of the plan. Stream fish population monitoring would generally
occur in late summer or early fall, as specified in table 1 of the plan. Sites would be
approximately 100 meters in length, depending on topography and accessibility. The
licensees would develop species composition estimates using the total count of fish
observed during sampling and would determine age classes for all fish captured using
breaks or modalities within the length-frequency histograms. Finally, the licensees
would develop trout density estimates for age classes including YOY and juvenile/adult
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trout using software developed by Van Deventer and Platts (1989) or Pollock and Otto
(1983).

Three Lakes Brook Trout. The goal of this plan element is to monitor brook
trout in Three Lakes following issuance of a new license. The objectives are to describe,
quantify, and periodically monitor: (1) brook trout spawning and determine brook trout
spawning periodicity, (2) collect redd density data, (3) identify unique features of brook
trout spawning areas, and (4) assess populations to inform long-term
stocking/management of brook trout.

The licensees would conduct visual spawning surveys for brook trout redds using
boat/kayak or snorkeling within the lower and middle lakes, and by pedestrian surveys in
tributaries to, and stream channels connecting, the lakes. Once a spawning area is
located, crews would collect additional information to precisely document redd locations
and redd count (i.e., the water depth and distance from the shoreline at each redd).
Additional observations would include approximate location, species identification,
approximate size, and in situ water chemistry (i.e., water temperature, DO, pH, and
conductivity). The licensees would conduct these surveys biweekly to determine
spawning locations and periodicity immediately following drawdown of Three Lakes
until November 1 during the first 4 years of the new license following implementation of
the Annual Drawdown of Three Lakes (WR-3).

In addition to the above surveys, the licensees would conduct fish population
surveys using variable-mesh gill nets. Gill nets would be set in June of each monitoring
year for two approximate 8-hour net-set periods, including one day and one-night period,
over approximate 24 hours to facilitate good coverage and to separate diel periods in the
lower and middle lakes. Gill net surveys would be conducted during years 10, 20, 30,
and 40 of the new license to describe fish populations and inform stocking and brook
trout management.

Benthic Macroinvertebrates. The objective of this plan element is to monitor
BMI assemblages, habitat, and associated metrics in project-affected reaches of Bucks,
Grizzly, and Milk Ranch Creeks.

The licensees would monitor BMI using the standard reach-wide benthos method
for documenting and describing BMI assemblages and physical habitat described by the
Surface Water Ambient Monitoring Program (Ode, 2007), or a method consistent with
generally accepted scientific best practices. The licensees would sample at sites in
Bucks, Milk Ranch, and Grizzly Creeks, and adhere to the plan schedule described in
section 3.3 and table 1 of the plan.

Stream Channel Morphology. As described in section 2.7 of the monitoring
plan, the objective of the licensees’ stream channel morphology monitoring is to
periodically survey gravel-sized substrate at a series of index sites located downstream of
Lower Bucks Lake and Grizzly Dams. The results of these surveys would then be used
to determine if additional gravel is needed to meet the objectives of the proposed Gravel

3-96



Augmentation Plan. The methods used in this monitoring would be virtually identical to
those described in the licensees’ proposed Gravel Augmentation Plan for Bucks and
Grizzly Creeks and include a combination of evaluating surficial sediment distribution
(facies mapping), pebble counts, sub-surface substrate composition (McNeil cores) and
photo documentation.

Large Woody Material. The objective of the licensees’ LWM monitoring is to
document long-term changes in the size distribution and abundance of LWM passed
downstream of Lower Bucks Lake and Grizzly Forebay. The licensees would conduct
regular surveys within the proposed channel morphology index sites to document total
LWM and “Key LWM?” influencing channel morphology. LWM pieces would be
grouped into five length bins and four diameter bins. Key pieces of LWM would include
those pieces that are either longer than 0.3 times the bankfull width; have a root wad or
are greater than 50 percent buried at one end; or are of sufficient size and/or are deposited
in a manner that alters floodplain, channel morphology, and aquatic habitat (e.g., trapping
sediment or altering flow patterns). The licensees would monitor LWM according to the
schedule described in section 3.8 of the plan in coordination with the proposed stream
channel and riparian surveys.

In its Section 4(e) condition 34, the Forest Service requires the licensees to
implement the Aquatic Resources Monitoring Plan (PG&E and City, 2019d). California
DFW 10(j) recommendation 16 and FWS 10(j) recommendation 12 recommend the
licensees implement their Aquatic Resources Monitoring Plan, and the Water Board
indicates that it likely would require the development of such a plan to protect the
beneficial uses of project waterways and assure that the underlying assumptions of any
water quality certification over the life a new FERC license. The Water Board further
recommends the plan should include the following elements at a minimum: (1)
objectives and goals; (2) monitoring methodologies; (3) monitoring locations and
frequencies; (4) an opportunity to revise the monitoring plan in future; (5) and address the
following aquatic resources areas: water temperature, bacteriological sampling, turbidity,
LWM, stream channel morphology, riparian vegetation, FYLF, stream fish populations,
Three Lakes brook trout, and BMI.

Our Analysis

Fish population monitoring, if conducted, is typically based on the presence or
absence of particular species, numbers of particular species, spawning success, or
community parameters (such as productivity, density, and diversity) and is usually
conducted over multiple years. Fish habitat monitoring usually focuses on the long-term
assessment of habitat variables that have the greatest influence on aquatic species. BMI
have several characteristics that make them potentially useful indicators of water quality
and overall stream health. In contrast to fish, adult BMI are relatively non-mobile, and
larvae are well suited for assessing site-specific effects. BMI are also abundant in most
streams, and sampling is relatively easy and inexpensive. Disadvantages of monitoring
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BMI include a high degree of natural variability within or between sample sites, sample
seasons, and sample years.

Implementing the licensees’ proposed LWM augmentation plan would likely
increase aquatic habitat diversity in Bucks and Grizzly Creeks and provide cover and
holding habitat for juvenile salmonids. It would also aid in the retention of spawning
gravel, and organic debris; and create habitat for macroinvertebrates and other aquatic
organisms (which are important components of the aquatic food web).

Developed in consultation with the Forest Service, California DFW, FWS, Water
Board and other relicensing participants, the licensees propose a comprehensive fish
habitat and fish population monitoring plan for the Bucks Creek Project area. However,
the majority of the monitoring measures included in this plan do not appear to take into
account the effects of non-project related influences on species abundance and/or
diversity and appear to have no clear connection to future license conditions (i.e., they do
not contain any evaluation criteria that could lead to changes in operations that would be
enforceable under any new license issued for the project). In addition, the monitoring
measures are not specifically designed to isolate project effects.

For example, whereas the licensees’ proposed stream fish and Three Lakes brook
trout monitoring plans would provide fish population information, such as the abundance,
size, and spawning locations of important fish species found in the project area, it is
unclear how these data would be used to identify and address specific project effects on
the resource. It is well known that the annual abundance of salmonids can be highly
variable and is influenced by angler harvest, annual hatchery augmentation, state and
federal fishery management, disease, fire, and prolonged droughts. All of these factors
are outside the licensees’ control and are not otherwise related to the project. Based on
the above, there appear to be few benefits from the licensees’ proposal to monitor stream
fish, Three Lakes brook trout, BMI, or LWM in Bucks and Grizzly Creeks.

In the Gravel Augmentation Plan for Bucks and Grizzly Creeks, the licensees
propose to introduce gravel into Bucks and Grizzly Creeks (GS-2) (PG&E and City,
2019f). This plan would place and maintain 37 cubic yards of gravel in Bucks Creek
downstream of Lower Bucks Lake Dam spillway and in Grizzly Creek downstream of the
Grizzly Creek gaging weir. Periodically monitoring the introduced spawning gravels
would be necessary to ensure that 37 cubic yards of gravel is maintained in Bucks Creek
and Grizzly Creek over the term of the license.

Aguatic Invasive Species Management

AIS, such as New Zealand mudsnails, quagga mussels, zebra mussels, and Asian
clams can compete for habitat resources with native species and have the potential to
affect aquatic communities. While these species have not been documented during
macroinvertebrate or other relicensing studies, signal crayfish and Ceratonova Shasta
(formerly Ceratomyxa shasta) have been documented in project reservoirs and affected
stream reaches. Lake Mead is currently the closest known location of quagga mussels,
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and zebra mussels have become established in San Justo Reservoir in San Benito County
in California.

New Zealand mudsnails are known to reproduce quickly with large numbers of
offspring; a single female is capable of producing 2.7 billion offspring within 4 years
(California DFW, 2017). If New Zealand mudsnails became established in the Bucks or
Grizzly creek watersheds, they would pose similar threats as AlS in other areas, including
clogging facility pipes and out-competing other aquatic macroinvertebrates for food,
thereby disrupting ecosystem balances across the food web.

To minimize the threats associated with AlS, the licensees propose (AR-4) to
implement the AIS Management Plan that includes management of AIS that occur or
have the potential to be introduced into or colonize project-affected waters within the
FERC project boundary (PG&E and City, 2019g). The plan includes BMPs to prevent
the introduction of AIS into project waters, early detection monitoring and monitoring of
known AIS populations, and management of existing populations. The licensees propose
to implement a public education program at project recreation areas and facilities and
develop BMPs for project operations and maintenance activities to prevent the
introduction and spread of AIS. The plan also includes early detection monitoring for
quagga and zebra mussels, consisting of surface surveys, artificial substrate monitoring,
and/or plankton tow sampling at project reservoirs; crayfish monitoring; monitoring of
other focal AlS; recording observations of other AlS; downloading data from online AIS
databases at least annually; conducting control and management actions of AIS species
detected within the FERC project boundary; and providing an annual report of AIS
prevention and monitoring activities by March 31 of the following year to the resource
agencies.

The licensees” AIS Management Plan is consistent with Forest Service 4(e)
condition 44 and FWS 10(j) recommendation 14. California DFW filed a letter on
October 1, 2019 in support of the AIS Management Plan. The Water Board recommends
(preliminary condition 18) developing and implementing a plan to manage AlS, and
including, at a minimum, the following measures: (1) actions to minimize and prevent
the introduction and spread of AlS into and throughout project-affected waters; (2)
provide education and outreach to ensure public awareness of AlS effects and
management; (3) implement monitoring programs for early detection of AlS; (4) ensure
all project AIS management activities comply with federal and State of California laws,
regulations, policies, and management plans, and with Forest Service directive and orders
regarding AlS; and (5) monitor and minimize spread of established AlS.

Our Analysis

The Bucks Creek Project area supports popular recreational angling and boating
opportunities, and consequently provides frequent opportunities for boats and trailers to
inadvertently transfer AIS into the reservoirs. Educating the public on practices to reduce
the spread of invasive species, by providing signage and informational cards at public
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recreational access sites and on PG&E’s AlS website, as proposed by the licensees and
recommended by the Forest Service, California DFW, and FWS, would help minimize
the risk of transporting invasive species from infected waterbodies.

The licensees propose implementing the AIS Management Plan to prevent the
introduction of AlS into project-affected waters, including public education, early
detection monitoring, monitoring of focal AlS, incidental observations, annual AlS
database queries, annual employee training, control and management actions, and annual
reporting (PG&E and City, 2019g). These measures would help minimize the
introduction and potential spread of invasive species. Additionally, including access
restrictions and consultations with the appropriate agencies as a default action to be taken
if AIS are discovered, as proposed by the licensees and recommended by the resource
agencies, would minimize the potential spread of any discovered species compared to not
having a default action. Including annual employee training to identify AlIS would
increase the potential for incidental observations of non-native species.

Early detection is a critical component in effectively managing the spread of
invasive species and routine monitoring as proposed and recommended by the resource
agencies would provide a means for early detection. As mentioned previously, invasive
mollusks have not been reported in the Bucks Creek project area. The nearest occurrence
of quagga and zebra mussels is over 200 miles away, and the nearest New Zealand
mudsnails are located in the Sacramento and Feather rivers. Recording incidental
observations of non-native species during project activities in Bucks Creek project
reservoirs and in stream reaches regulated by the Bucks Creek Project, and immediately
(within three days) reporting any observations to the Forest Service, FWS, Water Board,
and California DFW, would also provide a means for effectively managing invasive
species.

The licensees consider the overall vulnerability of project reservoirs to the
introduction of dreissenid mussels®’ to be low, as calcium levels in project waters are
unlikely to support dreissenid mussel establishment (Claudi and Prescott, 2011; Mackie
and Claudi, 2010). The plan developed by the licensees addresses AlS that occur or have
the potential to be introduced or migrate into project-affected waters within the FERC
project boundary, including New Zealand mudsnail, Whirling Disease vector,
Ceratonova shasta, Tetracapsuloides bryosalmonae, Ichthyophthirius multifiliis,
Batrachochytrium dendrobatidis, Ranavirus, signal and virile crayfish, American
bullfrog, Eurasian milfoil, hydrilla, curly leaf pondweed, Brazilian waterweed, parrot’s
feather milfoil, water primrose, and didymo, in addition to the dreissenid mussels
included in the existing Quagga and Zebra Mussel Prevention Program. Re-assessing

37 Dreissenid mussels are a family of small, freshwater mussels that attach
themselves to hard surfaces, including nonnative zebra and quagga mussels that are
considered invasive species in the state of California.
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project waters’ vulnerability, early detection, applying BMPs, and public education on
these AIS would provide appropriate management of AlS for the Bucks Creek Project.

3.3.2.3 Cumulative Effects

Water resources (water temperature), aquatic resources (resident trout), and
aquatic amphibians (FYLF and SNYLF) have the potential to be cumulatively affected by
the continued operation of the Bucks Creek Project in combination with other activities in
the upper NFFR basin (FERC, 2014a). Cumulative effects on FYLF and SNYLF are
discussed in section 3.3.3.3 and section 3.3.4.3, respectively.

Water Temperature

The licensees’” water temperature modeling demonstrated that flows in project-
affected reaches (Bucks, Grizzly, Milk Ranch, and Grizzly Creeks) are low relative to the
NFFR, which ameliorates project effects on water temperature downstream of the project.
Modeled Grizzly Creek flows ranged from 4 to 28 cfs, an order of magnitude lower than
NFFR flows. Model results indicate that project operations have no cumulative effect on
the NFFR downstream of the Grizzly Creek confluence.

Flow measures that would be implemented for other projects that may affect water
temperatures in the NFFR are anticipated to enhance aquatic habitat for native species.
These projects include Upper North Fork Feather Project (FERC No. 2015), the Rock
Creek-Cresta Project (FERC No. 1962), and the Poe Project (FERC No. 2107). The large
ratio of flows in the NFFR to those of Bucks, Grizzly, and Milk Ranch Creeks is
expected to be maintained with the implementation of new flow measures associated with
these other hydroelectric projects. The proposed action would therefore have no
significant negative cumulative effect on water temperature in the NFFR.

DO measurements in surface waters of project reservoirs and affected stream
reaches were all above Basin Plan numerical limits for the NFFR (CVRWQCB, 2018).
Hypolimnetic DO concentrations in the reservoirs were lower than the Basin Plan
objective; however, the majority of the water column and the next nearest downstream
sites exhibited DO levels above the 7.0 mg/L objective in all sampling events (see PG&E
and City, 2016c, table 12). The project therefore would not cumulatively affect DO in
stream reaches in the NFFR from its confluence with the East Branch Feather River to
Lake Oroville.

Aquatic Resources (Resident Trout)

The three project-affected streams (Milk Ranch, Bucks, and Grizzly Creeks)
contain naturally occurring passage barriers near the NFFR confluence that prohibit
significant upstream migration of trout from the NFFR. Trout from the NFFR can spawn
and rear in streams below these barriers; spawning generally takes place between late
January and April.
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Resident trout migrating upstream into Milk Ranch Creek from the NFFR
encounter a permanent passage barrier at a railroad trestle just a few hundred feet
upstream of the confluence. However, as part of PG&E’s Rock Creek-Cresta Project
(FERC No. 1962), flow is diverted from Milk Ranch Creek downstream of the train
trestle into a man-made spawning channel for rainbow trout. Rainbow trout migrating
upstream from the NFFR find spawning habitat in the stream and spawning channel.

Resident trout migrating upstream into Bucks Creek from the NFFR encounter a
natural, partial passage barrier (potentially passable under high winter storm or spring
runoff conditions) 0.22 mile upstream of the confluence. If passable, Bucks Creek
contains numerous additional natural passage barriers throughout the reach that would
further restrict access into upstream portions of the creek.

Resident trout migrating upstream into Grizzly Creek from the NFFR encounter a
natural, partial passage barrier 0.31 mile upstream of the confluence. Similar to Bucks
Creek, if passable, Grizzly Creek contains numerous additional natural passage barriers
throughout the reach that would further restrict access into upstream portions of the
reach.

Resident trout populations in the project-affected stream reaches above the
upstream passage barriers are likely a source of recruitment for the NFFR. Flows in these
reaches provide sufficient habitat for maintaining self-sustaining fish populations in good
condition above passage barriers.

Since project reaches support resident trout populations and the proposed action
would improve fish habitat and further minimize adverse effects on trout populations in
the NFFR, there are no significant negative cumulative effects on resident trout
populations as a result of the proposed action.

3.3.3 Terrestrial Resources
3.3.3.1 Affected Environment

Vegetation

The licensees mapped vegetation communities within 0.5 mile of (1) the project
boundary, (2) Milk Ranch Creek below Three Lakes, (3) Grizzly Creek below Grizzly
Forebay, and (4) Bucks Creek below Lower Bucks Lake. Mapping also covered a small
area between the Bucks Creek and Grizzly Creek watersheds just beyond the 0.5-mile
buffer and areas within 0.25 mile of upper Grizzly Creek.

The licensees initially used aerial photos and information from previous surveys,
and in 2015, updated the maps by ground-truthing at least three representative sites
within each upland vegetation type, as well as all riparian, wetland and littoral areas,
areas that potentially support rare plant communities, and areas with potential habitat for
willow flycatchers (a state Endangered species).
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Table 3-15 shows the vegetation communities/ habitat types and their approximate
acreages. The licensees mapped 58 vegetation communities within the study area. About
eight percent of the study area is non-vegetated and consists of reservoirs, lakes, and
rivers, and roads and other developed areas.

The mapping effort shows that high elevations (5,600 to 7,060 feet) are a mixture
of forest and chaparral. Mid-elevations (4,000 to 5,600 feet) and low elevations (1,530 to
4,000 feet) are primarily forested. The most common upland forest communities include
ponderosa pine-Douglas fir, white fir-sugar pine, red fir-white fir, white fir, and
California black oak forest. Upland shrubland consist primarily of golden chinquapin
thickets and huckleberry oak chaparral. Upland herbaceous communities comprise less
than one percent of the study area.

Table 3-15. Vegetation communities and other habitat types within the Bucks Creek
study area (Source: PG&E and City, 2016f, as modified by staff).

Percent of
Study

Vegetation Communities/Habitat Types Acres Area
Upland Vegetation Communities 26,011 88%
Forest and Woodland (total) 21,811 74%

Ponderosa pine-Douglas fir forest 3,968

White fir-sugar pine forest 3,893

Red fir-white fir forest 3,451

White fir forest 3,247

California black oak forest 2,579

Ponderosa pine forest 1,823

Canyon live oak forest 1,346

White fir-Douglas fir forest 650

Jeffrey Pine forest 441

Red fir forest 312

Mixed conifer forest 82

Incense cedar forest 9

California bay forest 6.6

Sugar pine forest 3.8
Shrubland (total) 4,142 14%

Golden chinquapin thickets 1,487
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Percent of

Vegetation Communities/Habitat Types Acres ?;Lrjgg

Huckleberry oak chaparral 1,127

Deer brush chaparral 510

Tobacco brush chaparral 448

Green leaf manzanita chaparral 414

Largeflower bush monkeyflower scrub 82

Mountain white thorn chaparral 69

Bitter cherry thickets 2.7

Whiteleaf manzanita chaparral 2.4
Herbaceous Vegetation (total) 58 <1%
Wetland Vegetation Communities 1,099 4%
Lacustrine 1,970 7%
Riverine 46 <1%
Barren/unvegetated areas 157 <1%
Developed 65 <1%
Roads 239 <1%
Total Acreage within Study Area 29,587 100%

Invasive Weeds

Noxious and invasive weeds include those identified by the California Department
of Food and Agriculture (CDFA) and the California Invasive Plant Council (Cal-IPC) as
having known ecological, environmental, or economic effects. The PNF provided a
target list of NNIPs and occurrence data within the project area. This list was cross-
referenced with CDFA and Cal-IPC rankings. These sources were used to generate a list
of 33 target NNIPs potentially occurring in the project area.

Focusing on the target species, the licensees conducted field surveys for invasive
weeds during 2015 (PG&E and City, 2016f). Surveys included all areas within 200 feet
of project structures and other facilities, including roads, reservoirs, and recreation sites.
Surveyors digitally mapped all targeted non-native invasive plant occurrences and
recorded the following information: extent of infestation (i.e., overall patch size), percent
cover, and estimate of the number of individuals per occurrence.
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The 2015 surveys documented 36 occurrences of four target weed species (table 3-
16). Yellow star-thistle (Centaurea solstitialis), Canada thistle (Cirsium arvense), and
Himalayan blackberry (Rubus armeniacus) are considered noxious weeds by Cal-1PC and
the CDFA. CDFA also identifies quackgrass (Elymus repens), which may hybridize with
tall wheatgrass (Elymus ponticus), as a noxious weed; the Cal-IPC assessment of
quackgrass status is pending (CalFlora.org, accessed January 20, 2019). The most
widespread weeds observed in the project area were tall wheatgrass x quackgrass and
Himalayan blackberry. The majority of occurrences were along project roads (21).
Weed populations were also documented at project facilities (6), recreation facilities (5),
and along the transmission line (4) (table 3-17). Overall, invasive weeds have a very
limited distribution in the project area.

Table 3-16. Non-native invasive plant species occurrences identified during 2015
surveys in the Bucks Creek Project area (Source: PG&E and City, 2016f,
as modified by staff).

Number of  Total Gross Area? Total Infested

Species Populations! (feet?) Area’® (feet?)
Yellow star-thistle* 1 4 2
Canada thistle* 8 151 37
Tall wheatgrass x 20 58,012 2,604
quackgrass (hybrid)
Himalayan blackberry* 7 3,735 2,578
Total 36 61,902 (1.42 acres) 5,220 (0.12 acre)

1 Populations documented within 200 feet of project features during 2015 surveys.

2Sum of the total geographic extent of each patch, regardless of the percent cover within
each patch.

3 Sum of the total geographic extent of each patch, multiplied by the percent cover
observed within a patch (e.g., a patch with 4 square feet of gross area and 50 percent
cover equals 2 square feet of infested area).

4 Listed by the CDFA as noxious weeds.
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Table 3-17. Non-native invasive plant species occurrences summarized by location in
the Bucks Creek Project area (Source: PG&E and City, 2016f, as modified

by staff).
Project Feature Species Number of Populations!
Yellow star-thistle 1
) o Tall wheatgrass x quackgrass 2
Project Facilities )
Himalayan blackberry 3
Subtotal 6
Tall wheatgrass x quackgrass 4
Recreation .
facilities Himalayan blackberry 1
Subtotal 5
Canada thistle 8
) Tall wheatgrass x quackgrass 12
Project Roads .
Himalayan blackberry 1
Subtotal 21
Tall wheatgrass x quackgrass 2
Transmission Line Himalayan blackberry 2
Subtotal 4
Total 36

! Populations documented within 200 feet of project features during 2015 surveys.

Special-status Plants

Special-status plants include those species listed or proposed for listing under the
ESA or California ESA (CESA), designated by the Forest Service as Sensitive or Watch
List species, or on the California DFW’s Special Vascular Plants, Bryophytes or Lichens
List with a California Rare Plant Rank of 1, 2, 3 or 4.38

The licensees identified a list of special-status plant species and rare natural
communities that have the potential to occur in the project area by querying several
agency databases and reviewing relevant literature, aerial photos, maps, and previous
field survey reports. Field surveys were conducted in spring and summer of 2015 (PG&E

38 Rankings range from presumed extinct (1A) to limited distribution species on a watch
list (4) (https://www.cnps.org/rare-plants/cnps-rare-plant-ranks).
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and City, 2016g). A follow-up survey was conducted in 2016 at two sites. Surveys
included all areas within 200 feet of project structures and facilities, including roads,
reservoirs, and recreation sites.

The 2015 and 2016 surveys documented 94 occurrences of 16 special-status plant
species, including 14 vascular plants and two bryophytes. No rare lichens or fungi were
documented. None of these species are federally or state listed, but all have a California
Rare Plant Rank of 1 to 4 or are designated by the Forest Service as Sensitive or Watch
List species.

The surveys documented 80 populations of special-status plants within the project
boundary; 70 of these are located near project features, including 56 populations located
along roads, four along transmission line corridors, six immediately adjacent to the
fluctuating Bucks Lake reservoir perimeter, and four at recreation sites. Ten populations
are not near any project feature and 14 populations are outside of the project boundary.

The 14 identified special-status vascular plant species include:
e Clifton's Eremogone (Eremogone cliftonii) — 15 occurrences
e Closed-throated beardtongue (Penstemon personatus) — 1 occurrence
e Clustered lady's-slipper (Cypripedium fasciculatum) — 1 occurrence
e Coleman's rein orchid (Piperia colemanii) — 5 occurrences
e Fern-leaved monkeyflower (Erythranthe filicifolia) — 1 occurrence
e Giant checkerbloom (Sidalcea gigantea) — 8 occurrences
e Long-leaved starwort (Stellaria longifolia) — 3 occurrences
e Mildred's clarkia (Clarkia mildrediae subsp. mildrediae) — 35 occurrences
e Obtuse starwort (Stellaria obtusa) — 8 occurrences
e Round-leaved sundew (Drosera rotundifolia) — 2 occurrences
e Siskiyou Mountains huckleberry (Vaccinium coccineum) — 4 occurrences®
e Slender cottongrass (Eriophorum gracile) — 1 occurrence
e Yellow willowherb (Epilobium luteum) — 1 occurrence

e Yosemite moonwort (Botrychium simplex var. compositum) — 1 occurrence

39 In addition, two occurrences of Vaccinium sp. with the potential to be
Vaccinium coccineum were documented.
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The two identified special-status nonvascular plant taxa were:

e Peat mosses (Sphagnum spp.) — 3 occurrences

e Three-ranked hump moss (Meesia triquetra) — 3 occurrences

The licensees documented 19 rare natural communities including one provisional
alliance — round-leaved sundew meadow (table 3-18). These communities comprise

2,125 acres.

Table 3-18. Rare natural communities mapped within the Bucks Creek study area
(Source: PG&E and City, 2016f, as modified by staff).

Number Percent of
of Proximity to Project Total Study
Common Name Polygons? Features Acres Area
Upland Communities: Forests and Woodland
Two polygons adjacent to 0
Incense cedar forest 4 Bucks Penstock Road 9 0.03%
Two polygons adjacent to
Sugar pine forest 2 Three Lakes Road and a 3.8 0.01%
diversion
One polygon 50 feet from
California bay forest 5 Grizzly Powerhouse 6.6 0.02%
Transmission Line
Upland Communities: Shrubland
G(_)Iden chinquapin 64 19_ polygons near or 1487 5 03%
thickets adjacent to project roads
Upland Communities: Herbaceous Vegetation
Blue wild rye 3 None (all >_0.5 mile from 45 0.02%
meadows nearest project feature)
Wetland Communities: Forests and Woodland
. Two polygons adjacent to 0
Bigleaf maple forest 3 Three Lakes Road 14 0.05%
Three polygons adjacent to
project roads and
Aspen groves 13 spillways. Four polygons 8.2 0.03%

adjacent to or near Bucks
Lake perimeter. One
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Number Percent of
of Proximity to Project Total Study
Common Name Polygons! Features Acres Area
polygon near Three Lakes
perimeter.
Shining willow 7 Two polygons near (~100 45 0.15%
groves feet) project roads
Wetland Communities: Shrubland
. Two polygons adjacent to
Rocky mountain 2 Three Lakes Road 2.3 0.01%
maple thickets .
downstream of diversions.
Approximately 25% of
: polygons are near or
M_ountam alder 165 adjacent to project features, 407 1.38%
thickets . . .
including 15 adjacent to
roads.
Five polygons near or
Red osier thickets 7 adjacent to project roads or 12 0.04%
other features.
Jepson willow 1 Near Thret_a Lakes Road 0.05 <0.01%
thickets and diversion.
Lemmon’s willow Seven polygons near or
i 38 adjacent to project roads or 107 0.36%
thickets
other features.
Three adjacent to Bucks
Lake perimeter; one
Bog blueberry wet 9 adjacent to Lovyer Bucks 7 0.02%
meadows Lake perimeter; one near
Mill Creek Campground
Road.
Wetland Communities: Herbaceous Communities
Shore sedge fens 2 None 3.1 0.01%
Round-leaved 3 One adja_cent to Bucks 0.6 <0.01%
sundew meadows Lake perimeter.
Meadow barley 2 None 12 <0.01%
patches
Sierra rush marshes 2 None 6.4 0.02%
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Number Percent of

of Proximity to Project Total Study
Common Name Polygons! Features Acres Area
Yellow pond-lily 1 None 03  <0.01%
mats
Total 2,125 7%
acres

1 Polygons vary in size; across the project area, 1,303 polygons were mapped with an
average size of 21.5 acres.

Wetland and Riparian Vegetation

The licensees developed preliminary wetland maps using aerial photos taken in
2014, information from previous studies and field surveys conducted during June-July
2015 to ground-truth the maps. As shown in table 3-15, the study area contains 1,099
acres of wetland and riparian areas, including 30 vegetation communities.

Mountain alder is the predominant wetland shrub community and occurs in
riparian areas, near springs and along meadow edges at mid- and high elevations.
Lodgepole pine is the most extensive wetland forest community and occurs along
shorelines and meadow edges. The majority of remaining wetland habitat is dominated
by willow communities. Several special-status wetland communities are discussed below
in Special-status Plants.

Riparian and wetland resources in the project area are described in table 3-109.

Table 3-19. Riparian and wetland resources within the Bucks Creek study area (Source:
PG&E et al., 20169, as modified by staff).

Site Description of Habitat

Grizzly Creek below Grizzly Forebay, Bucks  Riparian corridors are narrow (30 to 89
Creek below Lower Bucks Lake, and Milk feet) with steep gradients (8-10%) and

Ranch Creek below Three Lakes coarse substrates.

Four tributaries to Bucks and Milk Ranch Riparian corridors are narrow (20 to 60
Creeks diverted into Milk Ranch Conduit feet) with extremely steep gradients
(Bear Ravine, Slide Ravine, an unnamed and coarse substrates.

tributary, and Grouse Hollow)

Tributaries flowing into Bucks Lake and Lower reaches of riparian corridors are
Bucks Creek below Bucks Lake, including subject to backwater effect from
Haskins, Mill and Bucks Creeks reservoir and are notably wider than
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upstream areas in Bucks and Mill
Creeks.

Bucks Creek between Bucks Lake and Lower Riparian corridor averages 49 feet in
Bucks Lake width with high flow variability due to
releases from Bucks Lake.

Aspen groves, wet meadows, seeps/springs Wetland habitats include large, multi-

and fens along reservoir margins (Bucks age aspen stand near Haskins Bay.
Lake, Lower Bucks Lake, Grizzly Forebay, Two small degraded aspen stands
and Three Lakes) along Bucks Lake with conifer

encroachment. Wet meadows along
Haskins Bay. Spring/seep along
Grizzly Forebay. Fen along Bucks
Lake near Mill Creek Campground.

Wildlife

The project area contains habitat for a variety of wildlife species. During field
surveys in 2015-2017, surveyors directly (by observation) or indirectly (based on tracks,
burrows, scat, call, song, or other evidence) documented the presence of more than 90
bird, six reptile, five amphibian, and 17 bat species (PG&E et al., 2016h; PG&E and City,
2016h, 20161, 2016j, 2016k, 20161, and 2018). Species commonly observed in the
project area during field surveys include Steller’s jay, American crow, mountain
chickadee, red-breasted nuthatch, American robin, dark-eyed junco, and Sierra newt.
Large mammals such as black-tailed deer and black bear were also frequently
encountered during surveys.

Special-status Wildlife Species

Special-status wildlife species (tables 3-20, 3-21 and 3-22) include those listed as
endangered or threatened under the California Endangered Species Act (CESA),
candidates for listing under the CESA, California species of special concern (SSC), and
Forest Service sensitive species (FSS). Special-status bird species also include those
listed by FWS as birds of conservation concern (BCC) (FWS, 2008) and bald and golden
eagles, which are federally protected under the Bald and Golden Eagle Protection Act.
Federally listed species under the ESA are discussed in section 3.3.4, Threatened and
Endangered Species.

The licensees identified special-status wildlife species that are known to occur or
may occur within the project area by querying agency databases and performing a
literature review. Based on this effort, the licensees selected several species for focused
surveys; this section summarizes the survey results.
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Special-status Bird Species

Bald Eagle and Osprey. The licensees conducted surveys for bald eagles and
evaluated potential wintering, breeding, and nesting habitat in the project area in 2015
and 2016 (PG&E and City, 2016m). The surveys encompassed all areas within a one-
mile radius of project reservoirs (Bucks Lake, Lower Bucks Lake, Grizzly Forebay, and
Three Lakes). Surveys were also conducted within 0.25 mile of 16 project helipad sites.

Bald eagles are present in the project area year-round. Winter and breeding
surveys were conducted by helicopter, maintaining a distance of at least 100 meters from
eagles and nests to avoid disturbance. Surveys also monitored human use near bald eagle
nest areas to identify any ongoing conflicts between humans and eagles.

Osprey are present in the project area during the breeding season (March 15
through August 31). Surveys recorded the location and status of any osprey nests during
bald eagle surveys, as the presence of osprey nests is often an indicator of bald eagle
habitat quality.

Surveys found two active bald eagle nesting territories in the project area, one at
Bucks Lake and the other at Grizzly Forebay. Both territories were occupied
continuously from 2006 to 2016. No new nesting territories were found during 2015 or
2016 surveys. Average annual productivity of the nest sites from 2006-2016 was 1.1
young for Bucks Lake and 0.7 young for Grizzly Forebay, close to the average
productivity for California nests of 1.0 young per occupied nest.

Surveyors observed small numbers of bald eagles during winter surveys (three
subadults in 2015 and three adults in 2016). At Bucks Lake, surveys found 10 occupied
osprey territories in 2015 and nine in 2016. In both years, surveys found one occupied
osprey territory near Grizzly Forebay. One bald eagle nest and one osprey nest were
located within 0.25 mile of project helipads.

Northern Goshawk. The licensees conducted surveys for northern goshawks in
2015 in the project area, which is within the known range of the species (PG&E and City,
2016j). The project area is predominantly forested and contains suitable nesting and
foraging habitat (i.e., mid- to late-successional coniferous forest) for northern goshawks.
The objective of the surveys was to assess nesting activity and occupancy in areas where
project helicopter operations and transmission line maintenance activities occur. The
project area includes 13 helicopter landing pads and approximately 4 miles of
transmission line corridor. Surveys included all suitable northern goshawk habitat within
a 0.5-mile buffer of the helipads and project transmission line.

Broadcast surveys in 2015 detected northern goshawks five times. Four additional
incidental observations were reported during other resource surveys. Three northern
goshawk territories were mapped during intensive ground searches conducted to
determine occupancy and/or nesting status. Two nests fledged young in 2015. One of
the nests that successfully fledged young was located within 0.25 mile of a project
helipad.
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California Spotted Owl. The licensees conducted surveys for California spotted
owls in 2015 in the project area, which contains suitable foraging and nesting habitat (i.e.,
mid- to late-successional coniferous forest) and is within the known range of the species
(PG&E and City, 2016i). As with northern goshawk surveys, the objective of the surveys
was to assess nesting activity and occupancy in areas where project helicopter operations
and transmission line maintenance activities occur. Surveys to determine occupancy and
assess nesting activity of California spotted owls were conducted in areas with suitable
habitat within a 0.5-mile buffer of project helipads and the 4.2-mile-long transmission
line corridor.

The licensees conducted nocturnal broadcast surveys during March through
August 2015 and detected 22 responses from California spotted owls. In areas where
responses were detected, surveyors conducted diurnal follow-up surveys and delineated
the boundaries of six active California spotted owl territories. Surveys documented four
nests, one of which successfully fledged young.

Willow Flycatcher. The licensees conducted surveys for breeding willow
flycatchers at 10 sites within the project area that contained potentially suitable nesting
habitat. Sites surveyed during 2015 and 2016 included Haskins Valley, Bucks Creek
(upstream and downstream of White Horse Campground), and sites at Bucks Lake and
Lower Bucks Lake. Surveys were designed to determine the presence or absence of
willow flycatchers at each site and the relative abundance of the species in the project
area.

Potentially suitable nesting habitat for willow flycatchers is relatively limited in
the study area. Riparian corridors tend to be narrow and have steep slopes, and many
sites are surrounded by coniferous forest and have substantial canopy closure. Willow
flycatchers do not typically occur on sites with these habitat features.

In 2015, surveys detected one willow flycatcher territory in Haskins Valley. No
nesting willow flycatchers were detected in 2016. Previous surveys of willow flycatchers
conducted in Haskins Valley in 2002 detected a total of eight individuals, but the study
site extended 1.6 miles upstream from Bucks Road. The study area in 2015 and 2016
extended only 350 feet upstream from Bucks Road.

Table 3-20 shows the status, habitat requirements, and likelihood of occurrence for
each of the special-status bird species that potentially occur within the project area.

Special-status Bats

The licensees conducted surveys for special-status bat species in 2015 (PG&E and
City, 2016l1). Surveys targeted six special-status species potentially occurring the project
area, including western mastiff bat, pallid bat, Townsend’s big-eared bat, spotted bat,
western red bat, and fringed myotis. The project area contains suitable habitat for
roosting and foraging bats, including human-made structures. The goal of surveys was to
determine if any special-status bat species roost inside or on the exterior of project
facilities.
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The licensees conducted surveys at project facilities and campgrounds between
April and October 2015. Survey methods included daytime structure evaluations to
identify potential roost sites, emergence surveys, night roost assessments, mist netting
and acoustic sampling. Surveys did not document any special-status bat species roosting
in project facilities, although 14 project structures were used by other species of bats.
Intake structures are used most frequently as day, night, and maternity roosts due to
proximity to water and thermal storage. Acoustic surveys recorded 17 species using the
project area, including all six special-status species.

Three project sites were important roost sites (maternity colonies documented) for
non-special-status bat species. These sites are Bucks Lake Dam intake tower, Lower
Bucks Lake Tunnel intake tower, and Grizzly Forebay Tunnel intake tower. Several
structures may provide winter roost habitat including: Lower Bucks Lake Tunnel outlet,
Grizzly Powerhouse Tunnel portal and Bucks Lake Dam Outlet tunnel. No winter roost
surveys were conducted.

Table 3-21 shows the status, habitat requirements, and likelihood of occurrence for
each of the special-status bat species that could occur within the project area.

Special-status Amphibians and Aquatic Reptiles

The licensees conducted field surveys for amphibians and aquatic reptiles in the
project area in 2015 and 2016 (PG&E and City, 2016k). Surveys included the area
within 0.5 mile of the normal high water line of all project reservoirs and associated
stream reaches, extending 0.5 mile along perennial and seasonally, spatially intermittent
tributary streams with permanent pools. Surveys targeted five special-status species that
potentially occur in the project area based on historical records and the presence of
suitable habitat: CRLF, Cascades frog, FYLF, SNYLF, and western pond turtle. The
project area contains lakes, streams, and reservoirs that provide potential aquatic habitat
for these species. Surveys covered 19 sites (16 for amphibians and three for western
pond turtle) considered to be potentially suitable habitat for these species.

Five amphibian and six reptile species were found during focused herpetofaunal
surveys and as incidental observations during other resource surveys conducted in 2015
and 2016 (PG&E and City, 2016k). No special-status amphibian or aquatic reptile
species were found during field surveys conducted in 2015 and 2016, or during the 2002
surveys conducted for the Grizzly Amendment. However, the licensees conducted
supplemental surveys in 2017 and documented SNYLF in the project area (PG&E et al.,
2018). Therefore, a total of six amphibian and six reptile species were found in the
project area during surveys conducted in 2015-2017.

Table 3-22 shows the status, habitat requirements, and likelihood of occurrence for
Cascades frog, FYLF, and western pond turtle. The SNYLF and CRLF are discussed in
detail in section 3.3.4, Threatened and Endangered Species.
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Table 3-20. Special-status bird species potentially occurring in the Bucks Creek project area (Source: PG&E and City,
2016h, 20161, 2016j, and 2016m, as modified by staff).

Status
(FWS/California
Species DFW/ Forest Potential to Occur in the Bucks
(scientific name) Service) Habitat Requirements Creek Project Area
Bald Eagle BGEPA/CAE, This species nests in mature trees and Species was observed in 2015
(Haliaeetus CAFP/FSS snags and on cliffs, roc_ks: and artificial and 2916 during both th(_a
leucocephalus) structures, generally within one mile of breeding season and during
water. Forages over water and other open  winter surveys. Two known nest
habitats. Nesting activity occurs from sites are located in the project
January through August. area.
Golden Eagle BGEPA/CAFP/- Generally inhabit open and semi-open Not known to nest in the project
(Aquila chrysaetos) - country such as prairies, sagebrush, area. Nonresident visitor to the
savannah or sparse woodland, and barren  project area.
areas, especially in hilly or mountainous
regions, in areas with sufficient
mammalian prey base and near suitable
nesting sites. Nests are most often on rock
ledges of cliffs but sometimes in large
trees including oak, Ponderosa pine and
Douglas-fir.
Osprey --/\WL/-- Suitable habitat includes large trees, Species was observed during the
(Pandion haliaetus) snags, cliffs, or structures near riparian or  breeding season in 2015 and
open water habitats. 2016 on active nest sites (11
nests in 2015, 10 nests in 2016).
Northern Goshawk --/ISSC/FSS Prefers subalpine and upper montane Species was observed in 2015 on

(Accipiter gentilis)

forests with relatively dense canopy
closure and open understory.
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Status
(FWS/California

Species DFW/ Forest Potential to Occur in the Bucks
(scientific name) Service) Habitat Requirements Creek Project Area
California Spotted --/ISSC/FSS This species nests and forages in late and ~ Species was observed in 2015 on
Oowl mid-successional forest and dense, multi-  six active territories. Four nests
(Strix occidentalis :cayf[a(ed :nlx?[_d conifer forests up to 7,500 }/\I/e(;e dgtected, one of which
occidentalis) eet in elevation. edged young.
Willow Flycatcher BCC*/CAE/FSS Suitable nesting habitat consists of moist ~ Species was observed during the
(Empidonax traillii) mee_ldows and riparian wooo!land with bre_edlng season in 201_5 (one
deciduous shrubs such as willow or alder.  active nest was found in the
Nesting sites typically have perennial project area). Species was not
streams or spring-fed or boggy areas. observed in 2016.
Nests are built in deciduous shrubs.
Lewis’s Woodpecker BCC/--/-- Local summer resident occurring in open  Species is a summer resident in
(Melanerpes lewis) oak_savannahs, broken deciduous, and the project area.
coniferous forests.
Olive-sided BCC/--/-- Occurs in forest and woodland, in burned-  Species was observed during the
Flycatcher over areas with standing dead trees, in breeding season in 2015.
. taiga, subalpine coniferous forest, and
Contopus cooperi . . :
( P peri) mixed coniferous-deciduous forest. Also
swampy edges of lakes, marshy streams,
and backwaters of rivers
Rufous Hummingbird BCC/--/-- Nest in coniferous forests and forage in Species was observed during the

(Selasphorus rufus)

nearby meadows, early successional
habitats and forest openings.
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Status
(FWS/California

Species DFW/ Forest Potential to Occur in the Bucks
(scientific name) Service) Habitat Requirements Creek Project Area

Williamson’s BCC/--/-- Summer resident in coniferous forests, --
Sapsucker nesting habitat includes lodgepole pine,

. but will nest in aspens adjacent to stands
Sphyrapicus i ) o
’Eh)?rgide%s) of red fir, Jeffrey pine, and eastside pine

habitats.

Cassin’s Finch BCC/--/-- Common montane resident, breeds in Species was observed during the

(Carpodacus cassinii)

higher mountain ranges. Prefers open
coniferous forests in breeding season,
most numerous near wet meadows and
grassy openings. Irregular in California
foothills and lowlands.

breeding season in 2015.

Status Codes:

FWS: BGEPA = Bald and Golden Eagle Protection Act, BCC = FWS Bird of Conservation Concern

California DFW: CAE = California Endangered, CAFP = California Fully Protected, SSC = Species of Special Concern,
WL = California Watch List
Forest Service: FSS = Forest Service Sensitive
*BCC based on review of FWS’s online Information for Planning and Conservation database, https://ecos.fws.gov/ipac,
accessed February 11, 2019.
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Table 3-21. Special-status bat species potentially occurring in the Bucks Creek project area (Source: PG&E and City,
20161, as modified by staff).

Species
(scientific name)

Status
(FWS/California
DFW!/ Forest
Service)

Habitat Requirements

Potential to Occur in the Bucks
Creek Project Area

Western Mastiff Bat
(Eumops perotis)

Pallid Bat
(Antrozous pallidus)

Townsend’s Big-
eared Bat

(Corynorhinus
townsendii)

--/SSC/--

--/SSC/FSS

--/ISSC/FSS

Roosts in crevices in cliffs, buildings,
large boulders, and rock outcrops

associated with river drainages. Colony

size 35-200. Forages over reservoirs
and large pools in streams.

Roosts in rock crevices, live or dead

tree hollows, mines, caves, bridges, and

buildings. Colony size 35-300.
Forages low to or on the ground in a
variety of open habitats, primarily in
riparian zone and open mixed
deciduous forest.

Roosts in cavities, including tunnels,

caves, buildings, and mines near water.

Forages above creeks and river
drainages.
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Species was detected in project area
during 2015. Not known to roost in
project structures. Detected
acoustically at Three Lakes Dam,
Bucks Lake Dam, and other project
facilities. Relatively low activity at
most sites, but greater than other
special-status bat species.

Species was detected in project area
during 2015. Not known to roost in
project structures. Highest level of
acoustic activity detected at Bucks
Lake and Lower Bucks Lake.
Relatively low activity at most
sites.

Species was detected in project area
during 2015. Not known to roost in
project structures. Detected
acoustically at several project
facilities. Relatively low activity at
most sites.



Status

(FWS/California

Habitat Requirements

Potential to Occur in the Bucks
Creek Project Area

Roosts in crevices of cliffs, caves, and
buildings. Forages over open areas and

along forest edges and wet meadows.

Often roosts in riparian vegetation.
Forages in a number of terrestrial and
aquatic habitats, including over rivers
and reservoirs.

Roosts in rock crevices, foliage,
cavities, caves, mines, buildings and
bridges, and large-diameter snags.
Colony size 35-300. Forages in open
air and by gleaning prey from
vegetation.

Species was detected in project area
during 2015. Not known to roost in
project structures. Detected
acoustically at one river and three
reservoir sites. Highest activity in
July and August.

Species was detected in project area
during 2015. Not known to roost in
project structures. Relatively low
activity at most sites. Activity at
sites on Bucks Lake, Lower Bucks
Lake, and the Feather River,
including two intake towers and
one bridge.

Species was detected in project area
during 2015. Not known to roost in
project structures. Acoustic
surveys indicated very low activity
at all sites during study period, with
a notable peak at Three Lakes Dam
site.

Species DFW/ Forest

(scientific name) Service)
Spotted Bat --/SSC/--
(Euderma maculatum)
Western Red Bat --/ISSC/--
(Lasiurus blossevillii)
Fringed Myotis --/--/FSS
(Myotis thysanodes)

Status Codes:
FWS: None

CDFW: SSC = Species of Special Concern
Forest Service: FSS = Forest Service Sensitive
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Table 3-22. Special-status amphibians and aquatic reptiles potentially occurring in the Bucks Creek project area (Source:
PG&E and City, 2016k, as modified by staff).

Status
(FWS/
California
DFW/
Species (scientific Forest Potential to Occur in the Bucks Creek
name) Service) Habitat Requirements Project Area
Cascades Frog --/SSC/FSS  Inhabits ponds, lakes, and small Species was not observed during 2015
(Rana cascadae) streams. Lays eggs in shallow stream  and 2016 surveys. Project area is
pools, lake margins, and clear outside the species’ current distribution.
mountain ponds with silty, sandy, or Southernmost extent of range is 30 miles
gravelly substrates. north of the project area near Mt.
Lassen.
Foothill Yellow- --/SSC*/FSS  Habitat includes streams, rivers, and Species was not observed during 2015

legged Frog (FYLF)
(Rana boylii)

pools with cobble-sized rocky
substrate and shallow, low-velocity
flows. Eggs are attached to gravel or
rocks in moving water near stream
margins.

and 2016 surveys. Streams in the
project area below 5,000 feet are
potential habitat. Project area generally
lacks large areas of shallow water with
low-velocity flows and warmer water
temperatures, habitat features found in
areas that support breeding populations
of FYLF. Nearest documented record is
on the NFFR, 1.5 miles downstream of
the confluence with Grizzly Creek.
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Species (scientific
name)

Status
(FWS/
California
DFW/
Forest
Service)

Habitat Requirements

Potential to Occur in the Bucks Creek
Project Area

Western Pond Turtle

(Actinemys
marmorata)

--/ISSC/FSS

Habitat includes permanent ponds,
lakes, reservoirs, and low-velocity
rivers and side channels. Eggs are
deposited on upland, low-gradient
slopes near aquatic habitats. Basking
sites include logs, rock outcrops,
banks, and mats of submergent
vegetation.

Species was not observed during 2015
and 2016 surveys. Potential habitat
exists in Grizzly Forebay and Lower
Bucks Lake (downed logs and exposed
banks provide basking habitat). Nearest
documented occurrence is 10 miles to
the southwest in 1997 on the mainstem
NFFR.

Status Codes:
FWS: None

California DFW: SSC = Species of Special Concern
Forest Service: FSS = Forest Service Sensitive

*FYLF is a candidate for listing under the California ESA.
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3.3.3.2 Environmental Effects

Vegetation Management

Project operations and maintenance activities and recreational use have the
potential to remove or damage vegetation in the project area. Vegetation and soil
disturbance could alter the composition of existing plant communities and increase the
potential for the introduction or spread of NNIPs. Such disturbance could also affect
wildlife habitat quality.

Project operations and maintenance activities are conducted along the project
transmission line, roads, tunnels, conduits, diversions, gages, powerhouses, dam faces,
reservoirs, and recreation facilities. Activities typically include road grading, vegetation
trimming and clearing, hazard tree removal, ditch cleaning, snow and slide removal, and
spraying of herbicides.

Recreation sites within the Bucks Creek project area include campgrounds, day
use areas, trails and trailheads, and fishing access points around Three Lakes, Bucks
Lake, Lower Bucks Lake, and Grizzly Forebay. Activities such as camping, boating,
hiking, fishing, picnicking, and campground maintenance could result in damage or
removal of vegetation, trampling, and soil disturbance. The licensees propose to develop
new recreation sites, including campsites, trails, and other facilities and estimate that
construction of the new facilities would result in temporary disturbance or permanent loss
of vegetation in small areas along the Bucks Lake and Lower Bucks Lake.

To minimize potential effects of project operations and maintenance on
vegetation, the licensees propose to implement an Integrated Vegetation Management
Plan (TR-1) (PG&E and City, 2019h). The plan provides guidance to manage vegetation,
including NNIPs, special-status plant species, and special-status natural communities
within the Bucks Creek project boundary. The plan also includes guidelines for
revegetation of areas disturbed by project activities, pesticide and herbicide use, and
annual employee training. The purpose of these measures is to protect and enhance
special-status plant species and natural communities, minimize the spread of NNIPs, and
ensure that vegetation management is coordinated with wildlife protection measures and
Forest Service requirements. Some components of the plan, such as pesticide and
herbicide use, have different measures for NFS and non-NFS land.

The resource agencies (Forest Service, California DFW, and FWS) worked
collaboratively with the licensees to develop the Integrated Vegetation Management Plan.
The proposed plan is consistent with Forest Service 4(e) condition 45, FWS 10(j)
recommendation 15, and California DFW 10(j) recommendation 18. In addition, Forest
Service 4(e) condition 22 specifies that pesticides may not be used on NFS land or in
areas affecting NFS land without prior written approval from the Forest Service. Any
pesticide deemed necessary to use on NFS land within 500 feet of known locations of
western pond turtles, SNYLF, FYLF, or known locations of Forest Service special-status
or culturally significant plant populations would be designed to avoid adverse effects to
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individuals and their habitats. Application of pesticides would also be consistent with
Forest Service riparian conservation objectives.

Additional restrictions on pesticide use are described in the SNYLF Management
Plan (PG&E and City, 2019i) and are discussed below under management of NNIPs.
Further restrictions on operations and maintenance activities that involve removing
vegetation are discussed in section 3.3.4, Threatened and Endangered Species. We
discuss various components of the Integrated VVegetation Management Plan below.

Non-native Invasive Plants

NNIPs have the potential to displace native plant species and alter composition of
the native plant community, degrade wildlife habitat, and affect human uses by
generating higher fuel loads and increased wildfire risk. Some NNIPs are toxic to
wildlife as well as humans.

In the Bucks Creek project area, populations of NNIPs are generally found in areas
of high disturbance near project facilities, recreation facilities, roads and the transmission
line (table 3-17). Project operations and maintenance activities and recreation use have
the potential to introduce or spread NNIPs.

Effects of Project Operations and Maintenance. Project operations and
maintenance activities such as road grading, vegetation trimming and clearing, hazard
tree removal, ditch cleaning, and snow and slide removal have the potential to disturb
soils and native vegetation and introduce and spread invasive weeds. The species of
NNIPs most likely to be spread during project operations and maintenance activities due
to their presence near the following project features include (table 3-17):

e Project facilities: tall wheatgrass x quackgrass hybrid, Himalayan blackberry and
yellow star-thistle.

e Recreation facilities: tall wheatgrass x quackgrass hybrid and Himalayan
blackberry.

e Roads: Canada thistle, tall wheatgrass x quackgrass hybrid and Himalayan
blackberry.

e Transmission line: tall wheatgrass x quackgrass hybrid and Himalayan
blackberry.

Effects of Recreation. Recreational sites within the Bucks Creek project area
include campgrounds, day use areas, trails and trailheads, and fishing access points
around Three Lakes, Bucks Lake, Lower Bucks Lake, and Grizzly Forebay. Recreational
activities at these sites have the potential to disturb soils and native vegetation and
introduce and spread invasive weeds. Himalayan blackberry and tall wheatgrass x
quackgrass hybrid populations were documented within 200 feet of recreation sites in the
project area. Under a new license, recreation use would continue at existing sites and at
additional campsites and facilities proposed by the licensees. Although recreation
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activities have the potential to introduce and spread NNIPs, the licensees do not have the
ability to control public access to recreation areas and facilities in the project area.

The proposed Integrated Vegetation Management Plan includes measures to
minimize the effects of project operations and maintenance and recreation activities on
NNIPs (TR-1) (PG&E and City, 2019h). Specifically, the plan includes measures to: (1)
prevent the introduction and spread of NNIPs, (2) control and eradicate existing
infestations, (3) monitor known populations of NNIPs, and (4) conduct field surveys to
detect new infestations. The measures apply to target NNIPs on the PNF Priority
Invasive Plant List. The list contains species of concern to the California DFA due to
their invasiveness and potential to spread rapidly, species that may affect wildlands in
California, and species known or suspected to occur on the PNF. The list is regularly
updated by the PNF. The licensees would obtain the most recent list directly from the
PNF prior to conducting field surveys.

To prevent the introduction and spread of non-native invasive species, the
licensees propose specific measures to minimize soil disturbance, revegetate disturbed
areas, use weed-free construction and erosion control materials (e.g., mulch, sand, and
gravel) when possible, restrict travel to established roads and trails, and clean equipment
and vehicles after working in NNIP-infested areas.

To assist with early detection of new populations of NNIPs, the Integrated
Vegetation Management Plan includes protocols for annual environmental awareness
training of project staff during the term of the license. The licensees would provide
annual employee training that includes information about NNIPs, emphasizing the
importance of preventing the introduction and spread of NNIPs. Employees would be
trained to identify target NNIPs known to occur in the project area and would be
informed of locations of known occurrences.

To control and eradicate existing infestations, the Integrated Vegetation
Management Plan includes BMPs for treatment of weeds. NNIPs would be treated
throughout the Bucks Creek project area on both NFS and licensee-owned land. NNIPs
occurring on non-PG&E-owned private lands are not addressed under this Plan. Target
NNIPs for treatment are California DFA A-, B-, C-, and Q-rated weeds as well as Cal-
IPC high- or moderate-ranked weeds. Management efforts for target NNIPs would aim
to eradicate small occurrences and control larger ones, as determined through
collaboration with the Forest Service. Non-target NNIPs would be addressed through
project-wide prevention and education efforts. On NFS land, approvals for control
efforts would be subject to all Forest Service regulations. On PG&E land, all federal,
state, and local regulations would be followed during herbicide applications.

Additional restrictions on herbicide and pesticide (collectively, pesticides) use
apply to the project area to protect the ESA-listed SNYLF. These measures include
buffers around critical and occupied habitat and seasonal restrictions on pesticide
application and are described in detail in the SNYLF Management Plan (PG&E and City,
2019i).
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Finally, as part of the Integrated Vegetation Management Plan, the licensees
propose to conduct annual field surveys to update the status and extent of previously
mapped NNIP populations, as well as periodic comprehensive field surveys (every 5
years) to detect new infestations. In years between comprehensive surveys, any new
inadvertently discovered NNIP populations would be inventoried and mapped. Known
populations would be monitored annually beginning the first year of application of
control treatments (generally within 30 days of treatment). Monitoring would be
conducted on both NFS and PG&E-owned land within the project boundary. Monitoring
results would be used to adaptively manage NNIPs as follows: (1) if monitoring shows
declining NNIP populations in the project area, the frequency of monitoring may be
reduced; and (2) any new populations documented during surveys would be treated and
monitored until they no longer warrant control measures.

Our Analysis

Overall, invasive weeds have a very limited distribution at the project. The
Noxious Weed Control and Prevention Plan (PG&E, 2006b) has substantially reduced the
extent and distribution of NNIP species at the project. The number of quackgrass and
yellow star-thistle plants was reduced from 1,215 and 512 plants, respectively, in 2011, to
32 and 0 plants, respectively, in 2015 (PG&E, 2015).

Under a new license, continued project O&M activities and recreation use have
the potential to contribute to the spread of NNIPs on project lands. The Integrated
Vegetation Monitoring Plan takes a comprehensive approach to controlling NNIPs on
project lands, including employee training, preventative measures, surveying and
monitoring, and treatment of existing infestations. Implementing the plan is likely to
minimize the spread of any existing infestations. These measures would benefit
vegetation resources by limiting the introduction of new invasive plants onto project
lands and controlling the spread of existing populations of target species.

The periodic surveys proposed by the licensees would identify any new areas on
project lands where target species become established and provide for early treatment to
prevent further spread. As specified by the Forest Service in 4(e) condition 27, providing
employees with training in the identification of target NNIP species and reporting
methods if a new population of NNIPs is found incidentally would promote rapid
treatment of any new occurrences.

The licensees would, in consultation with the Forest Service, develop a schedule to
control (contain or eradicate) identified populations of target NNIPs on NFS land within
the project boundary. All new occurrences of target NNIPs would be managed within 12
months of detection, or as soon as reasonably practical. The emphasis would be on rapid
treatment after detection. Areas where completed treatment has resulted in bare ground
unlikely to be recolonized by adjacent native vegetation would be restored and/or
revegetated to prevent the reintroduction of NNIP species, consistent with guidelines in
the plan.
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Annual monitoring of existing NNIP populations and periodic (every 5 years)
comprehensive surveys would take place on project land owned by both PG&E and NFS.
As outlined in the Integrated Vegetation Management Plan, BMPs for treatment of NNIP
populations would be applied on project land. The licensees would collaborate with the
NFS to develop treatment plans on project land owned by the NFS and obtain required
approvals for control and eradication efforts. As described above, additional restrictions
on pesticide use apply to project lands to protect the ESA-listed SNYLF.

The proposed BMPs to prevent the introduction or spread of NNIPs, monitoring
project lands to detect any new occurrences, and treating areas on project lands as soon as
possible after detection would ensure that project activities do not increase the extent or
distribution of NNIPs. These measures would protect vegetation resources project lands
and prevent adverse effects to habitat for wildlife species, including the SNYLF.

In addition to the Integrated Vegetation Management Plan, the licensees’ proposed
Recreation Management Plan (RR-1) includes measures that would help to minimize
adverse effects on native plant communities (PG&E and City, 2019j). As part of the
Recreation Management Plan, the licensees would implement public education measures
at the project’s boat launches, popular dispersed recreation areas, campgrounds, and
elsewhere on project lands to increase public awareness and reduce the potential for
damage or removal of vegetation or introduction or spread of NNIPs within the project
area. Forest Service 4(e) condition 55 would require this measure to be implemented.

Special-status Plants and Natural Communities

Project operations and maintenance activities, recreational use, and reservoir
fluctuations adjacent to special-status plants and natural communities have the potential
to affect these resources through disturbance and removal of plants and soil, habitat loss
and degradation, introduction and spread of NNIPs, and inundation by project reservoirs.

Effects of Project Operations and Maintenance. Project operations and
maintenance activities have the potential to damage or remove special-status plants or
natural communities that occur adjacent to project roads, the transmission line, and
recreation facilities. In the project area, most special-status plant species populations are
located adjacent to project roads or within 100 feet of proposed project roads (56
populations) or within the transmission line corridor (four populations). These
populations could be damaged or removed by project O&M activities such as road or
transmission line maintenance, vegetation clearing, ditch clearing, hazard tree removal,
snow and slide removal, and spraying of herbicides.

Similarly, special-status natural communities that occur along project roads and
transmission lines are the habitats most likely to be damaged by operations and
maintenance activities (table 3-23). These areas could be affected during vegetation
trimming and clearing, hazard tree removal, and herbicide spraying activities.
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Table 3-23. Project operations and maintenance activities potentially affecting special-
status natural communities (Source: PG&E and City, 2016a, as modified

by staff).
Project O&M Special-status Natural Community Potentially
Feature Activity Affected
Roads Vegetation Incense Cedar Forest Alliance (2 polygons)
trimming and Sugar Pine Forest Alliance (2 polygons
hazard tree J _ _ (P y-g )
removal Golden Chinquapin Shrubland Alliance (13 polygons)

Bigleaf Maple Forest Alliance (2 polygons)
Quaking Aspen Forest Alliance (2 polygons)

Rocky Mountain Maple Provisional Shrubland
Alliance (2 polygons)

Mountain Alder Shrubland Alliance (16 polygons)
Red Osier Shrubland Alliance (2 polygons)

Jepson Willow Shrubland Alliance (1 polygon)
Lemmon’s Willow Shrubland Alliance (1 polygon)

Transmission Hazardtree  California Bay Forest Alliance (1 polygon)
line removal

Vegetation California Bay Forest Alliance (1 polygon)
clearing
Herbicide California Bay Forest Alliance (1 polygon)
spraying
Recreation Hazard tree Mountain Alder Shrubland Alliance (2 polygons)
facilities removal

Effects of Recreation. Recreation sites within the Bucks Creek project area
include campgrounds, day use areas, trails and trailheads, and fishing access points
around Three Lakes, Bucks Lake, Lower Bucks Lake, and Grizzly Forebay. Project-
related activities such as camping, boating, hiking, fishing, picnicking, and campground
maintenance could result in damage or removal of vegetation, trampling, and soil
disturbance in adjacent special-status natural communities. Unauthorized OHV use also
has the potential to damage vegetation.

Project-related recreational activities have the potential to affect 11 special-status
plant populations near the project’s campgrounds, trails, or along reservoir margins.
Such activities also have the potential to affect special-status natural communities located
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near the project’s recreation sites (table 3-24). Recreational activities along the perimeter
of Bucks Lake and near the fen community adjacent to Mill Creek Campground have the
greatest potential to affect special-status natural communities.

Table 3-24. Recreational activities potentially affecting special-status natural
communities (Source: PG&E and City, 2016a, as modified by staff).

Recreational Site  Special-status Natural Communities Potentially Affected

Lower Bucks Lake Mountain Alder Shrubland Alliance (1 polygon)
Campground

Lower Bucks Lake Mountain Alder Shrubland Alliance (1 polygon)
Day Use Area

Mill Creek Mountain Alder Shrubland Alliance (1 polygon)
Campground Bog Blueberry Shrubland Alliance (1 polygon)

Round-leaved Sundew Provisional Herbaceous Alliance (1
polygon)

Bucks Lake Mountain Alder Shrubland Alliance (6 polygons)
Bog Blueberry Shrubland Alliance (2 polygons)

Quaking Aspen Forest Alliance (3 polygons)

Effects of Reservoir Fluctuations. Reservoir fluctuations have the potential to
affect special-status natural communities along the margins of Lower Bucks Lake and
Bucks Lake (table 3-25). At Lower Bucks Lake, the licensees propose to maintain the
current maximum water surface level. All special-status natural communities adjacent to
Lower Bucks Lake are above the high water line and would not be affected by project
operations.

At Bucks Lake, reservoir level fluctuations contribute to limited quaking aspen
grove recruitment and temporary inundation of a portion of a fen wetland located south of
the Mill Creek Campground. They also have the potential to affect six special-status
plant populations associated with the fen south of Mill Creek Campground and the seep
on the eastern shoreline of Bucks Lake. The licensees propose to maintain existing
reservoir levels in Bucks Lake to benefit fish and other aquatic resources.

The spillway between Bucks Lake and Lower Bucks Lake is adjacent to four rare
plant community polygons, but the licensees do not propose any operational changes
below Bucks Lake. Therefore, existing conditions would be maintained.
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Table 3-25. Reservoir Fluctuations Potentially Affecting Special-status Natural
Communities (Source: PG&E and City, 2016a, as modified by staff).

Reservoir Special-status Natural Communities Potentially Affected

Lower Bucks Lake Mountain Alder Shrubland Alliance (6 polygons)
Bog Blueberry Shrubland Alliance (1 polygon)

Bucks Lake Mountain Alder Shrubland Alliance (7 polygons)
Bog Blueberry Shrubland Alliance (3 polygons)

Round-leaved Sundew Provisional Herbaceous Alliance (1
polygon)
Quaking Aspen Forest Alliance (3 polygons)

The licensees propose to implement five measures that would help to minimize the
effects of project operations and maintenance and recreation on special-status plants and
natural communities. The first measure is annual employee environmental awareness
training (GEN-1). Project hydro and maintenance staff would be trained annually to
identify special-status plant species and natural communities known to occur within the
project boundary. Staff would be provided with maps showing the locations of
environmentally sensitive areas, and the licensees would direct staff to avoid activities
that have the potential to disturb these areas. Providing annual training to staff would
ensure they are informed of any changes in the occurrence or distribution of special-
status species since the preceding year. Staff would also be trained to report any new
populations of special-status species, NNIPs, or AIS observed incidentally during the
performance of their work, or any project activities directly affecting these sensitive
areas. Forest Service 4(e) condition 27 and FWS 10(j) recommendation 1 would require
that this measure be implemented as filed. California DFW also recommends this
measure (10(j) recommendation 1).

The second measure is an annual consultation meeting with the Forest Service
(GEN-2). The goals of the meeting would be to share information, including the results
of any monitoring performed the previous year; review any non-routine maintenance
planned for the upcoming year; discuss any foreseeable changes to project facilities or
features; discuss any revisions needed to existing management plans; and discuss any
needed protection measures for newly listed special-status species. Forest Service 4(e)
condition 1 would require implementation of this measure.

The third measure is an annual meeting with the Ecological Consultation Group
(ECG; GEN-3). Under this measure, the licensees would organize and host meetings of
the ECG, which would be open to representatives from the Forest Service, Water Board,
FWS, California DFW, and other agencies. Meetings would be held at least once per
year prior to April 15. The purpose of the meeting would be to ensure that the
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Commission, resource management agencies, and other participants have the opportunity
to discuss the previous calendar year’s license activities and review plans for the
upcoming year, review plans for upcoming monitoring activities, and review current lists
of special-status species. The licensees’ proposed measure is consistent with Forest
Service 4(e) condition 2, FWS preliminary 10(a) recommendation 1, and California DFW
10(j) recommendation 2.

The fourth measure is an Integrated Vegetation Management Plan (TR-1). The
Integrated Vegetation Management Plan specifies multiple actions to protect special-
status plants and natural communities from disturbance or damage during routine
vegetation management activities within the project area. Provisions in the plan include:
(1) comprehensive surveys for special-status plant species on project lands during the
first full calendar year following issuance of the new license, and then every 10 years
thereafter; (2) consultation with the Forest Service and California DFW to determine
appropriate mitigation measures when the licensees conduct vegetation management
activities in areas with special-status plants; (3) flagging sensitive areas prior to
vegetation management activities; (4) using manual labor (e.g., hand tools) when
possible; (5) implementing species-specific limited operating periods and work buffers
around special-status plants; and (6) following weed treatment BMPs to protect special-
status plants. In addition, the plan includes specific protection measures for aspen and
fen communities. To minimize potential effects of project operations on the aspen and
fen communities along Bucks Lake, the licensees propose to selectively remove conifers
in the aspen groves and fen wetland to protect and enhance these communities. During
comprehensive surveys conducted every 10 years, all previously documented special-
status plant occurrences on project land would be revisited and mapped. Monitoring
protocols would follow FWS, Forest Service and California DFW guidelines. Results
would be compiled in a report provided to the Forest Service and California DFW.

In addition to these measures, the licensees propose to establish semi-permanent
monitoring plots focusing on special-status plant species and natural communities located
in areas immediately adjacent to roads that experience regular and intensive annual road
work. Plots would be monitored annually for 3 years after the license is issued. If effects
are detected (e.g., a population is reduced in size), the licensees would determine the next
steps in coordination with the resource agencies (Forest Service, California DFW, and
FWS). When planned (non-routine) O&M work would be conducted near known
special-status plant populations or natural communities, these populations would be
monitored before and after the work is conducted. In addition, quaking aspen grove and
fen enhancement activities would be monitored to determine whether conifer removal has
been effective in enhancing the communities and whether any additional management
actions are necessary. The licensees' proposed plan is consistent with Forest Service 4(e)
condition 45, FWS 10(j) recommendation 15, and California DFW 10(j) recommendation
18.

The fifth measure is a Recreation Management Plan (RR-1). Ongoing project-
related recreational use would continue under a new license. As a part of the Recreation
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Management Plan, educational measures would be implemented at the project’s boat
launches, popular dispersed use areas, campgrounds, and elsewhere on project lands to
increase public awareness and reduce the potential for effects to special-status plants and
natural communities. Forest Service 4(e) condition 55 would require this measure to be
implemented.

In addition to the measures proposed by the licensees, the Forest Service specified
two additional 4(e) conditions related to the management of special-status species. Under
4(e) condition 28, before taking actions to construct new project features on project land
owned by the Forest Service and that may affect Forest Service special-status species or
their critical habitat on Forest Service land, the licensees would be required to prepare
and submit a Biological Evaluation (BE) for Forest Service approval.

Under Forest Service 4(e) condition 29, the licensees would be required to conduct
an annual review of special-status species lists in consultation with the Forest Service. If
any new special-status species is likely to occur on project land owned by the Forest
Service, the licensees would develop and implement a study plan in consultation with the
Forest Service to assess the effects of the project on the species and develop appropriate
protection measures.

Our Analysis

Under a new license, continued project O&M activities and project-related
recreational use have the potential to adversely affect special-status plant species and
natural communities within the project boundary. These activities include vegetation
management activities such as application of herbicides to NNIPs, routine vegetation
management along project roads and the transmission line, recreational activities (i.e.,
trampling), or any other activities with the potential to disturb soil or vegetation.

The measures outlined in the Integrated Vegetation Management Plan (TR-1)
(PG&E and City, 2019h) are sufficient to minimize or eliminate potential adverse effects
on special-status plant species and natural communities that could result from O&M
activities on project lands. Flagging known populations before vegetation management
activities take place and implementing work area buffers would minimize effects to
known populations. Monitoring known special-status plant populations located near
project roads where regular operations and maintenance activities take place would
ensure that any project-related actions adversely affecting the populations would be
addressed quickly. Periodic comprehensive surveys of all project lands (every 10 years)
would document new occurrences of special-status species and provide an update on the
status of known populations.

Employee environmental awareness training (GEN-1) would familiarize licensees’
staff with special-status species identification and sensitive area locations within the
project boundary.

The proposed Integrated Vegetation Management Plan includes the preparation of
annual reports that would be submitted for agency review prior to being filed with the
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Commission. This provides a mechanism for the licensees to inform California DFW,
FWS and the Forest Service of project activities, and for the agencies to comment on
monitoring results and make recommendations to the Commission regarding any need for
additional measures or modifications to existing measures. Therefore, a separate annual
meeting would be redundant.

Consultation prior to new construction and non-routine maintenance would help
protect special-status species and their habitats over the term of the license (Forest
Service 4(e) condition 28). In addition, annual review of sensitive species lists (Forest
Service 4(e) condition 29) would help identify newly listed species that could be
evaluated as potentially affected by the project. This measure could reduce the
possibility that newly added species would be affected by project operations and
maintenance activities.

Riparian and Wetland Vegetation

Riparian and wetland habitats are found along streams, near seeps and meadows
and along reservoir margins in the project area. Project operations and maintenance
activities, recreational use, and management of reservoirs and diversions have the
potential to affect these habitats by damaging or removing vegetation or soil, introducing
or spreading NNIPs, diverting or altering stream flows, trapping sediment, preventing
periodic scour events, and inundating plant communities. Recreational activities at the
project’s campgrounds, trails, and reservoir margins have the potential to affect sensitive
wetland and riparian habitats adjacent to or near these facilities.

At Bucks Lake, reservoir level fluctuations affect two wetland plant communities.
Such fluctuations contribute to limited quaking aspen grove recruitment along the Bucks
Lake shoreline and temporary inundation of a portion of a fen wetland located south of
the Mill Creek Campground. The licensees propose to maintain existing reservoir levels
in Bucks Lake to benefit fish and other aquatic resources.

To minimize the effects of project operations and maintenance, recreation, and
management of reservoirs and diversions on riparian and wetland habitats, the licensees
propose to implement three general measures (GEN-1, GEN-2, and GEN-3), discussed
above; the Integrated Vegetation Management Plan (PG&E and City, 2019h) and
Recreation Management Plan (PG&E and City, 2019j), also discussed above; seven
operational measures affecting instream flows, reservoirs, and diversions (WR-1, WR-2,
WR-4, WR-5, WR-6, WR-8, WR-9); and an Aquatic Resources Monitoring Plan (AR-2;
PG&E and City, 2019d).

The Integrated Vegetation Management Plan includes monitoring special-status
plants and natural communities in riparian, wetland, and littoral areas within the project
boundary. Any adverse effects to these populations as a result of project operations and
maintenance would be communicated to the resource agencies (Forest Service, California
DFW, and FWS) to discuss the need for follow-up actions. As part of this plan, to
minimize potential effects of maximum reservoir levels on the aspen and fen
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communities along the Bucks Lake shoreline, the licensees propose selective removal of
conifers in the aspen groves and fen to protect and enhance these communities.

The licensees propose four measures that would maintain or increase instream
flows to protect and enhance aquatic and riparian resources. All of these measures would
protect and enhance riparian vegetation by maintaining or increasing instream flows and
providing conditions required for recruitment of riparian vegetation.

The licensees propose to implement minimum instream flows (WR-1). This
measure applies to Bucks Creek below Bucks Lake and Lower Bucks Lake,
Grizzly Creek below Grizzly Forebay, Milk Ranch Creek below Three Lakes,
and the tributaries downstream of Milk Ranch Conduit diversions No. 1 on
Milk Ranch Creek and No. 3 on South Fork Grouse Hollow Creek. The
licensees' proposed minimum instream flows are consistent with Forest Service
4(e) condition 31, FWS 10(j) recommendation 2, and California DFW 10(j)
recommendation 5. As discussed in section 3.3.2.1, the licensees agreed to
minor modifications to their proposed language in WR-1 and defer to the
Forest Service in their 4(e) condition 31. The Water Board, through
preliminary condition 1, also supports this measure with the modifications
described in section 3.3.2.1.

Under a new license, the licensees would cease diversion of flows from Bear
Ravine into Milk Ranch Conduit, thereby increasing instream flows in Bear
Ravine to the unimpaired flows year round (WR-2). This measure is consistent
with Forest Service 4(e) condition 32, Water Board preliminary condition 1,
FWS 10(j) recommendation 3, and California DFW 10(j) recommendation 6.

The licensees propose a new measure to leave six inoperable diversions along
Milk Ranch Conduit in place (WR-8). The structures are no longer diverting
water and would be left in place to continue to permit the unimpaired stream
flow below each diversion year-round. By leaving the diversions in place, the
current channel and riparian conditions would be maintained. This measure is
consistent with Forest Service 4(e) condition 38, Water Board preliminary
condition 19, FWS 10(j) recommendation 8, and California DFW 10(j)
recommendation 11.

Measure WR-9 is a new measure that would cease diversion of flows from
Milk Ranch Conduit Diversions No. 1 and 2 during Wet water years. This
measure is consistent with Forest Service 4(e) condition 33, Water Board
preliminary condition 3, FWS 10(j) recommendation 9, and California DFW
10(j) recommendation 8.

The licensees also propose to implement channel maintenance flows (WR-4) in
Bucks Creek downstream of Lower Bucks Lake and in Grizzly Creek downstream of
Grizzly Forebay. The periodic release of flows higher than minimum flow requirements
is intended to improve stream channel resources, including riparian habitat, by providing
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periodic scour and vegetation recruitment events that are essential to maintaining a
diversity of native plants, veg