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FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON, DC 20426

OFFICE OF ENERGY PROJECTS

To the Agency or Individual Addressed:
Reference: Final Environmental Impact Statement

Attached is the final environmental impact statement (EIS) for the Upper
American River Project (UARP or Project No. 2101-084) located in the California
counties of El Dorado and Sacramento, within the Rubicon River, Silver Creek, and the
South Fork of the American River (SFAR) drainages; and the Chili Bar Hydroelectric
Project (Project No. 2155-024), located on the SFAR in El Dorado County, near the town
of Placerville, California.

The final EIS documents the view of governmental agencies; non-governmental
organizations; affected Indian tribes; the public; the license applicants; the U.S.
Department of Agriculture, Forest Service (Forest Service); and the Federal Energy
Regulatory Commission (Commission) staff. It contains staff evaluations of the
applicants’ proposals and the alternatives for relicensing the UARP and Chili Bar Project.

The Commission and the Forest Service have agreed to participate as cooperating
agencies in the preparation of the EIS for the UARP and Chili Bar Project. The
Commission will use the EIS to determine whether, and under what conditions, to issue
new licenses for the Projects. The Forest Service will use the EIS to base its finding
under section 4(e) of the Federal Power Act and to decide whether to issue any necessary
special use authorizations.

Before the Commission makes a licensing decision, it will take into account all
concerns relevant to the public interest. The EIS will be part of the record from which
the Commission will make its decision. The final EIS is being issued in March 2008.

Copies of the final EIS are available for review in the Commission’s Public
Reference Branch, Room 2A, located at 888 First Street, NE, Washington DC 20426.
The final EIS also may be viewed on the Commission’s web site at www.ferc.gov by
using the “eLibrary” link. Please call (202) 502-8222 or TTY (202) 208-1659 for
assistance.

Attachment: Final Environmental Impact Statement
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a. Title:

b. Subject:
c. Lead Agency:

d. Abstract:

e. Contact:

f. Transmittal:

COVER SHEET

Relicensing the Upper American River Project (UARP), Federal
Energy Regulatory Commission (FERC or Commission) Project
No. 2101 and the Chili Bar Project, FERC Project No. 2155.

Final environmental impact statement

FERC with U.S. Department of Agriculture, Forest Service (Forest
Service) as a cooperating agency.

The UARP is on the Rubicon River, Silver Creek, and South Fork
of the American River (SFAR) near Placerville, California. The
Project affects 6,375 acres of federal land administered by the
Eldorado National Forest and 42.3 acres of federal land
administered by the U.S. Bureau of Land Management (BLM).

The Chili Bar Project is on the SFAR in El Dorado County, near
Placerville, California. The Project affects 48 acres of federal land
administered by the BLM.

Environmental Staff Forest Service

James Fargo Beth Paulson

Federal Energy Regulatory U.S. Department of
Commission Agriculture, Forest Service
Office of Energy Projects Eldorado National Forest
888 First Street, NE 100 Forni Road
Washington, DC 20426 Placerville, CA 95667
(202) 502-6095 (530) 642-5174

This final environmental impact statement prepared by the
Commission and Forest Service staffs on the hydroelectric license
application filed by Sacramento Municipal Utility District and
Pacific Gas and Electric Company for the existing UARP and Chili
Bar Projects (FERC Project Nos. 2101 and 2155) is being made
available to the public on or about March 14, 2008, as required by
the National Environmental Policy Act of 1969

"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, §4(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 development subject to its jurisdiction, on the necessary conditions:

That the project...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 such other conditions not inconsistent with the FPA
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, Public Law 99-495 (1986) and the Energy Policy Act of 1992, Public Law 102-486
(1992).

3public Law 95-91, 91 Stat. 556 (1977).
16 U.S.C. §803(a).

°16 U.S.C. §803(g).

®18 C.F.R. §385.206 (1987).
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EXECUTIVE SUMMARY

This final environmental impact statement (final EIS) evaluates the potential
effects on the environment associated with the relicensing of the seven hydroelectric
developments that make up the existing 688-megawatt (MW) Upper American River
Project (UARP) (Project No. 2101); the proposed construction of an eighth, 400-MW
development at lowa Hill (Iowa Hill development) as part of the UARP; and the
relicensing of the 7-MW Chili Bar Project (Project No. 2155). The UARP is located on
the Rubicon River, Silver Creek, and South Fork of the American River (SFAR) near
Placerville, California. The Chili Bar Project is located on the SFAR in El Dorado
County, near Placerville, California, immediately downstream of the UARP. The
licenses for both Projects expired on July 31, 2007. On August 8, 2007, the Federal
Energy Regulatory Commission (Commission) authorized continued operations of both
Projects through July 31, 2008.

The Sacramento Municipal Utility District (SMUD) filed a license application
with the Commission for the UARP on July 7, 2005. The Project occupies 6,375 acres
of federal land administered by the U.S. Department of Agriculture, Forest Service
(Forest Service), in Eldorado National Forest and 42.3 acres of federal land
administered by the U.S. Department of the Interior, Bureau of Land Management
(BLM).

The Forest Service is reviewing an application for a special use permit for
constructing SMUD’s proposed lowa Hill development on National Forest System
lands. The Forest Service is also a cooperating agency in preparing this EIS for the
UARP.

Pacific Gas and Electric Company (PG&E) filed a license application with the
Commission for the Chili Bar Project on June 21, 2005. The Project, which consists of
a single development, occupies 47.81 acres of federal land administered by the BLM.

The UARP and Chili Bar Project (Projects) have common stakeholders and
issues, as well as operational and hydraulic interrelationships. PG&E and SMUD
entered into two relicensing cooperation agreements that resolved many of the
overlapping issues between the two Projects. These overlapping issues include
coordinating operations and the flow releases into and out of Chili Bar reservoir.
Operational coordination and flow-related resource measures are necessary because
PG&E depends on the UARP and does not have control over the amount of water
flowing into Chili Bar reservoir.

The key environmental issues tied to the existing operations of the UARP are
providing suitable habitat in the downstream reaches to support native species and

"This acreage includes 185 acres of Eldorado National Forest lands associated
with the proposed Iowa Hill development.
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coordinating operations between SMUD and PG&E. Changing existing operations to
increase instream flow would increase the quantity and velocity of flows into the
downstream reaches. Increased flows would lower water temperatures and reduce
sedimentation in these reaches. Lowering water temperatures, increasing flow
velocities, and reducing sedimentation should have a positive effect on the abundance of
native fish and benthic macroinvertebrates and the ability of amphibians to breed in
these reaches. Increased coordination between SMUD and PG&E would reduce the
number of unanticipated spills at the Chili Bar Project.

SMUD'’s and PG&E’s license applications outlined their proposals to continue
operating the Projects in accordance with certain existing and proposed operational and
environmental measures. SMUD and PG&E filed a comprehensive Offer of Settlement
(Settlement Agreement) with the Commission on February 1, 2007, that replaces the
Proposed Actions. The terms of the Settlement Agreement® include a wide range of
measures described in Proposed Articles 1-1 through 1-37 for the UARP without the
Iowa Hill development, Proposed Articles 1-38 through 1-50 for the UARP with the
Iowa Hill development, and Proposed Articles 2-1 through 2-21 for the Chili Bar
Project.

In written and oral comments on the draft EIS, local residents expressed concern
about the proposed construction and operation of the lowa Hill development and
agencies that were signatories to the Settlement Agreement expressed concern about our
suggested modifications to certain proposed measures. Local residents commented on
traffic congestion and potential heavy equipment damage to county roads, the potential
threat and damage from fire, loss of habitat, the visual effects of project facilities on
nearby residences, and the effects of construction and construction traffic on tourism
during apple picking season. They also commented that many attended meetings of the
Iowa Hill Joint Advisory Committee (Advisory Committee) and questioned why some
of the mitigation measures that SMUD is considering were not included in the draft EIS.
In response to comments about the lowa Hill development and to Commission staff
requests, SMUD filed additional technical reports about traffic and aesthetics on
January 31, 2008. We discuss the findings of those reports in this final EIS.

Agency representatives and stakeholders who signed the Settlement Agreement
expressed concern about the recommended staff modifications to several of the
proposed measures in the Settlement Agreement. Notably, they state that staff
misunderstands the connection between the construction of the lowa Hill development
and the whitewater boating flows and request that the staff adopt the language of the
Settlement Agreement in the final EIS. Although we no longer recommend that SMUD

®The Settlement Agreement is available on the Commission’s web site from the
eLibrary feature at http://www.ferc.gov/docs-filing/elibrary.asp. Accession number
20070208-4003.
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file a new whitewater release schedule after 10 years of monitoring, with or without the
construction of the lowa Hill development, we continue to recommend that whitewater
releases be made only if the recreational use and environmental triggers are met after 15
years following the issuance of any license.

Under the Proposed Action, SMUD would implement the following measures at
the UARP: (1) a set of measures focused on the ecological health and suitability of
reaches downstream of the Project dams to support native fish, amphibian, and reptile
populations implemented in coordination with PG&E's Chili Bar Project; (2) a set of
measures to provide for specific water level elevations for the protection of fish
populations, assuring the availability of boat launch facilities, or to enhance the visual
experience at the Project reservoirs; (3) a plan to monitor streamflows and reservoir
elevations; (4) a set of measures that provide for the protection of wildlife and plants,
including the implementation of wildlife safety measures at Project facilities; (5) a
comprehensive program of monitoring to determine the effects of the increased
minimum streamflows, pulse flows, and ramping rates on native fish populations,
aquatic macroinvertebrates, amphibians and reptiles, riparian habitat, algae species,
geomorphology, water temperature, and numerous water quality parameters in the
reservoirs and stream reaches; (6) vegetation and invasive weed management plans,
which would provide for the protection of sensitive species habitat and the control of
noxious weeds; (7) a suite of measures that focus on upgrading, expanding, operating,
and maintaining recreational facilities and services in response to user demands,
monitoring future use, providing additional whitewater boating opportunities, providing
public information, and fish stocking within the framework of a recreation
implementation plan; (8) a plan for extending and formalizing trails that are needed for
Project operations that are located on or affect National Forest System lands; (9) a plan
to establish SMUD's level of responsibility for improving and maintaining Project
access roads and to perform several specific improvements, including reconstructing
and surfacing several Forest Service roads that provide access to the Project’s
recreational facilities; (10) a visual management plan; and (11) a Historic Properties
Management Plan (HPMP) to protect cultural resources. These environmental measures
are described in detail in this final EIS in section 2.4.3, SMUD’s Proposal.

SMUD's Proposal includes construction and operation of the lowa Hill
development, a pumped-storage facility partially located on National Forest System
lands. Under the Proposed Action, SMUD would implement a series of measures for
resource protection during construction and operation of the proposed Iowa Hill
development. These measures would address potential effects of the proposed
development on water quality; groundwater; native fish and amphibians in Slab Creek
reservoir; replacement of permanently disturbed wildlife habitat; control of traffic, air
pollution, and noise during construction; recreational access to Slab Creek reservoir;
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protection of cultural resources; and modification of facility designs so that they are
compatible with the Eldorado National Forest visual quality objectives. These
environmental measures also are described in detail in this final EIS in section 2.4.3,
SMUD’s Proposal.

Staff modified some of SMUD’s proposed environmental measures to include
the following measures:(1) file a report with the Commission by July 31 of each year
about the provision of pulse flows; (2) prepare a Gerle Creek fish passage plan for
brown trout; (3) expand the geographic scope of the invasive weed and vegetation
management plans to include all land within the Project boundary affected by Project
activities; (4) provide for an annual employee environmental awareness program in the
vegetation management plan to educate employees and key personnel about the known
locations of special status species and habitats; (5) prepare a transportation system
management plan for roads on or affecting National Forest System lands and non-
National Forest System roads that are primarily used for Project purposes and within the
Project boundary; (6) prepare a plan for extending and formalizing trails primarily used
for Project operations that are located on or affect National Forest System lands and are
located or would be located within the Project boundary; (7) prepare a wildlife lands
mitigation plan for the lowa Hill development; and (8) provide enhanced recreation
boating flows downstream of Slab Creek dam after year 15 of any new license if
environmental and use triggers are met. None of these measures conflict with measures
included in the Settlement Agreement. Staff's modified and additional recommended
measures are described in this final EIS in section 2.7.5, Staff Modification of SMUD’s
Proposal.

Under the Proposed Action, PG&E would implement the following measures at
the Chili Bar Project: (1) a set of measures focused on the ecological health and
suitability of the reaches downstream of the Project dam to support native fish,
amphibian, and reptile populations implemented in coordination with SMUD's UARP;
(2) a plan to monitor streamflows and reservoir elevations; (3) a set of measures that
provide for the protection of wildlife and plants; (4) a comprehensive program of
monitoring to determine the effects of the increased minimum streamflows, pulse flows,
and ramping rates on native fish populations, aquatic macroinvertebrates, amphibians
and reptiles, riparian habitat, algae species, geomorphology, water temperature, and
numerous water quality parameters in the reservoir and downstream reach;

(5) vegetation and invasive weed management plans that provide for the protection of
sensitive species habitat and the control of noxious weeds; (6) a suite of measures that
focus on providing formal access to recreational boating, providing additional
recreational boating flows, and providing public information services; (7) a visual
management plan; and (8) an HPMP to protect cultural resources. These environmental
measures are described in detail in final EIS section 2.5.3, PG&E’s Proposal.

Staff modified PG&E's proposed vegetation and invasive weed management
plans to: (1) expand the geographic scope of the invasive weed and vegetation
management plans to include all land within the Project boundary affected by Project
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activities, and (2) include in the vegetation management plan an annual employee
environmental awareness program to educate employees and key personnel about the
known locations of special status species and habitats. Staff also recommends the
development of a recreation plan for the Chili Bar Project. None of these modifications
or the additional staff measures conflict with the measures included in the Settlement
Agreement. Staff's modified and additional recommended measures are described in
final EIS section 2.7.5, Staff Modification of PG&E’s Proposal.

In this final EIS, we analyze and evaluate the environmental effects associated
with issuance of new licenses for the existing hydropower projects and the proposed
Iowa Hill development, and recommend conditions for inclusion in any licenses issued.
For any licenses issued, the Commission must determine that the projects will be best
adapted to a comprehensive plan for improving or developing the waterway. In addition
to the power and development purposes for which licenses are issued, the Commission
must give equal consideration to energy conservation and the protection and
enhancement of fish and wildlife, aesthetics, cultural resources, and recreational
opportunities. This final EIS for the UARP and Chili Bar Project reflects the
Commission staff’s consideration of these factors.

Overall, the measures proposed by SMUD and PG&E under the terms of the
Settlement Agreement, along with additional staff-recommended and modified
measures, would protect and enhance existing water use, water quality, fish and
wildlife, land use, aesthetics, recreational resources, and cultural resources. In addition,
the Projects would continue to provide a reliable source of renewable energy for
SMUD'’s and PG&E’s customers. The Proposed Action with Staff Modifications (Staff
Alternative) for both Projects includes all of the mandatory conditions filed by the
Forest Service and BLM that are enforceable by the Commission. For the two
conditions that would require payments to the Forest Service and BLM, we recommend
alternative measures that would achieve the same objectives.

The Proposed Action includes construction and operation of the lowa Hill
development. Building lowa Hill would disturb the majority of 283 acres of land within
the proposed Project boundary for the lowa Hill development and introduce new visual
elements to the landscape. SMUD proposes in-kind replacement of habitat and
construction of an underground powerhouse to minimize the effects on wildlife and
neighboring land owners. Although constructing and operating the proposed
development would have environmental effects, the pumped-storage operations would
provide SMUD flexibility to help meet peak power needs.

Under the Staff Alternative, the UARP (which includes the lowa Hill
development) would generate 2,673,000 MWh and have a net annual benefit of
$110,791,000 ($41.45/MWh). For Chili Bar, the Staff Alternative would generate
31,291 MWh and have a net annual benefit of $481,200 ($15.38/MWh).
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Based on our independent analysis of the UARP, including our consideration of
all relevant economic and environmental concerns, we conclude that issuing a new
license for the Project as proposed by SMUD with the lowa Hill development, along
with staff’s modifications and additions to those proposals, would be best adapted to a
comprehensive plan for the proper use, conservation, and development of the UARP
and the Upper American River.

Based on our independent analysis of the Chili Bar Project, including our
consideration of all relevant economic and environmental concerns, we conclude that
issuing a new license for the Project as proposed by PG&E, along with staff’s
modifications and additions to those proposals, would be best adapted to a
comprehensive plan for the proper use, conservation, and development of the Chili Bar
Project and the Upper American River.

XXX
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1.0 PURPOSE AND NEED FOR ACTION

On July 7, 2005, the Sacramento Municipal Utility District (SMUD) filed an
application for new license for the Upper American River Project (UARP) with the
Federal Energy Regulatory Commission (FERC or Commission). This application was
prepared under the Alternative Licensing Process approved by the Commission on
August 29, 2001, and included a preliminary draft environmental assessment (PDEA).
The Project is on the Rubicon River, Silver Creek, and South Fork of the American
River (SFAR) near Placerville, California (figure 1-1). The UARP’s 11 reservoirs are
capable of impounding more than 425,000 acre-feet of water. The eight powerhouses
can generate up to 688 megawatts (MW) of power. The Project occupies 6,375° acres
of federal land administered by the U.S. Department of Agriculture, Forest Service
(Forest Service) Eldorado National Forest and 42.3 acres of federal land administered
by the U.S. Bureau of Land Management (BLM).

On June 21, 2005, Pacific Gas and Electric Company (PG&E) filed an
application for a new license for the Chili Bar Project using a Traditional Licensing
Process. The Chili Bar Project is on the SFAR in El Dorado County, near Placerville,
California, and it is a 7-MW hydroelectric project that encompasses about 3 river miles.
The Chili Bar Project occupies 47.81 acres of federal land administered by the BLM,
and its facilities are located downstream of SMUD’s UARP (figure 1-1).

The Forest Service will be reviewing a special use permit application for
construction of the lowa Hill development on National Forest System lands. The
Commission and the Forest Service have agreed to participate as cooperating agencies
in the preparation of this final environmental impact statement (EIS) for the UARP.

The existing licenses for both the UARP and the Chili Bar Project (Projects)
expired on July 31, 2007. The Commission issued annual licenses for the Projects on
August 8, 2007.

1.1 PURPOSE OF ACTION

The Commission must decide whether to relicense the Projects and what
conditions should be placed on any licenses issued. In deciding whether to authorize
the continued operation of hydroelectric projects and related facilities in compliance
with the Federal Power Act (FPA)™ and other applicable laws, the Commission must

%This acreage includes 185 acres of El Dorado National Forest lands associated
with the proposed Iowa Hill development.

Y6 US.C. §§791(a)-825(r), as amended by the Electric Consumers Protection
Act of 1986, Public Law 99-495 (1986) and the Energy Policy Act of 1992, Public Law
102-486.
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determine that the Projects will be best adapted to a comprehensive plan for improving
or developing a waterway. In addition to the power and developmental purposes for
which licenses are issued (e.g., flood control, irrigation, and water supply), the
Commission must give equal consideration to the purposes of energy conservation; the
protection of, mitigation of damage to, and enhancement of fish and wildlife (including
related spawning grounds and habitat); the protection of recreational opportunities; and
the preservation of other aspects of environmental quality. The Forest Service must
decide whether to issue a special use permit for construction of the lowa Hill
development.

The Forest Service, under the Federal Land Policy and Management Act, must
decide whether to grant a special use permit and/or easement for construction and
operation of the proposed lowa Hill development, including access and associated
facilities. In this final EIS, we assess the environmental and economic effects of (1)
continuing to operate the UARP and Chili Bar Project as they are currently operated
(No-action Alternative); (2) operating the UARP with the lowa Hill development as
proposed by SMUD and the Chili Bar Project as proposed by PG&E (SMUD's Proposal
and PG&E's Proposal as described in the Settlement Agreement, or the Proposed
Action); (3) operating the UARP without the lowa Hill development (UARP-only
Alternative) and the Chili Bar Project as proposed by PG&E; and (4) operating the
UARP with the lowa Hill development as proposed by SMUD and the Chili Bar Project
as proposed by PG&E with additional or modified environmental measures (Staff
Alternative).

Important issues that are addressed in this final EIS include the potential effects
of the Proposed Actions and alternatives on streamflows and water quality in the
12 river reaches (11 reaches of the UARP and one reach of the Chili Bar Project); the
existing fish and amphibian resources in the river reaches, terrestrial resources, and
plans to manage and enhance these resources; federally listed threatened or endangered
plant and wildlife species; existing recreational uses and facilities and plans to improve
and expand these facilities; cultural resources; and measures to protect these resources.

1.2 NEED FOR POWER

1.2.1 Regional Power Considerations

The UARP, with an installed capacity of 688 MW and an average annual
generation of 1,835,000 megawatt-hours (MWh)' per year of energy, plays an
important part in meeting the capacity requirements of SMUD. It is a significant power
resource to the state of California and within the Western Electricity Coordinating

"This value is the average generation for SMUD’s No-action Alternative as
provided in SMUD’s April 11, 2007, Settlement Cost Analysis filed by Van Ness
Feldman.
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Council, which includes the states west of the Rockies; portions of Texas, Nebraska,
and Kansas; Alberta and British Columbia, Canada; and a portion of North Baja
California. Similarly, PG&E’s Chili Bar Project, with an installed capacity of 7 MW
and an average annual generation of 32,291 MWh* per year of energy, is another power
resource available to the region.

Because the Projects are located in the California-Mexico Power area of the
Western Electricity Coordinating Council region, we looked at the regional need for
power as reported by the Western Electricity Coordinating Council*® (WECC, 2005) to
anticipate how the demand for electricity is expected to change in the region.

The California-Mexico Power area, which encompasses most of California and a
part of Baja California in Mexico, has a significant summer peak demand. For the
period from 2005 through 2014, the Western Electricity Coordinating Council forecasts
peak demand and annual energy requirements in the area to grow at annual compound
rates of 2.4 and 2.6 percent, respectively. The Western Electricity Coordinating Council
anticipates that 6,783 MW of new capacity would come on line within the next 10 years
in the California-Mexico Power area. The Projects could continue to meet part of the
existing load requirements within a system in need of generating resources.

1.2.2 lowa Hill Implications

SMUD’s proposed Iowa Hill development would add an additional 400 MW of
capacity during peak demand periods. The development would provide 931,000 MWh
of super on-peak energy and 43,000 MWh of off-peak energy; however, 1,230,000
MWh of off-peak energy would be required to pump the water from Slab Creek
reservoir to lowa Hill reservoir during off-peak hours. This would result in net energy
of —256,000 MWh.

SMUD and possibly other utilities in California would likely use the electricity
from the Project to displace the use of gas-fired energy during on-peak hours. If the
Project is not licensed, utilities would still need to provide a comparable amount of
capacity and energy from other resources, most likely through the operation of gas-fired
generation facilities.

The California Energy Commission was created in 1974 and is responsible for
forecasting future energy needs and keeping historical energy data, among other duties.
The California Energy Commission noted in its 2004 Integrated Energy Policy Report
Update that “while supplies are tight during peak periods, the state has more than
adequate amounts of power in the low load periods, especially at night” (CEC, 2004).

'2This value is the average generation for PG&E’s No-action Alternative as
provided in its May 18, 2006, Additional Information Response.

BWECC has yet to issue its 2006 forecast.
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California utilities and generators have some options for shifting power supplies from
off-peak to on-peak periods through the use of pumped-storage facilities.

If the UARP’s license is issued to include the Iowa Hill development, the
pumped-storage facility would contribute to a diversified generation mix and help meet
power needs within and beyond the region. Regional power benefits from the new
development would include those often referred to as ancillary system benefits,
including spinning reserves, non-spinning reserves, peaking capacity, and grid stability.
Pumped storage generates and stores power during off-peak periods that can be
provided rapidly during on-peak periods. Additionally, it could allow SMUD to meet 6
to 7 years of anticipated peak demand growth. It could produce significant local
generation to alleviate anticipated voltage and transmission constraints during peak-
demand periods in the region and aid management of greatly increased minute-by-
minute load balancing and control area' challenges presented by wind and other
intermittent generation technologies required by renewable portfolio standards.
Licensing the Iowa Hill development would allow SMUD to compete in the power
market for sale of the Project’s power and ancillary benefits.

1.3 SCOPING PROCESS

1.3.1 Upper American River Project

SMUD and PG&E conducted the National Environmental Policy Act (NEPA)
scoping process for the overlapping issues for the UARP as part of SMUD’s Alternative
Licensing Process.”> SMUD issued Scoping Document 1 on August 14, 2003. Three
public scoping meetings were held in Sacramento and Placerville, California, on
September 9-11, 2003, and a site tour was conducted on September 12, 2003. The
scoping meetings allowed individuals an opportunity to submit oral or written
comments to the relicensing record.

1.3.2 Chili Bar Project

The Commission issued Scoping Document 1 for the Chili Bar Project on
December 20, 2005, to address non-overlapping issues exclusive to that Project.'® After
reviewing the two written comments filed during the scoping comment period, we

Y“SMUD is one of four entities that currently operate control areas entirely within
the state of California. As its own control area, SMUD is responsible for balancing the
demand of its customers with power supplies.

Under the Alternative Licensing Process, the applicant conducts scoping prior
to filing the draft and final license application.

®Under the Traditional Licensing Process, the Commission issues a scoping
document after a final license application is filed.
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prepared Scoping Document 2 that addressed the comments from the State Water
Resources Control Board (Water Board) and PG&E and presented the issues and
alternatives for the Chili Bar Project in this final EIS.

1.4  AGENCY CONSULTATIONS

1.4.1 Alternative Licensing Process for UARP

After consulting with agencies, non-governmental organizations (NGOs), and
members of the public, SMUD filed a formal request with the Commission to follow the
Alternative Licensing Process. The Commission approved the request on August 29,
2001. From fall 2001 until 2005, the resource agencies and several NGOs participated
in SMUD’s Alternative Licensing Process with the intent (1) to produce a
comprehensive set of protection, mitigation, and enhancement measures, acceptable to
the settlement negotiations group, for submittal in the July 2005 final license
applications for the UARP and Chili Bar Project; (2) to produce a quality settlement
agreement to be submitted to the Commission for consideration in its environmental
analysis; and (3) to preserve coordination between the UARP and Chili Bar Project on
overlapping issues.

In April 2004, with the timeline for development of proposed measures and a
settlement agreement behind schedule, the resource agencies proposed that SMUD be
excused from completing a draft license application and instead have adequate time to
complete studies, review study reports, develop and agree upon recommended
measures, and write a comprehensive settlement agreement that would be acceptable to
the settlement parties. The Commission excused SMUD from filing a draft license
application. These goals were not achieved, however, and SMUD’s final license
application, including its PDEA, was filed without agreement on proposed measures
among the parties in the Alternative License Process and without the parties knowing
which environmental measures were proposed in the final license application.

PG&E filed a final license application for the Chili Bar Project in June 2005
under the Traditional Licensing Process.

1.4.2 Interventions and Comments

On July 28, 2006, the Commission issued a notice for the UARP soliciting
interventions and requesting final terms, conditions, prescriptions, and
recommendations and setting a comment deadline of 90 days from the date of the
notice. On August 22, 2006, the Commission issued a notice for the Chili Bar Project
that the Project was ready for environmental review and preliminary terms, conditions,
and recommendations could be filed for the Chili Bar Project within 60 days of the date
of the notice.
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The following entities filed motions to intervene:

Intervenors in the UARP Date of Filing
Eldorado Hills Community Service District November 4, 2005
California Water Resources Control Board September 6, 2006
Eldorado Parties"’ September 13, 2006
U.S. Department of the Interior September 22, 2006
Pacific Gas &Flectric Company September 25, 2006
Placer County Water Agency October 4, 2006, and
January 23, 2007
California Department of Fish and Game October 17, 2006
Friends of the River October 17, 2006
National Marine Fisheries Service October 18, 2006

The following entities filed motions to intervene in the Chili Bar Project:

Intervenors in the Chili Bar Project Date of Filing
U.S. Department of the Interior September 22, 2006
California Water Resources Control Board October 13, 2006
California Department of Fish and Game October 17, 2006
National Marine Fisheries Service October 18, 2006
Friends of the River October 23, 2006
Sacramento Municipal Utility District October 23, 2006

"Joint motion to intervene of the County of El Dorado, El Dorado County Water
Agency, El Dorado Irrigation District, Georgetown Divide Public Utility District, and
the El Dorado Water & Power Authority.
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On November 16, 2006, the Commission extended the filing deadline for the
final terms and conditions for the UARP and the preliminary terms, conditions,
prescriptions, and recommendations for the Chili Bar Project to February 1, 2007, to
give parties to the Settlement Agreement time to revise and file their terms, conditions,
prescriptions, and recommendations.

The following entities filed comments, terms, conditions, prescriptions, or
recommendations in response to the Commission’s notice for the UARP and Chili Bar
Project that are consistent with the Settlement Agreement:

Commenting Entitiess—UARP Project No. 2101

Date of Filing

California Water Resources Control Board

California Department of Fish and Game

U.S. Department of the Interior

California Sportsfishing Alliance
National Marine Fisheries Service

U.S. Department of Agriculture, Forest Service

California Department of Parks and Recreation
Environmental Council of Sacramento

Sacramento County Farm Bureau

Commenting Entities—Chili Bar Project No. 2155
California Water Resources Control Board

California Department of Fish and Game
U.S. Department of the Interior

California Department of Parks and Recreation

October 17, 2006

October 18 2006 and
January 31, 2007

October 17, 2006 and
January 31, 2007

October 18, 2006
October 18, 2006

October 18, 2006 and
January 30, 2007

October 19, 2006

October 19, 2006

October 23, 2006
Date of Filing

October 16, 2006

October 17 2006 and
January 31, 2007

October 18, 2006 and
January 31, 2007

October 18, 2006
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1.4.3 Settlement Agreement

After the final license applications were filed, seven resource agencies and
several NGOs continued to work and developed a comprehensive alternative that
addressed the interests of these parties and the interests of the licensees, as they were
understood by these participants, as well as a rationale report that explained the
rationale for the comprehensive alternative. On November 1, 2005, the seven agencies,
two NGOs, and several individuals filed a Comprehensive Resource Agency/NGO
Alternative and requested that the alternative be fully analyzed in the EIS. On August
18, 2006, SMUD filed a supplemental preliminary environmental assessment in
response to the agency alternative.

From November 2005 until May 2006, the agencies and NGOs continued to
negotiate with SMUD in an attempt to reach a comprehensive settlement agreement.
That goal was not achieved, and in October 2006, the resource agencies filed
preliminary terms, conditions, and recommendations in response to the Commission’s
July 28, 2006, notice. In November 2006, the agencies, NGOs, SMUD, and PG&E
participated in negotiations that led to an Agreement in Principle, which was filed with
the Commission on November 16, 2006. Because of the substantial progress that had
been demonstrated in the Agreement in Principle, the Commission extended the
deadline for filing preliminary terms, conditions, and recommendations to February 1,
2007.

SMUD and PG&E filed the Settlement Agreement on February 1, 2007. The
Settlement Agreement was signed by representatives of federal and state agencies,
NGOs, and individuals listed below. We consider the Settlement Agreement to
represent the Proposed Actions for these Projects.

Signatories to the Settlement Agreement

U.S. Department of Agriculture, Forest Service

U.S. Department of the Interior, Fish and Wildlife Service
U.S. Department of the Interior, Bureau of Land Management
U.S. Department of the Interior, National Park Service
California Department of Fish and Game

California Department of Parks and Recreation

American Whitewater

Friends of the River

California Sportsfishing Protection Alliance

American River Recreation Association and Camp Lotus

Foothill Conservancy
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Signatories to the Settlement Agreement

California Outdoors
Hilde Schweitzer
Rich Platt

Theresa Simsiman

The Commission issued a notice of the Settlement Agreement and set a comment
deadline of March 10, 2007, and a reply comment deadline of March 25, 2007. The
following entities filed comments on the Settlement Agreement.

Commenting Entities on Settlement Agreement Date of Filing
Placer County Water Agency March 9, 2007
California Sportfishing Protection Alliance March 9, 2007

SMUD filed reply comments on March 16, 2007.

During the relicensing proceeding, SMUD and El Dorado County entered into
the El Dorado-SMUD Cooperative Agreement on November 22, 2005. This agreement
resolved all relicensing issues among SMUD, El Dorado County Water Agency, El
Dorado Irrigation District (EID), Georgetown Divide Public Utility District, and the El
Dorado Water & Power Authority. SMUD filed this agreement with the Commission
on December 2, 2005, for information purposes only. Section 3.4.2 of the El Dorado-
SMUD Cooperative Agreement requires SMUD and El Dorado County to create an
Advisory Committee to the SMUD Board. The role of the Advisory Committee would
be to receive public input and to develop reasonable and feasible measures to
substantially mitigate the effects of activities related to construction of the Iowa Hill
development on the surrounding communities and existing infrastructure. The
agreement calls for the Advisory Committee to be convened no later than 30 days after
SMUD issues its Notice of Intention to Proceed with construction of the lowa Hill
development following issuance of a license. However, SMUD and El Dorado County
agreed that it would be beneficial to initiate the Advisory Committee early in order to
engage the local community and address concerns.

The seven-member Advisory Committee, created in the spring of 2006, met 13
times between June 2006 and August 2007 and focused on five major areas of concern:
visual, noise, transportation, fire protection, and socioeconomics. The results of the
Advisory Committee’s efforts were summarized in a series of matrices that are available
on the SMUD relicensing web site. These matrices call for SMUD to adopt numerous
measures beyond those included in the license application and with greater specificity
than the Proposed Articles included in the Settlement Agreement. SMUD indicates in
its filing dated December 7, 2007, that it is conducting preliminary analyses of these
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mitigation measures but has not adopted any of the recommendations contained in the
Advisory Committee’s matrices. SMUD also indicates that it will address the
mitigation measures proposed by the Advisory Committee in a supplemental document
to be prepared under the California Environmental Quality Act. Commission staff
requested that SMUD file any new or revised studies performed as a result of the
recommendations of the Advisory Committee.

On January 31, 2008, SMUD filed a Technical Report of the lowa Hill Pumped-
Storage Development Turbidity Analysis (Stillwater, 2008), a Visual Resources
Technical Report, Addendum No. 1 (CH2M HILL, 2008a), and a Transportation Route
Technical Report (CH2M HILL, 2000b). We reviewed these technical reports and
discuss the findings in this final EIS.

1.4.4  Comments on the Draft Environmental Impact Statement

The Commission issued its draft EIS for relicensing the UARP and the Chili Bar
Project on September 21, 2007. The Commission also held a public meeting on
November 5, 2007, in Placerville, California, to receive public comment on the draft
EIS. In appendix A, we summarize the written and oral comments received, provide
responses to those comments; and indicate, where appropriate, how we have modified
the text of the final EIS.
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2.0 PROPOSED ACTION AND ALTERNATIVES

21 NO-ACTION ALTERNATIVE

Under the No-action Alternative, the UARP and Chili Bar Project would
continue to operate under the terms and conditions of the existing licenses, and 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.

2.2 UPPER AMERICAN RIVER PROJECT

The UARP was constructed from 1959 to 1985 and placed in service between
1961 and 1985. SMUD owns and operates the Project, consisting of 7 developments
located in the California counties of El Dorado and Sacramento, within the Rubicon
River, Silver Creek, and the SFAR drainages. The Project’s 11 reservoirs are capable of
impounding more than 425,000 acre-feet of water. The eight powerhouses can generate
up to 688 MW of power. The Project also includes 11 transmission lines that have a
combined length of about 180 miles, about 28 miles of power tunnels/penstocks, one
canal that is 1.9 miles long, and about 700 developed public-use campsites.

2.2.1 Existing Facilities

The UARP includes seven developments and the components necessary to use
the available water resources for hydroelectric generation: Loon Lake, Robbs Peak,
Jones Fork, Union Valley, Jaybird, Camino, and Slab Creek/White Rock. Reservoir and
powerhouse characteristics are shown in tables 2-1 and 2-2 (presented at the end of this
subsection).

Loon Lake

The Loon Lake development is the most upstream project facility and consists of:
(1) Rubicon dam—a concrete gravity diversion dam, 36 feet high and 644 feet long,
with an auxiliary dam that is 29 feet high and 553 feet long, which together impound the
Rubicon reservoir; (2) Rubicon-Rockbound tunnel—a horseshoe tunnel that is 13 feet in
diameter and 0.2 mile long that diverts water from the Rubicon reservoir to the Buck
Island reservoir via Rockland Lake (a non-project facility) on Highland Creek; (3) Buck
Island dam—a concrete gravity diversion dam that is 23 feet high and 293 feet long and
a concrete auxiliary dam that is 15 feet high and 244 feet long located on the Little
Rubicon River that impounds the Buck Island reservoir; (4) Buck Island-Loon Lake
tunnel—an unlined modified horseshoe tunnel that is 1.6 miles long and 13 feet in
diameter that diverts water from Buck Island reservoir to Loon Lake reservoir; (5) Loon
Lake dam—a rockfill dam that is 108 feet high and 0.4 mile long with a 250-foot-long
side channel spillway on the right bank, a rockfill auxiliary dam that is 95 feet high and
910 feet long, and an earth dike that together form Loon Lake reservoir; (6) Loon Lake
powerhouse penstock that includes a concrete-lined horseshoe tunnel that is 0.3 mile
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long and 14 feet in diameter, a concrete lined vertical shaft that is 10 feet in diameter,
and a steel lined tunnel that is 8.5 feet in diameter and extends from Loon Lake
reservoir to Loon Lake powerhouse; (7) Loon Lake powerhouse—an underground
powerhouse located more than 1,100 feet below the surface of Loon Lake reservoir;

(8) Loon Lake powerhouse tailrace tunnel—a unlined horseshoe tunnel that is 18 feet in
diameter and extends 3.8 miles from the Loon Lake powerhouse to the Gerle Creek
reservoir; and (9) transmission lines—two 69 kilovolt (kV) overhead transmission lines,
the Loon Lake-Robbs Peak transmission line extending 7.9 miles to the Robbs Peak and
the Loon Lake-Union Valley transmission line extending 12.4 miles to the Union Valley
switchyard. Rubicon dam is located inside a designated wilderness area (Desolation
Wilderness), within the boundary of the Eldorado National Forest. All other facilities in
this development are located outside the wilderness boundary but within the Eldorado
National Forest.

Robbs Peak

The Robbs Peak development consists of: (1) Gerle Creek dam—a concrete
gravity overflow structure that is 58 feet high and 444 feet long on Gerle Creek,
upstream of its confluence with the South Fork of the Rubicon River (SFRR); and that
has two low level outlet gates, incorporating the intake of Gerle Creek canal in its left
abutment, creating Gerle Creek reservoir; (2) Gerle Creek canal—an above-ground
canal, partially lined with gunite, that is 22 feet wide and 19 feet deep, extending
1.9 miles from Gerle Creek reservoir to Robbs Peak reservoir; (3) Robbs Peak dam—a
concrete gravity overflow structure that is 44 feet high and 320 feet long, with 12 steel
bulkhead gates, all 6.2 feet high, on the spillway crest, located on the SFRR upstream of
its confluence with Gerle Creek, that forms Robbs Peak reservoir; (4) Robbs Peak
tunnel—an unlined horseshoe that is 3.2 miles long and 13 feet in diameter and a
diversion tunnel that is 10 feet in diameter from Robbs Peak reservoir to Robbs Peak
penstock; (5) Robbs Peak penstock—a steel penstock that is from 9.75 to 8.5 feet in
diameter extending 0.4 mile from Robbs Peak tunnel to Robbs Peak powerhouse;

(6) Robbs Peak powerhouse—Ilocated on the northeast shore of Union Valley reservoir;
and (7) Robbs Peak-Union Valley transmission line—an overhead 69-kV line that
extends 6.8 miles to connect the Robbs Peak switchyard to the Union Valley
switchyard. This development is located on both private and public land within the
boundary of the Eldorado National Forest.

Jones Fork

The Jones Fork development consists of: (1) Ice House dam—a rockfill dam
located on the South Fork of Silver Creek (SFSC) that is 150 feet high and 0.3 mile long
incorporating a concrete ogee spillway with radial gates, and two auxiliary earthfill
dikes impounding the Ice House reservoir; (2) Jones Fork tunnel—a horseshoe concrete
and steel-lined tunnel that is 8 feet in diameter and extends 0.3 mile from Ice House
reservoir to the Jones Fork penstock; (3) Jones Fork penstock—a steel and concrete
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penstock that is 6 feet in diameter and extends 1.6 miles from Jones Fork tunnel to the
Jones Fork powerhouse; (4) Jones Fork powerhouse on the southeast shore of Union
Valley reservoir; and (5) Jones Fork-Union Valley transmission line—a 69-kV overhead
transmission line that extends 4.0 miles from the Jones Fork switchyard to the Union
Valley switchyard. The Jones Fork powerhouse is located on public land within the
boundary of the Eldorado National Forest. The Jones Fork tunnel and the Jones Fork
penstock are on both private and public land within the Eldorado National Forest.

Union Valley

The Union Valley development consists of: (1) Union Valley dam—an earthfill
dam located on Silver Creek that is 453 high and 0.3 mile long, incorporating a concrete
ogee spillway with radial gates, creating Union Valley reservoir; (2) Union Valley
tunnel—a concrete-lined tunnel that is 11 feet in diameter with a steel penstock
approximately 10 feet in diameter in part of the tunnel and extending 268 feet to
connect the Union Valley reservoir with Union Valley powerhouse; (3) Union Valley
penstock—a steel penstock that is 10 feet in diameter and extends 0.3 mile to convey
water from the outlet of the Union Valley tunnel to the Union Valley powerhouse;

(4) Union Valley powerhouse, located at the base of Union Valley dam; and

(5) transmission lines—two 230-kV overhead transmission lines, one extending

11.8 miles to the Camino switchyard via the Union Valley-Camino transmission line
and the other extending 5.9 miles to the Jaybird switchyard via the Union Valley-
Jaybird transmission line. This development is located on both public and private land
within the boundary of the Eldorado National Forest.

Jaybird

The Jaybird development consists of: (1) Junction dam—a double curvature,
concrete overflow arch dam located on Silver Creek that is 525 feet long and 168 feet
high, creating Junction reservoir; (2) Jaybird tunnel—a modified horseshoe tunnel that
is 11 to 14 feet in diameter and extends 4.4 miles connecting Junction reservoir and the
Jaybird penstock; (3) Jaybird penstock—a steel penstock 6 to 10 feet in diameter that is
0.5 mile long with a surge tank, connecting Jaybird tunnel and Jaybird powerhouse;

(4) Jaybird powerhouse; and (5) Jaybird-White Rock transmission line—a 230-kV
overhead transmission line that extends 15.9 miles to connect the Jaybird and White
Rock switchyards. This development is located on both private and public land within
the boundary of the Eldorado National Forest.

Camino

The Camino development consists of: (1) Camino dam—a concrete double
curvature arch dam on Silver Creek that is 133 feet high and 470 feet long that has three
integral bulkhead gates, creating the Camino reservoir; (2) Camino tunnel—a power
tunnel with a diameter ranging from 13 feet to 14 feet, including a surge tank, that
extends 5 miles to connect the Camino reservoir with the Camino penstock; (3) Brush
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Creek dam—a double curvature arch dam located on Brush Creek that is 213 feet high
and 780 feet long, creating Brush Creek reservoir; (4) Brush Creek tunnel-—a modified
horseshoe tunnel, about 14 feet in diameter extending 0.8 mile from Brush Creek
reservoir to the lower end of Camino tunnel; (5) Camino penstock—an above-ground
steel penstock that is 5 to 12 feet in diameter extending 0.3 mile to connect the Camino
tunnel and Camino powerhouse; (7) Camino powerhouse, located on the SFAR; and
(8) transmission lines—two 230-kV overhead transmission lines originating at the
Camino switchyard, the Camino-Lake transmission line extends 31.7 miles and
connects to SMUD’s Lake substation and the Camino-White Rock transmission line
extends 10.0 miles and connects to the White Rock switchyard. All the facilities in this
development are located on public land within the Eldorado National Forest.

Slab Creek/White Rock

The Slab Creek/White Rock development consists of: (1) Slab Creek dam—a
double curvature variable radius concrete arch dam that stretches across the SFAR that
is 250 feet high and 817 feet long, with a central uncontrolled overflow spillway,
creating the Slab Creek reservoir; (2) Slab Creek penstock—a steel penstock that is
24 inches in diameter that extend 40 feet and passes through the dam to connect Slab
Creek reservoir with Slab Creek powerhouse; (3) Slab Creek powerhouse—located at
the base of Slab Creek dam that uses minimum stream flow releases; (4) White Rock
tunnel—a modified horseshoe tunnel that is 20 to 24 feet in diameter, with a surge shatft,
that extends 4.9 miles to connect Slab Creek reservoir with White Rock penstock;

(5) White Rock penstock—an above-ground steel penstock that is 9 to 15 feet in
diameter and extends 0.3 mile to connect White Rock tunnel to White Rock
powerhouse; (6) White Rock powerhouse; and (7) transmission lines—two 230-kV
overhead transmission lines and one 12-kV distribution line both 21.8 miles long. The
two transmission lines connect the White Rock switchyard to SMUD’s Folsom
Junction. The 600-foot-long 12-kV Slab Creek tap line is 600 feet long and connects
the Slab Creek powerhouse to the junction with PG&E's 12-kV distribution line. The
Slab Creek/White Rock development is the most downstream Project facility (excluding
transmission lines) and discharges into the Chili Bar reservoir, which is part of PG&E’s
Chili Bar Project. Slab Creek reservoir is located on public and private (including
SMUD) land within the Eldorado National Forest. The remainder of the development is
located on private land adjacent to and beyond the western boundary of the Eldorado
National Forest.

Table 2-1 summarizes key characteristics of each reservoir associated with the
Project, and table 2-2 shows the characteristics of each powerhouse. For ease of
reference and consistency, we use the terminology presented in these two tables
throughout the EIS to discuss various locations relative to the Projects.
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Characteristics of Project reservoirs. (Source: SMUD, 2005)

Maximum Pool

Normal Maximum

Surface Area at

Reservoir Name Elevation Reservoir Capacity =~ Maximum Pool
(Development Name if Different) (feet msl) (acre-feet) (acres)
Rubicon (Loon Lake) 6,545 1,450 108
Buck Island (Loon Lake) 6,436 1,070 78
Loon Lake 6,410 76,200 1,450
Gerle Creek (Robbs Peak) 5,231 1,260 60
Robbs Peak 5,231 30 2
Ice House (Jones Fork) 5,450 45,960 678
Union Valley 4,870 277,290 2,860
Junction (Jaybird) 4,450 3,250 64
Camino 2,915 825 20
Brush Creek (Camino) 2,915 1,530 20
Slab Creek 1,850 16,600 280

Note: msl — mean sea level

Table 2-2.  Characteristics of Project powerhouses. (Source: SMUD, 2005)
Powerhouse Capacity Number of

Reservoir Name (MW) Units Type of Units
Loon Lake 82 1 Vertical Pelton
Robbs Peak 29 1 Vertical Francis
Jones Fork 11.5 1 Vertical Francis
Union Valley 46.7 1 Vertical Francis
Jaybird 144 2 Vertical Pelton
Camino 150 2 Vertical Francis
Slab Creek 0.4 1 Vertical Francis
White Rock 224 2 Vertical Francis
Total 687.6 11

2-5



20080314- 4000 FERC PDF (Unofficial) 03/14/2008

2.2.2 Current Operations

One of the primary aspects of operational flexibility of the UARP lies in the
ability of the Project to store water seasonally. The combined 400,000 acre-feet gross
capacity of the three storage reservoirs (Loon Lake, Ice House, and Union Valley)
allows SMUD to manage the water, within physical, safety, and regulatory constraints,
to generate electricity when power is most valued throughout the year. The Project is
operated generally to provide electricity during peak load situations. It is also operated
to ensure reliability of the electric transmission system within SMUD’s control area.

From a water management perspective, operation of the Project follows an
annual cycle of reservoir filling and release that coincides with the natural patterns of
rain and snowmelt runoff characteristic of the Sierra Nevada. While the Project
includes 11 reservoirs, each is used in a different way to manage the water for power
production. Loon Lake, Ice House, and Union Valley reservoirs, accounting for 94
percent of total UARP gross storage capacity, operate primarily as long-term storage
reservoirs, capturing as much of the winter/spring rain and snowmelt runoff as
practicable, consistent with various regulatory constraints.

The two uppermost reservoirs (Rubicon and Buck Island) provide limited storage
and are operated primarily run-of-river to capture and divert water from the Rubicon
River and the Highland Creek drainages. No power is generated at the uppermost
reservoir.

Typically, from about mid-summer to winter, the elevations of the three primary
storage reservoirs are gradually lowered to generate electricity and provide adequate
storage space to capture winter/spring runoff and minimize the frequency and amount of
spillage. During this period, the Project is operated in a peaking mode, essentially
following the daily demand cycle. Water is released from one or more of the storage
reservoirs and is passed through the reservoirs as it makes its way through the series of
downstream powerhouses (see figures 2-1 and 2-2). In winter, as rainstorms and
snowmelt begin to increase streamflow in the basin, the process is reversed, with more
water stored than released through the powerhouses. Thus, from winter to early
summer, the water elevations of the storage reservoirs gradually increase.

Five Project reservoirs (Gerle Creek, Robbs Peak, Junction, Camino, and Slab
Creek) operate primarily as re-regulating forebays and/or afterbays to the various
powerhouses. The remaining reservoir (Brush Creek) is operated typically to provide
either spinning reserves or maximum peaking power for system reliability purposes.
SMUD’s water rights do not allow the storage of water in these six reservoirs. Thus,
retention time in these reservoirs is short, and water levels are likely to fluctuate daily as
they provide the re-regulating functions for which they were designed.
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Six powerhouses (Loon Lake, Jones Fork, Union Valley, Jaybird, Camino, and
White Rock) account for 95 percent of the total UARP 688-MW maximum capability.
These powerhouses can generally be operated flexibly, with limited constraints on flows
and sufficient storage to meet daily peaking cycles. Of the two remaining powerhouses,
Robbs Peak powerhouse is operated run-of-river due to the lack of storage capacity in
the Robbs Peak development. Robbs Peak powerhouse does, however, contribute to
peaking power capability because Robbs Peak’s primary inflow during most of the year
is the Loon Lake powerhouse discharge. The Slab Creek powerhouse is typically
operated to meet baseloads and uses the continuous minimum flow from the Camino
tunnel and the SFAR for power generation and releases into the SFAR.

2.2.3 Existing Project Boundary

The current Project boundary encompasses all Project facilities including linear
corridors ranging from 50 to 100 feet for transmission lines and tunnels at each
development and generally does not include the stream reaches downstream of the
dams. The current Project boundary follows a contour line generally 3 feet above the
maximum normal water surface elevation at each developed reservoir except at the
location of Project facilities and at most, but not all, Project recreational facilities on
National Forest System lands. The recreational facilities located within the Project
boundary at the Loon Lake, Gerle Creek, Union Valley, and Ice House reservoirs are
shown on figures 3-33, 3-34, and 3-35 in section 3.3.6, Recreational Resources.

Five campgrounds, including Gerle Creek, Pleasant, Loon Lake Equestrian,
Jones Fork, and Big Silver, are only partially within the existing Project boundary.
Several Project access roads also are not entirely within the existing boundary,
including access roads at Wolf Creek, Northern Ice House, and Jones Fork.

2.2.4 Project Safety

The UARP has been operating for 28 years under the existing license, during
which time Commission staff have 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 a consultant's safety report has been filed for
Commission review. As part of the relicensing process, the Commission staff evaluate
the adequacy of the proposed Project facilities under a new license. Since SMUD
proposes to build the lowa Hill development, Commission staff would inspect the
development, if licensed, both during and after construction. Special articles relating to
safety issues would be included in any license issued, as appropriate. Commission staff
would continue to inspect the Project during the new license term to ensure continued
adherence to Commission-approved plans and specifications; special license articles
relating to construction, operation, and maintenance; and accepted engineering practices
and procedures.
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2.3 CHILI BAR PROJECT

2.3.1 Existing Project Facilities

The Chili Bar Project is located immediately downstream of SMUD’s UARP.
The Chili Bar Project facilities consist of a concrete gravity dam that is 126 feet high
and 380 feet long with a dam spillway that is 170 feet long with a crest elevation of
997.5 feet (National Geodetic Vertical Datum [NGVD]) located 31 feet below the crest
of the dam; (2) a reservoir with a surface area of 110 acres and a useable storage
capacity of 1,339 acre-feet at elevation 997.5 feet NGVD; and (3) a powerhouse that is
80 feet square containing a single turbine unit with a normal maximum gross head of
60 feet, a maximum hydraulic capacity of 1,979 cubic feet per second (cfs), and an
installed capacity of 7 MW. There is no project transmission line because the 21-kV
switchyard connects directly to the local distribution grid.

2.3.2 Current Operations

Because the Chili Bar Project has limited reservoir storage, PG&E can only
manage the flow releases from SMUD’s upstream White Rock powerhouse on a daily
basis. Typically, Chili Bar stores the releases from White Rock during off-peak hours
and generates electricity during peak load hours. Therefore, flows downstream of the
Chili Bar Project often fluctuate daily. Given that White Rock powerhouse has a flow
capacity almost twice as high as Chili Bar, the Chili Bar Project often spills flow in
excess of its generating capacity at Chili Bar dam. The Chili Bar powerhouse has semi-
automatic operation and is operated from PG&E's Wise Switching Center about
35 miles away in Auburn, California.

2.3.3 Existing Project Boundary

The existing Project boundary includes all the land PG&E owns ranging from
about 50 to 250 feet from either side of the river and starting about 320 feet downstream
of the Project dam to about 3.2 miles upstream of the Project dam. There are no formal
recreational facilities within the Chili Bar Project boundary; however, at Chili Bar dam,
PG&E manages an informal boat launch that PG&E uses infrequently and exclusively
for inspection and maintenance purposes. The boat launch is inaccessible to the public.
The Project boundary does not include the reach downstream of Chili Bar dam.

2.3.4 Project Safety

The Chili Bar Project was placed in operation in 1965 and has been operating for
42 years under the existing license. Inspection activity is the same as described for the
UARP in section 2.2.4.
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24 SMUD'S PROPOSAL

2.4.1 Proposed Project Facilities—lowa Hill Development

As part of the relicensing process, SMUD proposes to increase electrical capacity
of the UARP by constructing the lowa Hill development, which would operate as a
pumped-storage facility (figures 2-3 and 2-4).

The Iowa Hill development, as proposed, would be an off-stream pumped-
storage project that makes use of the existing UARP Slab Creek reservoir as a lower
reservoir and a new upper reservoir atop lowa Hill (figure 1-1). The difference in
elevation between the two reservoirs would be about 1,200 feet, providing the capability
of the development to generate a nominal 400 MW of electricity. Under the proposed
layout, the reservoirs would connect through an underground powerhouse and tunnel
system.

While SMUD considered alternative reservoir sizes and locations, the upper
reservoir as proposed would cover a surface area of about 100 acres atop Iowa Hill and
would hold about 6,400 acre-feet. The upper reservoir would be created by the
construction of a berm atop lowa Hill. SMUD proposes to construct the berm for the
upper reservoir from crushed rock from the tunneling operation, earth from the upper
reservoir basin, a high-density polyethylene liner to prevent leakage, and appropriate
revetment/rock where needed to minimize bank erosion. During construction of the
upper reservoir, SMUD proposes to balance the excavation and fill requirements of the
total development, eliminating any need for permanent spoil disposal areas at the upper
reservoir. Before construction is completed, all temporary spoil would be eliminated by
incorporation into the upper reservoir dikes, and the area would be landscaped.

The proposed underground powerhouse would house three equally sized,
variable-speed pump/turbine units with a rated capacity of 400 MW. Variable speed
units possess a number of advantages over conventional synchronous speed units,
including: (1) lower system disturbance from pumping starts, (2) the ability to operate
at part load during pumping mode, (3) use for regulation while in pumping mode, and
(4) flexibility to lower overall system costs.

SMUD proposes to construct a multi-port (i.e., octagonal) intake at
approximately 1,770 feet, 80 feet below the Slab Creek reservoir maximum water level
elevation of 1,850 feet. The intake would be 15 feet high. To construct the octagonal
intake, a steel cofferdam would be floated in and sunk in place.
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In its license application, SMUD proposes that the primary access to the upper
reservoir site off of U.S. Highway 50 would be provided by Carson Road to Cable Road
to Iowa Hill Road. SMUD would improve the serviceability of 4 miles of the existing
Cable Road from the end of the paved portion of Cable Road to the upper reservoir site
by either providing an unimproved gravel road or paving the 4 miles of existing
roadway. The existing road would not be widened. About 1,200 feet of Carson Road
would be included in the proposed Project boundary for the Iowa Hill development.
Wide places in the existing road would be improved along with the rest of the road and
would function as passing turnouts. Once constructed, the upper reservoir would be
fenced, locked, and unavailable for public recreation.

In its license application, SMUD proposes that the primary access to the lower
reservoir site off U.S. Highway 50 would be provided by Carson Road to Larsen Drive
to the Slab Creek reservoir access road. The location of the Project facilities to be
constructed at the lower reservoir is at the end of the existing 2-mile-long Slab Creek
reservoir access road. SMUD constructed the first 1.1 miles of the existing road,
starting from North Canyon Road going to a point near the dam, as a gravel road to
provide access for dam construction and for operation and maintenance access to the
existing Slab Creek reservoir. The remaining 0.9 mile of the existing access road,
starting from near the dam and heading east, was originally constructed as a 10-foot-
wide road and currently provides access to the existing, semi-developed boat launch
site. This segment of road, which would be included in the Project boundary, would be
widened by 2 feet and paved. During construction, the excavated rock and soil from the
powerhouse, tunnel, and shaft would be transported to the upper reservoir site to be used
for berm construction of the upper reservoir. SMUD proposes to use a vertical material
handling system consisting of either a conveyor or bucket-and-cable system located in
the cable shaft to transport the excavated material from the main access tunnel for the
powerhouse to the upper reservoir site.

In response to comments on the draft EIS, SMUD studied several alternative
routes to both the upper and lower reservoir sites. These routes, as well as the proposed
routes, are evaluated in this final EIS in sections 3.3.7, Land Use, and 3.3.10,
Socioeconomic Resources.

The electrical power output would be carried by the existing three 230-kV
transmission lines that move power from the UARP to SMUD’s load center. The only
new transmission line would be a generation tie-line about 2 miles long that would tie
the lowa Hill development into the UARP system by looping the Camino/White Rock
circuit through the development switchyard to an interconnection point on the Camino-
White Rock transmission line. This same tie-line would also be used for the
development when it is operated in the pumping mode. The tie-line would start at the
proposed switchyard, to be located adjacent to the upper reservoir berm (northwest of
the reservoir). From there, the tie-line would lie in a generally easterly direction just
north of the reservoir toward the existing UARP transmission corridor, which passes by
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the development to the south and southeast. The connection point along the
transmission corridor is just southwest of the Cable Road crossing.

2.4.2 Proposed Operations

Slab Creek reservoir, the lower reservoir of the lowa Hill development, is
currently operated as a re-regulating afterbay/forebay. The reservoir serves as an
afterbay to the Camino powerhouse and a forebay for the White Rock powerhouse. The
reservoir currently receives water from Camino powerhouse and inflow from the SFAR.
Because of this re-regulating mode of operation, water levels in the reservoir may
fluctuate daily with changing volumes of inflow and powerhouse flow. Typical weekly
fluctuation is no more than 30 feet, ranging between the operation pool levels of
1,820 feet and 1,850 feet.

In the pumping mode for a 400-MW powerhouse, the estimated discharge
capacity of the tunnels (i.e., the rate of withdrawal from Slab Creek reservoir) would
range between 3,600 and 4,200 cfs and in the generating mode the discharge capacity of
the tunnel (i.e., the rate of release to Slab Creek reservoir) would range between 4,800
and 5,200 cfs. The “rated” condition is based on the need to be capable of delivering
400 MW in the generating mode under adverse conditions (i.e., when the upper
reservoir is nearly empty and the lower reservoir is near its normal maximum elevation
of 1,850 feet).

Early evaluations of the lowa Hill development indicated small changes to the
current levels of fluctuation of Slab Creek reservoir. For example, if the Slab Creek
reservoir is at elevation 1,830 feet, a release of 5,200 cfs would increase the reservoir
elevation by about 2 feet per hour. Thus, with minimal change in the pattern of
reservoir elevation, there should be no increased incidence of spill at the dam, no effect
on the ability to release minimum flows into the Slab Creek dam bypassed reach, and no
change in the volume of water released through the White Rock powerhouse.

2.4.3 Proposed Environmental Measures under the Settlement Agreement

SMUD proposes a comprehensive set of measures covering the full range of
resources in the Upper American River Basin. Table 2-3 summarizes those proposed
measures under the Settlement Agreement.18

8The precise wording of the measure summaries in this table differs from the
specific language of the Settlement Agreement. Individual measures (Proposed Articles
in the Settlement Agreement) include programmatic elements for scheduling and
developing plans, monitoring, evaluation, and reporting that are not listed in this table.
Characterizations of these measures are primarily the result of our attempt to provide a
concise summary of the measures for this draft EIS and are not intended to modify any
of the terms of the Settlement Agreement.
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Table 2-3.  Proposed environmental measures for the UARP under the Settlement
Agreement. (Source: SMUD and PG&E, 2007)
Article Measure Elements

Measures Specific to the Upper American River Project

1-1

1-2

Minimum Streamflows

Pulse Flows

Maintain minimum streamflows in Rubicon River below
Rubicon dam, Little Rubicon River below the Buck Island dam,
Gerle Creek below Loon Lake dam, Gerle Creek below Gerle
dam, SFSC below Ice House dam, Silver Creek below Junction
dam, Silver Creek below Camino dam, Brush Creek below
Brush Creek dam, SFAR below Slab Creek dam, and SFAR
within 3 days of determining base water year types and
operations consistent with California Department of Water
Resources (DWR) Bulletin 120 forecast each February through
May until 2 days after issuance of a subsequent monthly
forecast.

Specific minimum flow schedules for each river reach, the
specific factors to be applied to each river reach, and the
compliance points for measuring minimum streamflows are

provided in section 3.3.3.2, Aquatic Resou roes.

Provide annual pulse flow events beginning as early as
reasonably practicable within 3 months after license issuance,
but not prior to the implementation of the new minimum
streamflows, in Rubicon River below Rubicon River dam, Gerle
Creek below Loon Lake dam, and SFSC below Ice House dam.

Specified pulse flows do not need to be implemented in water
years where natural spill provides flows of equivalent magnitude
and duration during spring snowmelt runoff or a natural storm
event that occurs in the months of January through May in each
of the specified watersheds.

Rubicon River Below Rubicon Dam

Provide a pulse flow of 600 cfs for 3 days that coincides with
winter storm events or spring snowmelt runoff in the Rubicon
River watershed during below normal (BN), above normal (AN),
and Wet water years if a natural spill of 3,600 acre-feet or more
within 3 consecutive days does not occur. Implement the
specified pulse flow using the existing flashboards at the
Rubicon tunnel headworks and either meet annually or develop a
tunnel gate operation plan for future pulse flows.

YDefinitions of critical dry (CD), dry, below normal (BN), above normal (AN),

and wet water year types are also provided in section 3.3.3.2, Aquatic Resources.
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Article Measure Elements

Gerle Creek Below Loon Lake Dam

Schedule pulse flows to coincide with spring snowmelt runoff as
specified based on month and water year type as follows:

BN AN Wet

Day 1 125 200 600

Day 2 125 200 600

Day 3 180 250 740*

Day4 |125 [200 | 600

Day 5 125 200 600

*or maximum capacity of outlet works,
whichever is less.

Complete a sensitive site investigation that includes additional
permanent cross-sections that characterize the upper and middle
Rosgen” Level 3 analysis reaches and mapping of unstable
banks and downed logs that are obstructing streamflow, and test
pulse flows at levels up to 740 cfs or the maximum capacity of
the outlet works, to determine the appropriate pulse flows to
meet desired channel conditions.

®This is a classification system developed by Dave Rosgen and described in
Applied River Morphology (Rosgen, 1996).
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Article

Measure

Elements

1-3

1-4

1-5

Ramping Rates

Coordinated
Operations

Monitoring Program

SFSC Below Ice House Dam

Schedule pulse flows to coincide with spring snowmelt runoff as
specified based on month and water year type, below.

BN AN Wet

Day 1 450 550 600

Day 2 450 550 600

*

Day 3 550 650 780

Day4 | 450 | 550 | 600

Day 5 450 550 600

*or maximum capacity of outlet works,
whichever is less.

Pulse flows may be timed to coincide with winter storm events
between December 15 and April 10. Base pulse flows
implemented during this period on the prior water year type, and
regardless of water year type revisions after the event.

Use a ramping rate of 1 foot per hour for pulse flow releases in
Gerle Creek below Loon Lake dam and SFSC below Ice House
dam; minimum streamflow releases in Silver Creek below
Junction dam, Silver Creek below Camino dam, and SFAR
below Slab Creek dam; and recreational streamflow releases in
SFSC below Ice House dam and SFAR below Slab Creek dam.

Develop and implement a plan to coordinate operations with the
licensee of the Chili Bar Project to comply with the minimum
streamflows, pulse flows, ramping rates, and recreational
streamflows for both Projects.

Consult and coordinate with the licensee of the Chili Bar Project
in the implementation of Proposed Articles 2-1 (minimum
streamflows), 2-2 (ramping rates), 2-4 (monitoring program), 2-
5 (adaptive management program), 2-6 (sediment management
plan), 2-14 (public information services), and 2-15 (recreational
streamflows).

General Monitoring Program Requirements

Monitoring plans for items (11) recreation survey, (14) heritage
resources, (15) review of recreational developments, and (16)
reservoir level evaluation are described in Proposed Articles 1-
16, Recreation Survey, 1-29, Heritage Resource Discover, 1-18,
Review of Recreation Developments, and 1-26, Fish Stocking).
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Measure

Elements

1. Fish Population

2. Aquatic Benthic
Macroinvertebrate
Monitoring

3. Amphibian and
Reptile Monitoring

4. Foothill Yellow-
legged Frog Flow
Fluctuation Monitoring

5. Riparian Vegetation
Monitoring

6. Algal Species
Identification and
Monitoring

7. Geomorphology,
Sensitive Site
Investigation and
Mitigation

Develop a plan to (a) monitor rainbow trout fish populations by
electrofishing and/or snorkeling during late summer/fall in 10
river reaches; (b) monitor hardhead by snorkel surveys in SFAR
below Slab Creek dam reach, only, from immediately
downstream of Mosquito Road Bridge to, and including site
SCD-F2; and (c¢) monitor brown trout in the Gerle Creek below
Loon Lake dam reach.

Develop a plan to conduct aquatic benthic macroinvertebrate
monitoring at: Rubicon river below Rubicon dam, Gerle Creek
below Loon Lake dam, Gerle Creek below Gerle dam, SFFR
below Robbs Peak dam, SFSC below Ice House dam, Silver
Creek below Junction dam, Silver Creek below Camino dam,
and SFAR below Slab Creek dam.

Develop a plan to (a) monitor the foothill yellow-legged frog in
Silver Creek below Junction dam, Silver Creek below Camino
dam, SFAR below Slab Creek dam, and Rock Creek (tributary
upstream of White Rock powerhouse), and (b) monitor the
mountain yellow-legged frog in Rubicon reservoir, Rockland
lake, and Buck Island reservoir.

Develop a plan to conduct visual surveys for the foothill yellow-
legged frog in Silver Creek below Camino dam in June through
September when streamflows are 100 cfs or less and flows
fluctuate more than 40 cfs or more over 1 week's time.

Develop a plan to conduct aerial photo flights and Greenline
method at the 15 intensive field study sites, and collect data to
document species composition, percent cover, and length and
width of riparian community.

Develop a plan to collect, identify, and archive samples of the
species of algae in Silver Creek below Junction dam and
additional baseline samples in SFRR below Robbs Peak dam,
Silver Creek below Camino dam, and SFAR below Slab Creek
dam, and add additional sites or reaches if it is determined that
the algal species have negative effects on the aquatic ecosystem.

Complete a detailed field investigation of Gerle Creek fluvial,
geomorphic properties below Loon Lake dam at LL-DGI and
LL-G2 in years 1 and 2 and develop a Gerle Creek
Geomorphology Mitigation Plan that includes channel
stabilization recommendations.
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8. Geomorphology,
Continuing Evaluation

9. Water Temperature

10. Water Quality

Develop a geomorphology continuing evaluation of
representative channel areas monitoring plan providing for
establishing permanent transects and monitoring channel cross-
sections, longitudinal profiles, substrate composition, and other
geomorphic properties (Rosgen Level 3) in representative areas,
including in the Rubicon River below Rubicon dam, Gerle Creek
below Loon Lake dam, SFRR below Robbs Peak dam, SFSC
below Ice House dam, Silver Creek below Camino dam, and
SFAR below Slab Creek dam.

Develop a water temperature monitoring plan to install and
maintain continuous recording devices as soon as weather and
flow conditions allow at 17 locations immediately above and
below Project dams and at the confluence with tributaries and
monitor stream temperatures from March 15 to September 30 in
all years or until it can demonstrated that operation of the Project
reasonably protects the "cold freshwater" beneficial use as

determined by the Agencies.21

Develop a water quality monitoring plan addressing the water
quality monitoring elements listed below, field sampling
locations, sampling frequency, handling methods, quality
assurance/quality control methods, and define the laboratory
analyses and associated method detection limits for all
constituents and parameters to be monitored in the monitoring
program.

1 The Agencies include CDFG, the Forest Service, FWS, and the Water Board.
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Elements

12. Robbs Peak
Powerhouse Entrainment

Water Chemistry Monitoring—Conduct a water chemistry
sampling program using U.S. Environmental Protection Agency
(EPA) standard methods for parameters designed to demonstrate
seasonal conditions at all reservoir and stream locations
described in the UARP relicensing Water Quality Study Plan
(Plenary approval, January 8, 2003).

Sample in situ physical parameters (pH, water temperature,
dissolved oxygen [DO], specific conductance, and turbidity) at
representative locations on diverted stream reaches downstream
of all Project reservoirs and at 1-meter intervals in Loon Lake,
Gerle reservoir, Ice House reservoir, Union Valley reservoir,
Junction reservoir, Camino reservoir, and Slab Creek reservoir.
Collect general chemistry samples of minerals, nutrients, metals
(total and dissolved fractions), measured hardness, and
petroleum products from all Project reservoirs and in stream
locations, dam release points from reservoirs, and representative
sites along all diverted stream reaches greater than 1 mile in
length. Collect samples of minerals, nutrients, and metals at the
surface and near the bottom at multiple, representative locations
within each reservoir. Collect secchi disc measurements of
water clarity from Loon Lake, Ice House reservoir, Union
Valley reservoir, and Slab Creek reservoir seasonally in summer
and fall once every 5 years after license issuance. The locations
and frequency of monitoring are provided in table 3-28.

Bacterial Monitoring—Conduct bacterial monitoring consistent
with Central Valley Regional Water Quality Control Board’s
(Central Valley Water Board) water quality control plan (Basin
Plan) objectives for protection of the REC-1 beneficial uses
annually, at a minimum of 15 shoreline recreational locations
within the Project boundary that have swimming and other water
contact recreational activities in the area and sources for
potential introduction of pathogens to the water column in the
immediate vicinity for the first 5 years after license issuance
(Central Valley Water Board, 2004).

Metals Bioaccumulation Monitoring—Collect resident fish
tissue samples from Loon Lake, Gerle, Ice House, Union Valley,
Camino, and Slab Creek reservoirs to analyze for rates of
bioaccumulation and tissue residue levels of mercury, copper,
lead, and silver using target fish species, numbers of individuals,
sampling strategy, and analytical methods that are consistent
with current Surface Water Ambient Monitoring.

Develop a monitoring plan to determine when and at what flows
flow fish migration is occurring, and if fish are being entrained.
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1-6

1-7

1-8

1-9

13. Terrestrial Wildlife
Monitoring

Adaptive Management
Program

Gerle Creek Channel
Stabilization

Gerle Creek Fish
Passage

Large Woody Debris

Develop a bear management monitoring plan and a bald eagle
monitoring plan.

General Adaptive Management Program Requirements—
Implement an Ecological Resources Adaptive Management
Program as early as reasonably practicable within 3 months
after license issuance generally consisting of implementing a
monitoring program (Proposed Article 1-5, Monitoring
Program), and specific adaptive management measures.

Conduct monitoring to determine if the applicable ecological
resource objectives are achievable and being met. Implement
adaptive management if the monitoring program and other
scientific information indicate that it is likely the applicable
ecological resource objectives identified in the Rationale Report
(CDFQG, 2007) will not be met without adaptive management
changes. Adaptive measures include (1) cancellation of pulse
and recreational streamflows in SFSC if water temperatures at
SFSC rise above 12 degrees Celsius (°C) mean daily temperature
for a 7-day running average, (2) cancellation of recreational
streamflows in SFAR due to water temperatures, (3) control of
untimely spill events below Slab Creek and Camino dams,

(4) cancellation of October recreational streamflows below Slab
Creek dam if amphibian monitoring show unacceptable impacts;
(5) measures to address fish entrainment in the SFRR if
monitoring indicates fish are being entrained during fish
migration, (6) placement of sediment downstream or dredging
based on geomorphology monitoring, (7) management of algae
growth in Silver Creek below Junction dam if the new
streamflow regime does not reduce algae growth,

(8) performance of additional studies if results of monitoring
metals bioaccumulation suggest that metals are adversely
affecting aquatic species; (9) adjustment of water temperature
indicator for the foothill yellow-legged frog, (10) additional
measures to reduce bear/human interactions if monitoring
indicates that such interactions have not declined, and

(11) investigation of other measures if annual review of
coordinated operations shows they are not effective.

Develop and implement a stabilization plan for the Gerle Creek
channel below Loon Lake dam.

Maintain the reservoir level at Gerle Creek that provides fish
passage into Gerle Creek from August through October 31.

Ensure that mobile, instream large woody debris greater than
20 centimeters wide and 12 meters long continues to move
downstream beyond Robbs, Junction, Camino, and Slab Creek
dams.
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1-10

1-11

1-12

Streamflow and
Reservoir Elevation
Gaging

Canal and Penstock
Emergency and
Maintenance Release
Points

Wildlife and Plant
Protection Measures

Develop and file a Streamflow and Reservoir Elevation Gaging
Plan that meets U.S. Geological Survey (USGS) standards and
includes a minimum of 10 streamflow gage locations, 9 reservoir
elevation compliance gaging locations, and provides for simple
staff gages at the Slab Creek and Ice House recreational boating
put-ins and the installation of telemetry equipment if such
equipment is economically and technologically feasible, and can
be installed in a manner consistent with the laws, regulations,
and policies applicable to the Congressionally designated
Desolation Wilderness.

Develop and implement a plan to evaluate canal and penstock
emergency and maintenance release points to determine if
improvements can be made to minimize potential adverse water
quality impacts when the release points are used.

(1) Project Canals and Wildlife—Maintain and operate in
working condition all devices and measures for wildlife
protection along Project canals; provide an annual report of deer
or other wildlife found in Project canals; and, should wildlife
mortality exceed three individuals, develop and implement a
wildlife exclusion plan.

(2) Future Need for Biological Evaluation/Assessment—
Before commencing any new construction or maintenance
(including but not limited to proposed recreational
developments) on National Forest System lands that may affect
state or federally listed sensitive plant or wildlife species or its
habitat, ensure that a biological evaluation (including necessary
surveys) is prepared for Forest Service approval, and for any
activity that might affect a species proposed or listed under the
Endangered Species Act (ESA), or its critical habitat, ensure that
a biological evaluation is prepared for the relevant federal
agency (U.S. Fish and Wildlife Service [FWS] or National
Marine Fisheries Service [NMFS]).

(3) Sensitive Plants—Immediately notify agencies if
occurrences of sensitive plants or wildlife species are detected
prior to or during ongoing construction, operation, or
maintenance of the Project. If Forest Service, California
Department of Fish and Game (CDFG), or FWS determines that
the Project-related activities are adversely affecting the sensitive
species, then develop and implement appropriate protection
measures.
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1-13

1-14

1-15

Vegetation and Invasive
Weed Management

Annual Review of
Ecological Conditions

Recreation
Implementation Plan

(4) TES and Special Status Species Review—Annually review
the current list of special status plant and wildlife species
(federal ESA or Eldorado National Forest Watch List) and if
species are added, determine if the species or unsurveyed habitat
for the species might occur on National Forest Systems lands
and if so, develop and implement a study plan to assess the
effects of the Project on the species.

(5) Pine Hill Rare Plant Preserve—Consult with BLM, FWS,
and CDFG prior to undertaking maintenance under transmission
lines within the Pine Hill Rare Plant Preserve.

(6) Avian Protection—Develop and implement an avian
protection plan that addresses retrofitting transmission lines as
described in the Bird-Powerline Associations Technical Report
to meet the Avian Power Line Interaction Committee (APLIC)
design and siting standards

Invasive Weed Management—Develop and file an invasive
weed management plan that provides for inventory and mapping
of new populations and actions and/or strategies to prevent and
control known populations or introductions of new populations.

Vegetation Management—Develop and implement a
vegetation management plan that addresses hazard tree removal
and trimming; transmission line clearing; habitat improvement;
revegetation of disturbed sites; soil protection and erosion
control; revegetation with culturally important plant populations;
and use of clean, weed free, and preferably locally collected
seed.

Annually schedule and facilitate a meeting with the Agencies to
review and discuss the results of implementing license
conditions and other issues related to preserving and protecting
the ecological values affected by the Project and provide, 2
weeks prior to the meeting, an operations and maintenance plan
for the year.

Develop and implement a recreation implementation plan
including a construction schedule for the recreational facilities
specified in Proposed Article 1-19, Specific Recreation
Measures, and other issues including but not limited to signing
and sign placement, dissemination of public information, and a
schedule for the design of facilities to be reconstructed.
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1-16

1-17

1-18

1-19

1-20

Recreation Survey

Forest Service Liaison

Review of Recreation
Developments and
Facilities within the
Project Boundary

Specific Recreation
Measures

Heavy Maintenance

Conduct a recreational survey and prepare a report on
recreational resources every 6 years from the date of license
issuance, including, but not limited to, changes in use and use
patterns, levels of use, user preferences, kinds and sizes of
recreational vehicles, carrying capacity information sufficient to
indicate change in capacity, and recreational user trends in the
Project area.

Provide an individual for liaison with the Forest Service
whenever planning or construction of recreational facilities or
other Project improvements and maintenance activities are
taking place within the Eldorado National Forest.

Schedule a meeting with the Forest Service every 6 years to
review all Project recreational facilities described in Proposed
Articles 1-18, Review of Recreation Developments, and 1-19,
Specific Recreation Measures, and to agree upon the need and
timing for maintenance, rehabilitation, construction, and
reconstruction work. Keep or include Project recreational
facilities within the Project boundary as shown in Attachment 1,
and include the listed 34 recreational facilities constructed or
reconstructed by SMUD in the future within the Project
boundary.

Complete the construction, reconstruction, and restoration to
meet current Forest Service design standards and the
requirements of the Americans with Disabilities Act (ADA)
including all the pre-construction survey, design, permitting,
analysis, and specifications for the initial recreational projects
identified at the time of license issuance, including Buck Island
development; High Country are trails; formal recreational
facilities in Crystal Basin at Loon Lake, Gerle Creek, Union
Valley, and Ice House reservoirs; recreational facilities in the
Canyonlands at Junction, Brush Creek, and Slab Creek
reservoirs; and developing and implementing a plan to install
bear-proof food storage lockers and bear-proof trash receptacles
at all recreational facilities identified as lacking such facilities

The specific sites and elements at each site are described in
detail in table 3-65 in section 3.3.6, Recreational Resources.

Maintain, rehabilitate, and reconstruct, including paying the
costs of design and administration, Project recreational facilities
as determined through the Review of Recreation Developments.
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1-21

1-22

1-23

Recreation, Operation,
Maintenance, and
Administration

Carrying Capacity on
Lands Affected by the
Project

Reservoir Levels

Beginning in the first full year after license issuance, pay the
Forest Service $1,000,000 (year 2007 cost basis and escalated

based on the GDP-IDPZZ) annually for the Forest Service to
provide for operation, maintenance, and administration of those
developed recreational sites adjacent to or in the vicinity of
Project reservoirs and facilities listed in Proposed Article 1-18,
Review of Recreation Developments, and 1-19, Specific
Recreation Measures (either developed as part of the
original/amended license or affected by operations).

Provide data to support the Forest Service determination of
carrying capacity on lands affected by the Project, including, but
not limited to: visitor perceptions of crowding, user perceptions
of “desired conditions,” user preferences for amenities, capacity
conditions at developed facilities within or affected by the
Project, and resource impacts and social experience.

Beginning as early as reasonably practicable within 6 months
after license issuance: (1) meet or exceed the end-of-month
reservoir elevations for Loon Lake, Union Valley, and Ice House
reservoirs; (2) maintain water surface at as high elevations as
possible in Gerle Creek reservoir from May 1 to September 10
and in Slab Creek reservoir from July 1 through September 30,
and limit daytime fluctuations to less than 6 feet (3) maintain
seasonal reservoir levels at Junction and Brush Creek reservoirs
within the range of levels measured between 1975 and 2000;

(4) make every reasonable effort to maintain the water surface in
Rubicon and Buck Island reservoir at as high as possible with
minimum fluctuation between May 1 and September 10;

(5) maintain an overwintering minimum pool elevation of

6,527 feet msl in Rubicon reservoir; (6) follow procedures and
protocols for super dry (SD) water years, interim modification,
conferences on abnormal water years, and reservoir level
monitoring and adjustments; and (7) measure compliance at the
reservoir elevation gages as published by the USGS. The
specific elevations are detailed in section 3.3.2.1, Water
Quantity, Reservoir Levels

22GDP-IDP is the U.S. Gross Domestic Product—Implicit Price Deflator.
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1-24

1-25

1-26

1-27

Recreation Streamflows

Public Information
Services

Fish Stocking

Visual Resource
Protection

Based on the determination of water year type, provide
recreational streamflows (1) in the SFAR below Slab Creek in
BN, AN, and wet water years by spilling water between 850 and
1,500 cfs between 10:00 a.m. and 4:00 p.m. for 6 days in not less
than 3 events from March 1 through May 31 and, if conditions
permit, one of the events will be replaced with a 3-day event on
the Memorial Day weekend in which case the total number of
days would be increased to 7, until the lowa Hill development is
constructed or 15 years and longer if specific triggers are met,
and prepare and implement a recreation management plan to
address the whitewater recreational needs in reach from the Slab
Creek dam to White Rock powerhouse; and (2) in Silver Creek
below Ice House dam from 10:00 a.m. and 1:00 p.m. from

300 cfs to 500 cfs for 1 to 4 weekend days as determined by
water year type, and if construction of the lowa Hill
development has not commenced within 5 years of license
issuance, prepare and implement a whitewater recreation plan to
determine triggers for establishing when the number of days of
recreational streamflows could be increased. The specific
recreation streamflow schedules are described in detail in section
3.3.6.2, Recreational Resources, Whitewater Boating.

Provide (1) real-time streamflow information for 10 reaches via
a toll-free telephone number and website and real-time reservoir
level information for 10 reservoirs including two simple staff
gages for use by the public on two stream reaches proposed for
whitewater boating—SFAR downstream of Ice House reservoir
dam and SFAR downstream of Slab Creek reservoir dam; (2) a
Project recreation brochure/map that describes the recreational
opportunities, facilities, rules, and responsibilities for the Project
area; and (3) an interpretive, education, and public information
plan within 2 years.

Provide up to a total of 50,000 pounds of fish per year but not
less than 25,000 pounds of fish per year to be distributed among
Loon Lake, Union Valley, and Ice House reservoirs as
determined by CDFG.

Meet every 5 years with the Forest Service to review
opportunities to improve how well Project facilities blend in
with the surrounding landscape, during planning and prior to any
new construction or maintenance of facilities that have the
potential to affect visual resources of National Forest System
lands (including but not limited to the recreation-related
construction), prepare and implement a plan for the protection
and rehabilitation of National Forest System visual resources
affected by the Project, and perform 10 specific mitigation
measures to existing facilities to improve visual quality within 2
to 8 years of license issuance.
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1-28

1-29

1-30

1-31

1-32

1-33

Heritage Resources

Heritage Resource
Discovery

Transportation System
Management

Trails System
Management

Facility Management

Vegetation
Management Plan

Develop and implement a Historic Properties Management Plan
(HPMP) that would be incorporated into the programmatic
agreement (PA) by reference.

Immediately cease work and notify the Forest Service and do not
resume work until the Forest Service provides written approval
if, prior to or during ground disturbance or as a result of Project
operations, items of potential cultural, historical, archeological,
or paleontological value are reported or discovered, or a known
deposit of such items is disturbed on National Forest System
lands and adjoining property, and perform recovery, excavation,
and preservation of the site and its artifacts at the licensee's
expense through provisions of an Archaeological Resources
Protection Act permit issued by the Forest Service.

Develop and implement a transportation system management
plan for roads on or affecting National Forest System lands
addressing SMUD's primary responsibility for non-system roads
and for maintenance level 1 and 2 roads and the shared levels of
responsibility for maintenance level 3, 4, and 5 roads.

Develop and implement a trails system management plan for the
trails that are needed for Project operations and are located on or
affect National Forest System lands, including a map developed
based on GIS locations, showing the location of all trails
associated with the Project; the seasons and amount of use of the
trails by SMUD, the conditions of the trails indicating
construction or maintenance needs, and a provision for
identifying maintenance and reconstruction needs for trails
required for Project operations every 5 years.

Develop and implement a facility management plan including
(1) a map showing all Project facilities, including structures on
or affecting National Forest System or BLM lands (and
associated water and septic systems, and other utilities); above-
and below-ground storage tanks; etc.; (2) the type and season of
use of each structure; (3) the condition of each structure and
planned maintenance or removal; and (4) provision for a plan
every 5 years identifying the maintenance, reconstruction, and
removal needs of Project facilities.

Prior to any ground-disturbing activities, provide to Forest
Service, a vegetative management plan that (1) identifies and
prioritizes all inadequately vegetated areas to be revegetated or
rehabilitated along with an implementation schedule, (2) lists the
plants to be used along with planting locations, methods, and
densities, giving an emphasis to native plant species, especially
those of cultural importance and to using seed from certified
weed-free sources and local sources.
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1-34 Fire Management and
Response Plan

1-35 Reservation of
Authority under
Section 18

1-36 BLM Reservation of
Authority under
Section 4(e)

1-37 Implementation
Schedule

Develop and implement a fire prevention and response plan that
is developed in consultation with appropriate state and local fire
agencies and that sets forth in detail SMUD's responsibility for
the prevention, reporting, control, and extinguishing of fires in
the vicinity of the Project resulting from Project operations.

SMUD recognizes the NMFS and U.S. Department of the
Interior (Interior) right to reserve authority to prescribe the
construction, operation, and maintenance of fishways at the
Project, including measures to determine, ensure, or improve the
effectiveness of such fishways.

Under the separate off-license Recreation Payment Agreement
filed as appendix 6 to the Settlement Agreement for information
purposes only, make a one-time payment to BLM of $270,000
and annual payments of $270,000, as annually adjusted based on
the GDP-IDP with 2007 as the base year, on or before October 1
of each year during the term of the license and all annual
renewals thereof.

Develop and implement an implementation plan that includes (1)
a schedule for implementing the articles in any license issued for
the Project; (2) a schedule for filing the plans and related
documents in Proposed Articles 1-1 through 1-50; and (3)
documentation of consultation with the Consultation Group.

Measures Specific to the lowa Hill Development

1-38 Special Use
Authorization

1-40 Aquatic Resources
(hardhead)

Obtain a special-use authorization from the Forest Service for
the occupancy and use of National Forest System lands.

To protect hardhead in the Slab Creek reservoir (1) monitor
hardhead during all four seasons of the year to establish the
locations of all life stages in Slab Creek reservoir (including
edgewater locations) and in the water fluctuation zone upstream
on SFAR above and below the lowa Hill development for

2 years prior to and 2 years after commencement of operations;
(2) monitor edgewater temperatures of Slab Creek reservoir
between May and September to demonstrate that temperatures in
shallow water areas of the Slab Creek reservoir are not affecting
hardhead distribution by pump discharge; (3) maintain at least
12°C during the months of June (after the descending limb of the
hydrograph), July, and August in the SFAR Slab Creek dam
reach below Mosquito Bridge; (4) ensure that flow fluctuations
in the SFAR below Slab Creek dam do not occur as a result of
the lowa Hill development; and (5) monitor hardhead to
determine whether entrainment is occurring as a result of the
Iowa Hill development.
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1-41

1-42

1-43

1-44

1-45

1-46

1-47

Terrestrial Resources

Water Quality and
Water Pollution

Groundwater

Visual Resources

Heritage Resource
Protection

Road Use

Spoils Disposal

Prior to initiating construction of the development, purchase an
equivalent acreage of land (or a conservation easement for an
equivalent acreage of land) to be managed as wildlife habitat
over the term of the license to mitigate the loss of wildlife
habitat associated with the lowa Hill development. The Forest
Service and CDFG would determine the in-kind value of lands
proposed for this purpose.

No later than 90 days before initiating ground-disturbing
activities for construction of the Iowa Hill development, file
with the Commission a storm water pollution prevention plan to
describe the measures SMUD would implement to protect water
quality and manage hazardous substances during construction of
the Iowa Hill development, and obtain all necessary permits.

Develop and implement a plan for managing groundwater
inflows during construction and for groundwater monitoring and
management once construction is completed including
provisions for (1) a completed survey of the Project area that
would be affected by the proposed tunnel; (2) monitoring
springs and creeks for 5 years after the tunneling operation is
completed; (3) a method for quantifying groundwater
encountered during tunneling boring operations; (4) a method
for verifying is not occurring or has been minimized after tunnel
construction; (5) identification of corrective measures if tunnel
boring operations encounter more groundwater than predicted;
and (6) mitigation of any and all identified impacts.

Develop a design for the [owa Hill development that meets the
visual quality objectives (VQOs) of the Eldorado National
Forest Land and Resource Management Plan.

Comply with section 106 requirements of the National Historic
Preservation Act (NHPA) and its implementing regulations,
found at 36 Code of Federal Regulations (CFR) 800, prior to the
licensee undertaking activities on National Forest System lands.

File a road use permit for all National Forest System roads that
would be used for construction activities for the lowa Hill
development.

Obtain permitting approvals, as necessary, for discharge of
spoils to land and avoid depositing spoils on National Forest
System lands without prior review and approval by the Forest
Service.
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1-48 Construction Noise Prior to undertaking construction activities affecting National
Forest System lands, develop and implement a plan to address
construction noise, including measures to address (1) vehicle
idling, (2) advance notification of any material transport and
construction activities with 0.5 mile of the tract; (3) notices for
residents indicating the nature, timing, and duration of all
materials transport and construction occurring with 0.5 mile for
their residences; (4) a noise hot line telephone system for
reporting construction noise disturbances; (5) monitoring to
address compliance with items (1) through (4), and (6) actions to
mitigate violations of the above measures.

1-49 Recreation Access Plan  Develop and implement a recreation access plan that addresses
for Slab Creek recreational access to the reservoir (1) during the time of
Reservoir construction of lowa Hill reservoir and the tunnel connecting to

Slab Creek reservoir, and (2) when Iowa Hill reservoir and
associated powerhouse are operational.

1-50 Future Revisions to the  The Agencies and BLM reserve the right to seek modification of
lowa Hill Development  Proposed Articles 1-38 through 1-49 (related to the lowa Hill
development) if SMUD seeks a revision or amendment to the
description and/or proposed operation of the lowa Hill
development as approved in any license for the Project and such
revision would affect resources under their jurisdiction.

In addition to the proposed measures in the Settlement Agreement, SMUD would
file a final transportation management plan for the lowa Hill development.

2.4.4 Project Boundary

As part of the Proposed Action, SMUD proposes to exclude from the Project
description and Commission Project boundary certain transmission line sections
included in the current license and Commission Project boundary. The excluded
sections are (1) a 9.3-mile-long section of 230-kV line from Folsom Junction to
Orangevale Substation; (2) a 17.8-mile-long section of 230-kV line from Folsom
Junction to Hedge Substation; and (3) a 1.9-mile-long section of 230-kV line from
Folsom Junction to Lake Substation.

SMUD states that these three line sections (lines) would still exist even if the
UARP were retired, since they are needed for system reliability. If the Project were
retired, the lines would require minor reconfiguration to provide power flow between
the three substations as part of SMUD’s interconnected system. Therefore, we
recommend that these three line sections be excluded in any license issued for the
UARP.

2-31



20080314- 4000 FERC PDF (Unofficial) 03/14/2008

The Settlement Agreement includes a provision to include all of the 34
recreational facilities that would be upgraded or otherwise improved within the Project
boundary, if they are not already included.

2.4.5 Alternative Sites Analysis

Before selecting the lowa Hill site for development of a pumped-storage facility,
SMUD conducted an alternative sites analysis that included 158 different sites and
configurations in 12 California watersheds, including 59 locations within the vicinity of
the UARP. SMUD applied four screening factors to every site: (1) minimum capacity
requirements for 12 hours of storage and 400 MW of capacity with SMUD being able to
control water in both the upper and lower reservoir; (2) a location that was within 10
miles of SMUD’s 230-kV transmission lines; (3) no new dam or impoundment on any
unimpaired stream or reach; and (4) a tunnel-to-height ratio that favors a shorter tunnel.

The analysis yielded four potential sites near the Ice House development (Granite
and Peavine configurations), Union Valley development (Big Hill), and lowa Hill. The
Granite and Peavine configurations would require off-stream impoundments upstream
of Ice House reservoir, would not be able to provide year-round capacity, and would
affect recreational use of the popular Ice House reservoir. The configuration that would
place an upper reservoir on Big Hill would require the relocation of a Forest Service
heliport, would not be able to provide year-round capacity, and would disturb recreation
and bald eagle nesting. We assume that any site considered at Deer Knob, on the
opposite side of the Union Valley reservoir, also would not meet the year-round
capacity criterion. The Iowa Hill site was selected because it would require the least
amount of underground construction, it would have the shortest transmission line tie-in,
it would have the lowest tunnel length to height ratio, it would create least disturbance
to recreational use, and because Slab Creek is not drawn down in the winter months, the
site can provide year-round capacity.

After reviewing the criteria and alternative sites considered by SMUD in its
analysis, we find the analysis to be reasonable from both business and operations
perspectives. To economically and efficiently provide SMUD with the flexibility
necessary to meet peak demand periods, the pumped-storage facility needs to be near its
reservoir and distribution system. The Iowa Hill location meets those criteria.

25 PG&E'S PROPOSAL

2.5.1 Proposed Project Facilities

PG&E does not plan any changes to the Chili Bar Project facilities. The Project
would continue to be operated as it has been in the past with modifications only as
needed to complete maintenance activities.
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2.5.2 Proposed Operations

PG&E does not plan any changes to the operation of the Chili Bar Project. The
Project would continue to be operated as it has been in the past, with modifications only
as needed to implement any resource management measures that are adopted as
conditions of the new license.

2.5.3 Proposed Environmental Measures

PG&E proposes a comprehensive set of measures covering the full range of
resources in the SFAR Basin. Table 2-4 summarizes those proposed measures under the
Settlement Aglreement.23

Table 2-4.  Proposed environmental measures for the Chili Bar Project under the
Settlement Agreement. (Source: SMUD and PG&E, 2007)

Article Measure Elements
2-1 Minimum Maintain minimum streamflows in the SFAR below Chili Bar
Streamflows dam provided inflow to the Project is sufficient within 3 days of

determining base water year types and operations consistent with
the DWR Bulletin 120 forecast each February through May until
2 days after issuance of a subsequent monthly forecast. The
minimum streamflow schedule, the specific factors to be applied,
and the compliance point for measuring minimum streamflows
are provided in section 3.3.3.2, Aquatic Resources.

2-2 Ramping Rates Implement upramping rates for licensee-controlled streamflow
releases of 500 cfs per hour for flows between 150 and 1,000 cfs
and 1 foot per hour for flows between 1,000 cfs and 1,950 cfs.
Implement downramping rates of 1 foot per hour for flows
between 1,950 and 1,000 cfs, 500 cfs per hour for flows between
1,000 cfs and 600 cfs and 250 cfs for flows between 600 cfs and
150 cfs provided that inflow to the Project is sufficient.

2-3 Coordination with Develop and implement a plan to coordinate operations with the
UARP License licensee of the UARP to enable PG&E to comply with the
minimum streamflows, pulse flows, ramping rates, and
recreational streamflows for both Projects.

#The precise wording of the measure summaries in this table differs from the
specific language of the Settlement Agreement. Individual measures (Proposed Articles
in the Settlement Agreement) include programmatic elements for scheduling and
developing plans, monitoring, evaluation, and reporting that are not listed in this table.
Characterizations of these measures are primarily the result of our attempt to provide a
concise summary of the measures for this draft EIS and are not intended to modify any
of the terms of the Settlement Agreement.
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Article Measure

Elements

2-4 Monitoring Program

1. Fish Population

2. Aquatic Benthic
Macroinvertebrate
Monitoring

3. Amphibian and
Reptile Monitoring

4. Riparian Vegetation
Monitoring

5. Water Temperature

General Monitoring Program Requirements

Implement the monitoring program in coordination with SMUD
after license issuance and through the term of the new license
and any annual licenses, in coordination with the Agencies.
Monitoring may be reduced or terminated at any time if the
relevant ecological resource objective(s) have been met or no
changes in resource response(s) are expected. Monitoring plans
for heritage resources would be described in the HPMP.

File with the Commission by June 30 of each year an annual
monitoring report fully describing the monitoring efforts and
results of the previous calendar year. The Agencies have at least
30 days to review and comment on the draft monitoring report
prior to filing with the Commission.

Develop a plan to (a) monitor rainbow and brown trout fish
populations by electrofishing and/or snorkeling at SFAR below
Chili Bar dam and note any hardhead detected.

Develop a plan to conduct aquatic benthic macroinvertebrate
monitoring at SFAR below Chili Bar dam

Develop a plan to monitor the foothill yellow-legged frog,
western pond turtle, and California red-legged frog in the SFAR
below Chili Bar dam (entire reach from CB-AIS5 to Ponderosa
Campground on right and left banks).

Develop a plan to conduct aerial photo flights and Greenline
method at the 5 intensive field study sites and collect data to
document species composition, percent cover, and length and
width of riparian community.

Develop a water temperature monitoring plan to install and
maintain continuous recording devices as soon as weather and
flow conditions allow at 4 locations in the SFAR immediately
below Chili Bar dam, upstream of Dutch Creek confluence,
upstream of Camp Lotus, and upstream of Greenwood Creek and
monitor stream temperatures from March 15 to October 15 in all
years or until it can demonstrated that operation of the Project
reasonably protects the "cold freshwater" beneficial use as
determined by the Agencies.
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Article

Measure

Elements

6. Water Quality

Develop a water quality monitoring plan addressing the water
quality monitoring elements listed below, field sampling
locations, sampling frequency, handling methods, quality
assurance/quality control methods, and define the laboratory
analyses and associated method detection limits for all
constituents and parameters to be monitored in the monitoring
program.

Water Chemistry Monitoring—Conduct a water chemistry
sampling program using EPA standard methods designed to
demonstrate seasonal conditions at all reservoir and stream
locations described in the Project No. 2101/2155 relicensing
Water Quality Study Plan (Plenary approval, January 8, 2003).
Conduct laboratory analyses using EPA standard methods
adequately sensitive to detect constituent levels for determination
of compliance with recognized state and federal criteria. Sample
in situ physical parameters (pH, water temperature, DO, specific
conductance, and turbidity) at representative locations in the
SFAR downstream of the Chili Bar reservoir and as vertical
profiles collected at 1-meter intervals from surface to bottom in
the reservoir. Collect general chemistry samples of minerals,
nutrients, metals (total and dissolved fractions), measured
hardness, and petroleum products from Chili Bar reservoir and at
a minimum of three representative sites along the SFAR between
Chili Bar dam and the confluence of Greenwood Creek. Collect
samples at the surface and near the bottom at multiple,
representative locations in the reservoir. The details for the
locations and frequency of monitoring are provided in table 3-28.

Bacterial Monitoring—Conduct bacterial monitoring consistent
with Basin Plan objectives for protection of the REC-1 beneficial
uses annually, at a minimum of 8 shoreline recreational locations
within the Project boundary that have swimming and other water
contact recreational activities in the area and sources for potential
introduction of pathogens to the water column in the immediate
vicinity for the first 5 years after license issuance. Continue
annual monitoring if data demonstrates bacterial concentrations
present risks to human health at specific reservoir(s) or riverine
sites, through the life of the license.

Metals Bioaccumulation Monitoring—Collect resident fish
tissue samples from Chili Bar reservoirs to analyze for rates of
bioaccumulation and tissue residue levels of mercury, copper,
lead, and silver using target fish species, numbers of individuals,
sampling strategy, and analytical methods that are consistent
with current Surface Water Ambient Monitoring Program.
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Article

Measure

Elements

2-5

2-6

2-7

2-8

2-9

Adaptive
Management
Program

Sediment
Management Plan

Large Woody Debris

Streamflow and
Reservoir Elevation
Gaging

Wildlife and Plant
Protection Measures

Algae Monitoring—Monitor for didymosphenia genimata in
conjunction with the annual water quality monitoring in the
SFAR downstream of Chili Bar dam.

Implement in coordination with SMUD an adaptive management
program as early as reasonably practicable within 3 months after
license issuance generally consisting of implementation of a
monitoring program (Proposed Article 2-5, Adaptive
Management Program), and specific adaptive management
measures. Conduct monitoring to determine if the applicable
ecological resource objectives are achievable and being met.
Implement adaptive management if the monitoring program and
other scientific information indicate that it is likely the applicable
ecological resource objectives identified in the Rationale Report
(CDFG, 2007), will not be met without adaptive management
changes. Annually review the coordinated operations and
determine the need for placement of sediment downstream or
dredging based on geomorphology monitoring (Proposed Article
2-6, Sediment Management Plan)

Develop a geomorphology monitoring plan in coordination with
SMUD include be profile measurements at three cross-sectional
transects, longitudinal profiles, substrate composition, and other
geomorphic properties three sampling sites (CB-G1, CB-G2 and
CB-G3) to be performed every 5 years.

Ensure, provided conditions permit safe and reasonable access
and working conditions, that mobile instream large woody debris
in Chili Bar reservoir, including at a minimum, all sizes greater
than 20 centimeters wide and 12 meters in length, continues
downstream beyond Chili Bar dam using reasonable means that
include short-term spill flows at the dam and shall be allowed to
continue downstream beyond the dam.

Develop and implement a streamflow and reservoir elevation
gaging plan that meets USGS standards and approved by the
Water Board at a minimum addressing compliance gaging at
SFAR below Chili Bar dam (existing USGS gage no. 11444500
or its successor) and in the Chili Bar reservoir

TES and Special Status Species Review—Annually review the
current list of special status plant and wildlife species (federal
ESA or BLM sensitive) and if species are added, determine if the
species or un-surveyed habitat for the species might occur on
BLM lands and if so, develop and implement a study plan to
assess the effects of the Project on the species.
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Article

Measure

Elements

2-10

2-11

2-12

2-13

2-14

Invasive Week and
Vegetation
Management Plan

Annual Review of
Ecological Conditions

BLM Liaison

BLM Recreation
Improvements

Public Information
Services

Invasive Weed Management—Develop and file an invasive
weed management plan that provides for inventory and mapping
of new populations and actions and/or strategies to prevent and
control known populations or introductions of new populations.

Vegetation Management—Develop and implement a vegetation
management plan that addresses hazard tree removal and
trimming, transmission line clearing, habitat improvement,
revegetation of disturbed sites, soil protection and erosion
control, revegetation with culturally important plant populations,
and use of clean, weed free, and preferably locally collected
seed.

Annually schedule and facilitate a meeting with the Agencies and
BLM to review and discuss the results of implementing license
conditions and other issues related to preserving and protecting
the ecological values affected by the Project and provide, 2
weeks prior to the meeting, an operations and maintenance plan
for the year.

Provide an individual for liaison with the BLM whenever
planning or construction of recreational facilities or other Project
improvements and maintenance activities are taking place on
BLM lands with the Chili Bar Project boundary.

Construct (1) a gravel parking area for three to four vehicles off
Rock Creek Road, (2) a 36-inch-wide trail that meets a grade of
5 percent or less from the parking area to Chili Bar reservoir,

(3) a kiosk sign along the trail near the beginning, explaining the
rules of the area, and (4) one picnic table of coated wire mesh
material will be provided in a leveled out area that is outside of
the floodplain.

Provide in coordination with the UARP licensee (1) real-time
lake stage height and storage information for Chili Bar reservoir,
installation of up to two simple staff gages for use by public,
real-time streamflow and reservoir level information via a toll-
free telephone number and web site, and collection of streamflow
information consistent with the standard USGS gaging practices
for the existing stream gage facilities downstream of Chili Bar
reservoir dam ; and (2) in coordination with the UARP licensee
pay BLM §$15,000 annually for BLM to provide a Project
recreation brochure/map that describes the recreational
opportunities, facilities, rule, and responsibilities for the Project
area; and an interpretive, education, and public information plan.
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Article

Measure

Elements

2-15

2-16

2-17

2-18

2-19

2-20

2-21

Recreational
Streamflows

Visual Resource
Protection

Heritage Resources

Heritage Resource
Discovery

Reservation of
Authority under
Section 18

BLM Reservation of
Authority under
Section 4(e)

Implementation
Schedule

Based on the determination of water year type, provide
recreational streamflows (1) in the SFAR below Chili Bar dam
provided that inflows to the Project are sufficient. The specific
recreation streamflow schedule is described in detail in section
3.3.6.2, Recreational Resources, Whitewater Boating.

Meet every 5 years with BLM to review opportunities to improve
how well Project facilities blend in with the surrounding
landscape, during planning and prior to any new construction or
maintenance of facilities that have the potential to affect visual
resources on BLM lands (including but not limited to the
recreation-related construction), the licensee prepare and
implement an plan for the protection and rehabilitation of BLM
visual resources affected by the Project.

Develop and implement an HPMP that would be incorporated
into the PA by reference.

Immediately cease work and notify BLM and not resume work
until BLM provides written approval if, prior to or during ground
disturbance or as a result of Project operations, items of potential
cultural, historical, archeological, or paleontological value are
reported or discovered, or a known deposit of such items is
disturbed on BLM lands and licensee adjoining property, and
perform recovery, excavation, and preservation of the site and its
artifacts at the licensee's expense through provisions of an
Archaeological Resources Protection Act permit issued by BLM.

PG&E recognizes the NMFS and Interior right to reserve
authority to prescribe the construction, operation, and
maintenance of fishways at the Project, including measures to
determine, ensure, or improve the effectiveness of such fishways.

Under the separate off-license Recreation Payment Agreement
filed as appendix 6 to the Settlement Agreement for information
purposes only, make a one-time payment to BLM of $30,000 and
annual payments of $30,000, as annually adjusted based on the
GDP-IDP with 2007 as the base year, on or before October 1 of
each year during the term of the license and all annual renewals
thereof.

Develop and implement an implementation plan that includes
(1) a schedule for implementing the articles in any license issued
for the Project; (2) a schedule for filing the plans and related
documents in Proposed Articles 2-1 through 2-21; and

(3) documentation of consultation with the Consultation Group.
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2.5.4 Project Boundary

PG&E proposes to revise the Project boundary. The existing Project boundary
includes all the land PG&E owns ranging from about 50 to 250 feet from either side of
the river and starting about 320 feet downstream of the Project dam to about 3.2 miles
upstream of the Project dam. The proposed Project boundary would be at the normal
maximum water surface elevation at 997.5 feet mean sea level. The proposed Project
boundary would enclose all Project works including the Chili Bar dam and downstream
tailrace, intake structure, powerhouse, switchyard, access roads, stream gage, and
reservoir. In addition, the proposed Project boundary would include a 12-foot-wide
corridor for a new proposed hiking trail (Sand Bar Trail) to provide public access to the
reservoir shoreline. PG&E also proposes to revise the Project boundary to avoid
conflicts with the UARP licensee’s future Slab Creek reach boating take-out in the
vicinity of White Rock powerhouse.

26 UPPER AMERICAN RIVER PROJECT-ONLY ALTERNATIVE

Under the UARP-only Alternative, all components of SMUD’s Proposed Action
would be in place except those dealing with the addition of the 400-MW Iowa Hill
development. SMUD would operate the existing UARP facilities in a manner identical
to SMUD’s Proposed Action, except that the increased frequency of water level
fluctuation at Slab Creek reservoir described under the Proposed Action would not
occur. The weekly range of Slab Creek reservoir water level fluctuations under this
alternative would be the same as the Proposed Action. The release schedule for the
Project dams would be the same as SMUD’s Proposed Action. Thus, the quantity of
water stored in Project reservoirs (with seasonal and daily changes) and the volume of
water passing through Project reaches would be the same as the Proposed Action. All
environmental measures contained in the Proposed Action would occur except for those
pertaining to the lowa Hill development, and the potential impacts associated with
construction and operation of the lowa Hill development would not occur. If the lowa
Hill development were not constructed and the recreational triggers are met in year 15,
SMUD proposes to make physical modifications to the White Rock tunnel to provide
enhanced recreational boating flows downstream of Slab Creek reservoir.

2.7 MODIFICATIONS TO APPLICANTS’ PROPOSALS

2.7.1 Water Quality Certification

SMUD and PG&E (applicants) applied for section 401 Water Quality
Certification for their Projects on September 22 and 18, 2006, respectively, following
the Commission’s notice for final terms and conditions (UARP) and Ready for
Environmental Analysis notice (Chili Bar) on July 28, 2006. In its letters filed with the
Commission on March 30 and April 10, 2007, the Water Board requested that SMUD
and PG&E, respectively, amend their applications for Water Quality Certification to
bring the requests into consistency with the provisions of the Settlement Agreement. In
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response to the Water Board’s request, PG&E simultaneously withdrew its application
for Water Quality Certification and submitted a new application for Water Quality
Certification in a letter dated May 1, 2007, that was acknowledged as received by the
Water Board on May 22, 2007. SMUD withdrew its application for Water Quality
Certification on September 6, 2007, and resubmitted its application on October 23,
2007. Therefore, state action on the Water Quality Certifications will be required
before October 22, 2008, for the UARP and before May 1, 2008, for the Chili Bar
Project. If the state does not act on the two applications by these dates, respectively,
certification of the two Projects will be deemed waived.

2.7.2 Section 18 Fishway Prescriptions

Section 18 of the FPA states that the Commission shall require the construction,
maintenance, and operation by a licensee of such fishways as the Secretaries of the U.S.
Departments of Commerce (NMFS) and Interior (through FWS) may prescribe. NMFS,
by letter filed on October 18, 2006, and Interior, by letters filed on October 17, 2006,
and January 31, 2007, reserved this authority.

2.7.3 Section 4(e) Federal Land Management Conditions

Section 4(e) of the FPA states that the Commission may issue a license for a
Project on a federal reservation only if it finds that the license will not interfere or be
inconsistent with the purpose for which the reservation was created or acquired. Such a
reservation includes, without limitation, Forest Service- and BLM-administered land.
Section 4(e) of the FPA requires that a Commission license for a Project located on a
reservation include the conditions that the Secretary of the department under whose
supervision the reservation falls deems necessary for the adequate protection and
utilization of such reservation.

The Forest Service filed preliminary 4(e) conditions on October 18, 2006, and
revised preliminary conditions on January 30, 2007, for the UARP. Interior, on behalf
of FWS and BLM, filed preliminary 4(e) conditions on October 17, 2006, and revised
preliminary 4(e) conditions on January 31, 2007, for both the UARP and the Chili Bar
Project. Both agencies state that their revised preliminary 4(e) conditions are intended
to be consistent with the Settlement Agreement. Interior, on behalf of BLM, filed only
standard general conditions and its filing did not include any Project-specific conditions
for either Project.

In its revised preliminary conditions for the UARP, the Forest Service put into
italics the portions of its conditions that the Forest Service determined to be outside its
jurisdiction, but indicated that the Forest Service fully supports the italicized wording
and recommends it be included in any licenses issued for the Projects. The italicized
wording is found in the Project-specific conditions and pertains generally to all
references to consultation with other agencies and specifically to: (1) locations that are
not within or adjacent to the Eldorado National Forest, including monitoring the foothill
yellow-legged frog in Rock Creek (condition no. 31, item 3), and maintenance under
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transmission lines in the Pine Hill Rare Plant Preserve (condition no. 38); or (2) issues
that are under the purview of other agencies, including water temperature monitoring
(condition no. 31, item 9), water quality (condition no. 31, item 10), adjustments to the
Project boundary to include all Project recreational facilities (condition no. 44), fish
stocking in Loon Lake, Union Valley, and Ice House reservoirs (condition no. 52),
reservation of authority under section 18 of the FPA (condition no. 61), and BLM
reservation of section 4(e) authority (condition no. 62).

Because the revised preliminary conditions filed by the Forest Service and
Interior are consistent with the provisions of the Settlement Agreement, we discuss
these terms and conditions in the context of our discussions of the Settlement
Agreement measures throughout this EIS

2.7.4 Section 10(J) Recommendations

Under the provisions of section 10(j) of the FPA, each hydroelectric license
issued by the Commission shall include conditions based on recommendations provided
by federal and state fish and wildlife agencies for the protection, mitigation, and
enhancement of fish and wildlife resources affected by the Project.

Section 10(j) also states that, whenever the Commission believes that any fish
and wildlife agency recommendation is inconsistent with the purpose and the
requirements of the FPA or other applicable laws, the Commission and agency shall
attempt to resolve any such inconsistency, giving due weight to the recommendations,
expertise, and statutory responsibility of the agency.

In response to the Commission’s Ready for Environmental Analysis notice
issued on July 28, 2006, Interior (on behalf of FWS), CDFG, and NMFS filed comment
letters that included section 10(j) recommendations.** Interior and CDFG, parties to the
Settlement Agreement, filed revised 10(j) recommendations on January 31, 2007, that
are consistent with the Settlement Agreement. NMFS did not file revised 10(j)
recommendations. We discuss the 10(j) recommendations in the context of our
discussion of the Settlement Agreement measures throughout the EIS.

2.7.5 Proposed Action with Staff Modifications (Staff Alternative)

After evaluating the Proposed Actions, including the terms and conditions filed
pursuant to section 4(e) of the FPA, and other recommendations from resource agencies
and interested entities under section 10(a) and 10(j) of the FPA, we considered what, if
any, additional measures may be necessary or appropriate for the continued operation of
the UARP and Chili Bar Project.

2’NMFS letter filed October 18, 2006, Interior (FWS) letter dated October 17,
2006, and CDFG letters dated October 16, 2006.
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UARP

In addition to the applicant’s proposed Project-related environmental measures
for UARP, the Staff Alternative includes provisions to:

file a report with the Commission by July 31 of each year stating the dates
when the pulse flows were provided or an explanation of why they were
not provided;

prepare a Gerle Creek fish passage plan for brown trout with measures to
maintain the Gerle Creek reservoir at an elevation sufficient to provide
fish passage into Gerle Creek from August 1 through October 31;

expand the geographic scope of the invasive weed and vegetation
management plans to cover all land within the Project boundary affected
by Project activities;

include in the vegetation management plan an annual employee
environmental awareness program to educate employees and key
personnel about the known locations of special status species and habitats;

prepare a transportation system management plan for roads on or affecting
National Forest System lands and non-National Forest System roads that
are primarily used for Project purposes and within the Project boundary;

prepare a plan for extending and formalizing trails primarily used for
Project operations that are located on or affect National Forest System
lands and are located or would be located within the Project boundary;

prepare a wildlife lands mitigation plan for construction of the lowa Hill
development; and

provide enhanced recreation boating flows downstream of Slab Creek dam
after year 15 if environmental and use triggers are met.

Chili Bar Project

In addition to the applicant’s proposed Project-related environmental measures
for the Chili Bar Project, the Staff Alternative includes provisions to:

expand the geographic scope of the invasive weed and vegetation
management plans to cover all land within the Project boundary affected
by Project activities.

include in the vegetation management plan an annual employee
environmental awareness program to educate employees and key
personnel about the known locations of special status species and habitats.

develop and implement a recreation plan.
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2.8 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM
DETAILED STUDY

We propose eliminating the following alternatives from detailed study in the EIS.

2.8.1 Federal Government Takeover

We do not consider federal takeover to be a reasonable alternative. Federal
takeover of the Projects would require Congressional approval. Although that fact
alone would not preclude further consideration of this alternative, there is currently no
evidence showing that a federal takeover should be recommended to Congress. No
party has suggested that federal takeover would be appropriate, and no federal agency
has expressed an interest in operating the UARP or Chili Bar Project.

2.8.2 Nonpower License

A nonpower license is a temporary license the Commission would terminate
whenever it determines that another governmental agency is authorized and willing to
assume regulatory authority and supervision over the lands and facilities covered by the
nonpower license. At this time, no governmental agency has suggested a willingness or
ability to takeover the Projects. No party has sought a nonpower license, and we have
no basis for concluding that the UARP and Chili Bar Project should no longer be used
to produce power. Thus, we do not consider a nonpower license a reasonable
alternative.

2.8.3 Project Retirement

Retiring the Projects would require denying SMUD and PG&E’s license
applications and require the surrender and termination of the existing licenses with any
necessary conditions. The Projects would no longer be authorized to generate power.
Retiring the Projects would involve significant cost and would foreclose any
opportunity to add environmental enhancements to the existing UARP or Chili Bar
Project. For these reasons, we do not consider Project retirement to be a reasonable
alternative.
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3.0 ENVIRONMENTAL ANALYSIS

In this section, we first describe the general environmental setting in the Project
vicinity and any environmental resources that could be cumulatively affected by
relicensing the UARP and Chili Bar Project. Then, we address each affected
environmental resource. For each resource, we first describe the affected environment—
the existing condition and the baseline against which to measure the effects of the
proposed Project and any alternative actions—and then the environmental effects of the
proposed Project, including proposed articles included in appendix 1 and 2 of the
Settlement Agreement for the UARP and Chili Bar Project, respectively. Unless
otherwise stated, the sources of our information are the license applications for the
Projects (SMUD, 2005; PG&E, 2005).

3.1 GENERAL DESCRIPTION OF THE RIVER BASINS

3.1.1 Rubicon River

The Rubicon River originates near Clyde Lake in the Desolation Wilderness.
Upstream of UARP’s Rubicon reservoir, the major tributary on the Rubicon River is
Phipps Creek. From its headwaters, the Rubicon River flows generally north to Rubicon
reservoir, then northwest to the mouth of the Little Rubicon River, and to Placer County
Water Agency’s 209,000 acre-foot Hell Hole reservoir. The Rubicon River flows
westerly from the Hell Hole reservoir until it joins the Middle Fork American River, then
to the North Fork American River near Auburn, California. This confluence forms the
main stem of the American River. Besides the main stem of Rubicon River on which
Rubicon dam is located, UARP facilities are located on three tributaries to the Rubicon
River: Little Rubicon River (Buck Island dam), Gerle Creek (Loon Lake and Gerle
Creek dams), and the SFRR (Robbs Peak dam).

The Little Rubicon River headwaters originate near Highland Lake in the
Desolation Wilderness. Highland Creek is the major tributary to the Little Rubicon and
generally flows north to Rockbound Lake and then to Buck Island reservoir. Upstream of
Buck Island reservoir lay the natural Rockbound and Highland lakes. From Buck Island
reservoir, the Little Rubicon flows generally northwesterly to its mouth at the Rubicon
River.

3.1.2 Silver Creek

The Silver Creek headwaters originate in the Desolation Wilderness at the
confluence of Tells, Big Silver, and Jones Fork Silver creeks at Union Valley reservoir.
From the reservoir, Silver Creek flows generally southwesterly to its terminus at the
SFAR. Major tributaries of the Silver Creek downstream of Union Valley reservoir
include SFSC, Little Silver, Onion, Jaybird Canyon, and Round Tent Canyon creeks.
Three UARP facilities occur along the main stem of Silver Creek: Union Valley,
Junction, and Camino dams. One UARP facility, Ice House dam, is located on the SFSC,
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a tributary to Silver Creek. The SFSC headwaters also originate in the Desolation
Wilderness and flow generally westerly and northerly to Silver Creek Junction reservoir.
Major tributaries of the SFSC include Lyons and Peavine creeks and Big Hill Canyon.
No reservoirs occur on the SFSC upstream of Ice House dam.

3.1.3 South Fork of the American River

SFAR headwaters originate in the Crystal Range and flow generally westerly to its
terminus at the American River at Folsom Lake. Major tributaries of the SFAR above
Slab Creek dam include Pyramid, Strawberry, Alder, Silver, Brush, and Slab creeks and
the Silver Fork American River. Downstream of Slab Creek dam, Rock and Iowa
Canyon creeks are the primary tributaries. UARP facilities are located on the Brush
Creek and in the Silver Creek watershed. The headwaters of Brush Creek originate near
Little Sugar Pine Mountain and then flow generally southwesterly to the SFAR at Slab
Creek reservoir. No reservoirs occur on Brush Creek upstream of Brush Creek reservoir.

3.2 CUMULATIVELY AFFECTED RESOURCES

According to the Council on Environment Quality's regulations for implementing
NEPA (§1508.7), a cumulative effect is the effect on the environment that results from
the incremental effect of the actions when added to other past, present, and reasonably
foreseeable future actions, regardless of what agency or person undertakes such other
actions. Cumulative effects can result from individually minor but collectively
significant actions taking place over a period of time, to include hydropower and other
land and water development activities. Resources that could be affected cumulatively by
continued operation of the UARP and Chili Bar Project, and construction of the Iowa Hill
development, in combination with other activities in the SFAR Basin, include sediment
supply; water quality; water temperature; aquatic resources including fisheries, benthic
macroinvertebrates, and amphibian populations; botanical resources; and recreation.

3.2.1 Geographic Scope

The geographic scope of the cumulative effects analysis defines the physical limits
or boundaries of the Projects’ effects on resources. The geographic scope is defined by
the physical limits or boundaries of (1) the UARP’s and Chili Bar Project’s effects on the
resources, and (2) the contributing effect from other hydropower and non-hydropower
activities. In this case, the overall scope of analysis for the potentially cumulatively
affected resources encompasses the SFRR from the upstream influence of the Rubicon
reservoir downstream to the confluence with the SFAR and then downstream to Folsom
Lake. Additionally, the geographic scope of the recreation analysis for the UARP
encompasses the Eldorado National Forest.
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UARP operations, in conjunction with Chili Bar Project operations, interact in a
cumulative sense. The operation of the UARP 7.5 miles upstream controls the waters
that flow into the Chili Bar Project. Therefore, the waters in the 19.1-mile reach
downstream of the Chili Bar dam are controlled mainly by the UARP but also by Chili
Bar Project operations

3.2.2 Temporal Scope

The temporal scope of the cumulative effects analysis in the EIS includes past,
present, and reasonably foreseeable future actions and their possible cumulative effects
on each resource. Based on the license term, the temporal scope looks 30 to 50 years into
the future, concentrating on the effect on the resources from reasonably foreseeable
future actions. The historical discussion is, by necessity, limited to available information
for each resource.

3.3 PROPOSED ACTION AND ACTION ALTERNATIVES
3.3.1 Geology and Soils

3.3.1.1 Affected Environment

Geological resources in the vicinity of the Projects that could be affected by the
Proposed Actions include the reservoir shorelines, channel attributes of the 12 river
reaches (totaling 81 river miles, excluding reservoirs), the extent and quality of large
woody debris within those channels, and selected upland watershed areas, mostly related
to recreation and roads.

Geology

The rocks of the UARP area are part of the Sierra Nevada metamorphic belt, a
200-mile-long, northwest-trending belt that makes up the western foothills of the Sierra
Nevada Mountains. The geology within and surrounding the UARP can be divided into
two general categories in relation to the location of Union Valley reservoir, which is
about mid-elevation within the Project area. Reservoirs upstream of Union Valley
reservoir are underlain primarily by the Sierra Nevada batholith, which is of Mesozoic
age — about 80 to 130 million years old. Downstream of Union Valley reservoir,
reservoirs are chiefly underlain by older sedimentary rocks deposited 350 to 400 million
years ago. The dominant rocks in this category are quartzite, schists, crystalline
limestone, and dolomite. These rocks underlie most of the lower watershed area and are
capped by volcanic rocks formed about 2 to 24 million years ago. Except for the main

% A batholith is an exposed area of mostly continuous plutonic (granite) rock that
covers an area larger than 100 square kilometers. The Sierra Nevada batholith is a
continuous granitic formation that forms much of the Sierra Nevada in California.
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stem SFAR, which cuts a gorge across the rock formations, all high-order streams in the
Project area have developed deep canyons only in the sedimentary rock reaches.

The geology in the area of the proposed lowa Hill development includes the
northwest flank of lowa Hill (situated above the east shore of Slab Creek reservoir) and
the surrounding area. The Iowa Hill area is underlain by bedrock shown on state
geologic maps as consisting of undifferentiated Paleozoic rocks. More specifically, the
proposed site of the lowa Hill development is located within the eastern metamorphic
terrane of the Sierra Nevada Mountains. This terrane, known as the Shoo Fly Complex,
1s bound on the east by rock of the Sierra Nevada batholith, and on the west by the
Melones fault (northern branch) and the Calaveras-Shoo Fly thrust fault. Rocks in this
terrane originally consisted of sand and clay probably deposited on the slopes of the
continental margin during early Paleozoic time.

Regional Faulting and Seismicity

The proposed lowa Hill development lies in central California, an area that has
historically experienced relatively low seismic activity. Most seismic activity in the
region is concentrated in the region from the northwest to the east and southeast of Lake
Tahoe, as well as the area immediately south of Lake Oroville. According to the
California Geological Survey, no active or potentially active faults pass through or near
the site of the proposed lowa Hill development.

Five faults or fault systems within a 62-mile radius of the proposed lowa Hill site
are active. The North Tahoe fault and the Genoa fault are located 38 miles northeast and
47 miles east of the proposed site, respectively. Neither of these has produced an
earthquake of magnitude 5.0 or greater in known history, but the Genoa fault is believed
to be capable of producing an earthquake with a moment magnitude® of 6.9. The
remaining three faults or fault systems are described in the following section.

The Truckee fault is about 10 miles long and is located about 50 miles northeast of
the Iowa Hill site. A 1966 earthquake associated with the fault registered a magnitude of
6.0. Most of the Foothills fault system, approximately 7 miles southwest of the lowa Hill
site, is inactive; however, there are potentially active portions of this fault system across
the Bear Mountain and Melones fault segments that are capable of producing an

The moment magnitude scale is a successor to the Richter scale and is used by
seismologists to compare the energy released by earthquakes. The constants used in the
equation to determine moment magnitude are chosen so that estimates of moment
magnitude roughly agree with estimates using other scales such as the Richter magnitude
scale. One advantage of the moment magnitude scale is that, unlike other magnitude
scales, it does not saturate at the upper end—e.g., there is no particular value beyond
which all large earthquakes have about the same magnitude. For this reason, moment
magnitude is now frequently used to estimate large earthquake magnitudes.
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earthquake with a maximum moment magnitude of 6.5. The Cleveland Hill fault
segment, a portion of the Foothills fault system (located about 60 miles northwest of the
proposed site), ruptured in 1975, triggering the Oroville earthquake that registered 5.7 on
the Richter scale.

The Dunnigan Hills fault is located about 62 miles west of the proposed site, and
is about 12 miles long. Historically, no earthquakes of magnitude 5.0 or greater have
occurred on the Dunnigan Hills fault; however, it is believed that this fault is capable of
generating a maximum credible earthquake with a moment magnitude of 6.5.

Other faults and fault systems within a 62-mile radius of the proposed site are
considered to be potentially active. The Maidu fault and an unnamed east-dipping fault
that is located near the community of Rescue are both about 14 miles west of the
proposed site. They both show evidence of prehistoric displacements, though not historic
displacements. As described above, they are both part of the Bear Mountains Fault Zone
within the Foothills fault system. SMUD reported that “an assumed maximum credible
earthquake of 6.5 magnitude occurring on the most easterly, possibly active strand of the
Bear Mountains fault zone (also referred to as the Rescue fault)...represents the potential
earthquake that would give rise to the most severe ground motion at...Slab Creek Dam.”
According to SMUD, the maximum peak ground acceleration expected at Slab Creek
dam resulting from the maximum credible earthquake on this fault is 0.30 g (horizontal
ground acceleration).

Unnamed faults near the community of Volcanoville and Jenkinson Lake also
show evidence of prehistoric displacements, though not historic displacements. The
unnamed normal fault near Volcanoville is located about 12 miles north-northwest of the
proposed Iowa Hill development. Two additional unnamed faults, one on the east side
and one on the west side of Jenkinson Lake, are located about 7 miles east-southeast of
proposed site.

The geology within and downstream of the Chili Bar Project area is similar to that
described above for the areas downstream of Union Valley reservoir. The geology of the
SFAR from the confluence with Rock Creek (just upstream of Chili Bar reservoir) to
Folsom Lake includes granite rocks and sedimentary rocks that have recrystallized over
time. As the SFAR flows through the town of Coloma, it also passes through a granite
inclusion from the Sierra Nevada batholith before changing back to the Calaveras
Complex geology. Serpentine rock masses also occur where the SFAR enters into
Folsom Lake.

Reservoir Shorelines

The shorelines of the UARP reservoirs exhibit a wide range of characteristics,
owing in part to their differing elevations, geologic settings, and reservoir water elevation
changes (annually and daily). Studies examining reservoir shorelines focused on
warmwater or reservoir-spawning fish species. Buck Island, Rubicon, and Brush Creek
reservoirs are generally composed of erosion-resistant rock and do not support
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warmwater fish species, so were not studied. Camino reservoir, a reregulating reservoir
with daily water level fluctuations of up to 15 feet, was also removed from the study
because of safety and access constraints; no shoreline erosion data are available for that
reservoir.

Gerle Creek and Robbs Peak reservoirs are smaller reservoirs that are largely
ringed by either stable vegetation or bedrock/boulders. Gerle Creek reservoir impounds
only 1,260 acre-feet and has an average annual water level fluctuation of 9 feet, with an
average daily water level fluctuation of 1.5 feet. Robbs Peak reservoir is much smaller,
impounding only 30 acre-feet in an on-channel reservoir with bedrock and boulder banks.
The average annual water level fluctuation is 5 feet, while the average daily fluctuation is
less than 0.5 foot. Shoreline erosion on these two reservoirs is minimal.

Table 3-1 shows information on the shorelines of the remaining five reservoirs in
the UARP. Changes in operations are not proposed or recommended that would affect
average water surface level fluctuations and reservoir shoreline erosion except for
development of lowa Hill, which would affect the frequency of water level fluctuations in
Slab Creek reservoir but not the weekly range of fluctuations.

Chili Bar reservoir shoreline has very little erosion. Emergent vegetation is
present on 94 percent of the shoreline although more than 80 percent of the shoreline is
steeply (30 to 45 percent) sloped. The shoreline is mostly composed of sand-silt
substrate. Data on daily fluctuations (based on 2002 hourly data) shows an average of
4.2 feet of fluctuation, and a maximum of 7 feet.

Reservoir Sedimentation

No issues regarding reservoir sedimentation were identified during scoping, so no
studies were conducted during relicensing to consider loss of reservoir storage or other
sedimentation effects on UARP operations. However, sources of sediment and potential
future erosion were identified.

Upland Erosion and Sediment Sources

SMUD investigated erosion caused by the use of the approximately 104 Project
roads (see section 3.3.7, Land Use) including: (1) main access roads that are paved and
have structured drainage systems, (2) transmission line maintenance roads, and
(3) unpaved surface roads that are near water bodies. The study concluded that main
roads, which are paved, and transmission line maintenance roads, which are rarely used
and tend to be located farther away from shorelines, contribute insignificant amounts of
sediment supply or erosion to the Project waters. Unpaved roads contribute some
sediment, but the amount is insignificant relative to the capacity of the Project water
bodies, and these roads have both higher usage and better maintenance. Project owners
and local agencies maintain the roads and drainage features to prevent sediment runoff
from entering streams and reservoirs.
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Table 3-1.  Reservoir shoreline data within the UARP. (Source: SMUD, 2005)
Average Annual
Emergent Water Level
Shoreline Shoreline Vegetation Shoreline Fluctuation
Slopes  Substrate (% of Erosion
Reservoir (%) (%) shoreline) (%) Annual  Daily Notes
Loon Flat to Bedrock  (65) Mild 43.6 feet NA Loon Lake is part of
Lake moderate  and covered erosion a storage reservoir
(0-5to boulder 2) that experiences
10-30) (approx. gradual changes in
70) water surface
elevation
Union Gradual Sand and NA Mild 60 feet <0.5 Mild erosion is
Valley to steep silt erosion foot largely a slow,
(5-10to  dominant; (80); progressive
30-44) some significant shoreline retreat.
boulder erosion Slumping also
and >14) occurs along a
bedrock peninsula.
Ice House Moderate Sand and (5) covered Mild 37 feet NA NA
to steep silt erosion
(1029 to  dominant; (74);
30-44) some remainder
cobble stable
and
boulders
Junction Steep Bedrock  (6) covered Mild NA 20 feet  Junction reservoir is
Reservoir  (30-45) and erosion a re-regulating
to over 45 cobble (D) reservoir with
(85) frequent daily water
level elevation
changes.
Slab Steep Bedrock (> 50) Mild 30 feet 6 feet Slab Creek
Creek (30-45) >70) covered erosion reservoir is in a
to over 45 (18); steep canyon,
significant contributing to its
erosion frequent water
<1); surface elevation
remainder changes
stable
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Spoil Piles

SMUD investigated the stability of the three piles in the Project boundary that
could erode and add sedimentation in the channels and reservoirs: the Jaybird Tunnel
Adit spoil pile, the Camino Tunnel Adit spoil pile, and the White Rock Tunnel Adit No. 2
spoil pile. They are upslope of the waterways within the Junction dam reach, the Camino
dam reach, and the Slab Creek dam reach, respectively. The material has historically
been used for roadway maintenance.

All three piles show no signs of erosion and exist in stable angles of repose. The
first two piles are mostly covered with rock and therefore are not susceptible to erosion
from normal rainfall. They are also surrounded with diversion ditches to prevent runoff
from causing erosion by mobilizing the piled material. Also, the UARP relicensing water
quality study (see section 3.3.2, Water Resources) did not detect any elevated levels of
chemical or foreign substances that might have leached from the piles.

Bathymetry studies indicate that total storage in Chili Bar reservoir has been
reduced by 1,011 acre-feet, and useable storage (storage between the spillway crest and
the preferred operating minimum) has been reduced by 252 acre-feet. About 13 percent
of the annual or long-term incoming sediment load is trapped in the Chili Bar reservoir,
and the remaining 87 percent is passed downstream. Based on observations made at the
upstream end of the reservoir and the upstream face of the dam during valve maintenance
activities, it appears that most particles greater than 2 millimeters (mm) settle out, while
particles being transported downstream are virtually all fine material (less than 2 mm).

Stream Channel Morphology

In general, the channel beds within the reaches comprise a veneer of cobble, with
numerous boulders and small amounts of gravel and sand overlying bedrock. The
channels are typically narrow and located within bedrock-controlled canyons of moderate
to steep slopes. Sections of channel with changing silt and sand deposits are the
exception and occur in isolated reaches defined by topography.

Generally, very little fine sediment occurs in the stream channel or in the pools,
although small pockets of fine sediment are deposited behind large flow obstructions and
in low-velocity zones along the channel margins. Sections of stream channels that are
relatively resilient and insensitive to changes in flow and/or sediment supply are termed
“transport reaches” or “transport segments.” Channel character in these transport
sections is primarily controlled by bedrock geology and coarse boulder substrate
emplaced largely by processes such as glaciers. In these channels, the available capacity
of the stream to transport sediment is greater than the local sediment supply, and most
sediment supplied to the channel is transported downstream while coarser material
(e.g., cobbles and boulders) remains either as a result of size (boulders) or local hydraulic
conditions (gravels upstream of local in-channel or channel margin obstructions).
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Because the channel morphology is essentially unrelated to the supply of sediment, any
net loss in sediment supply from Project operations is less likely to have any morphologic
significance.

Transport channel types dominate much of the stream reaches. Eight of the
eleven UARP reaches (Rockbound dam, Buck Island dam, Gerle Creek dam, Junction
dam, Camino dam, SFAR dam, Slab Creek dam, and Brush Creek dam)27 are considered
transport sections of stream throughout the entire length of each reach.

Response sections of streams, in contrast to transport sections, contain stream
channels that are likely to be affected by changes in hydrology or sediment supply.
Response sections of stream are generally defined as having channels with low slope
(<4 percent); mostly silt, sand, or clay bed and banks (cobble-gravel or finer); and plane
bed or pool-riffle characteristics. There are seven sections of channel with response
characteristics that occur in four of the stream reaches: three in the Loon Lake dam
reach; two in the Ice House dam reach; and one section each in the Rubicon dam reach
and Robbs Peak dam reach. These response sections are generally short, between 400
and 1,300 feet long.

Because these seven response sections may be responsive to changes in hydrology
and sediment supply, survey sites were established at each section during the relicensing
studies to investigate their geomorphic condition. Two response sections exhibited very
little effect from the existing hydrology: the Middle Loon Lake dam reach section and
the Upper Ice House dam reach section. In these sections, the channel bed, bars, and
banks are generally stable; vegetation on the banks is well-established; and fine sediment
was not being deposited in areas of slower flow. The other five sections in the Rubicon,
Loon Lake, and Ice House dam reaches showed that changes in hydrology could affect
the characteristics of their geomorphology.

Rubicon Dam Reach

The 4.2-mile-long Rubicon dam reach on the Rubicon River extends from the base
of Rubicon dam downstream to the confluence with Miller Creek, and has a low mean
gradient. The entire reach is over 6,000 feet in elevation and drains a glaciated
watershed, much of which is designated as federal wilderness, and flows through many
sections of exposed granite and steep, confined bedrock chutes. No major tributaries
enter this reach. On-the-ground stream mapping shows that bedrock and boulder
comprise up to 70 percent of the dominant substrate over the length of the Project reach,
indicating that a majority of the stream channel within the reach is transport dominated.
The response channel portions of the reach are mostly in a low gradient, 1.9-mile-long
segment near Rubicon Springs, a private land parcel owned by parties involved in off-
highway vehicle recreation. This section is in a mature conifer forest and contains

2" These reaches are generally not included in the Project boundaries.
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deposits of gravel, sand, and silt with a number of beaver dams present. Studies show
movement of the substrate depending on the level of flow, but the section is mostly stable
bed, bars, and vegetated banks, and the sediment supply is virtually balanced with the
flows.

Loon Lake Dam Reach

The 8.5-mile Loon Lake dam reach on Gerle Creek extends downstream from the
base of Loon Lake dam to the normal high water line of Gerle reservoir, and has a mean
gradient of about 2.3 percent. Tributaries in this reach include Jerrett, Barts, Dellar, and
Rocky Basin creeks. From the Loon Lake reservoir outlet, Gerle Creek flows initially to
the west through a wide and swampy valley that is surrounded by moderately sloping and
glaciated hillsides. This upstream portion meanders for about 5 miles across the alluvial
valley before the bedrock slopes constrict the channel near Wentworth Springs. Below
the bedrock constriction, the valley widens and the stream channel is free to meander
again through the middle portion of the reach (Neck and Gerle meadows). Before
reaching Gerle reservoir, the creek flows through a steeper, lower portion (about 3 miles
long) along a contact between granitic rocks and glacial till deposits.

Broad-scale geomorphic characterization (Rosgen Level I [Rosgen, 1996])
suggests 20 percent of the Loon Lake dam reach on Gerle Creek is composed of
transport-dominated channel types; the other 80 percent is characterized by response
channels. Results from field surveys corroborate this, indicating that sediment, cobble,
and fine particles represent more than 50 percent of the substrate of the channel
throughout the length of the reach.

The upper response section of Gerle Creek is located 0.5 mile downstream of
Loon Lake dam, and it meanders through most of the Project response sections because it
lies in a large, unconfined valley with relatively flat topography. There is a constriction
at the lower end of this section, where steep bedrock walls confine the channel near
Wentworth Springs. Historically, the meadow was probably formed by sediment
deposition as a result of the bedrock constriction, causing water storage upstream. This
area is still wet during some seasons, but it is likely that the water table is not as high as it
was in the past.

The middle response section of Gerle Creek is 2.7 miles downstream of Loon
Lake dam, immediately downstream of the confluence with Jerrett Creek, at the head of
densely vegetated Gerle Meadow. This section is steeper than the upper response
section, median grain sizes are much higher, and the number of bends is significantly
lower. Many lateral bars that have bright sediment grains indicate that sediment
mobilization likely occurs regularly at moderate flows. Debris jams and numerous pieces
of large woody debris create areas of scour and deposition in the channel. In this section,
analysis indicates that the sediment would likely mobilize at flows between 149 and
326 cfs. These flows correspond to the 1.5- to 4-year recurrence floods under the
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existing flow regime, which suggests that sediment and bed transport probably occurs
with this frequency. Young vegetation on some of the bars and banks provides evidence
of this.

The lower response section of Gerle Creek is 7.5 miles downstream of Loon Lake
dam and has discrete pool-riffle sequences. Approximately 30 to 50 percent of the
channel area has erosion and deposition at obstructions, bends, and constrictions. Many
high-flow side channels and woody debris jams are present well above the streamflow
surface elevation along the right bank. Sand deposits are present in low velocity zones
behind larger obstructions and along the channel banks. Based on analysis, sediment
would likely mobilize in this section at flows between 940 and 1,241 cfs. These flows
reflect floods with 4- to 5-year recurrence intervals under the existing flow regime, so
bed mobilization would not occur as often as in the middle section. This section is a
multi-channel reach so the recurrence intervals for bed mobilization in the main channel
would be less frequent because flows are distributed among various channels. The main
channel bed is likely to have become more armored than the side channels by the higher
flows it carries

Robbs Peak Dam Reach

The 5.9-mile-long Robbs Peak dam reach on the SFRR extends from the base of
the Robbs Peak forebay downstream to the confluence with the Rubicon River. It has a
mean gradient of about 5.5 percent, although some segments of this reach exceed 8
percent slope. Major tributaries to this reach include Gerle and South creeks. Upstream
of the Gerle Creek confluence, the river flows through a glaciated, low-relief landscape,
and this area contains the main response segment investigated in this reach. Downstream
of the Gerle Creek confluence, the river becomes progressively more entrenched within
the surrounding canyon. For the first 2 miles, the river is confined by moderate canyon
slopes; then a contact between granitic and more erodible rocks marks a transition from
the moderate canyon to a deeper gorge with 1,500-foot walls.

Broad-scale reach characterization of the reach shows that about 85 percent of the
length of the reach is composed of transport-dominated channel types, while the other
15 percent is response-type channels. The response section investigated during
relicensing is about 0.5 mile downstream of Robbs Peak forebay, within private property
just upstream of the confluence of the SFRR and Gerle Creek. Here, the stream enters a
broader, low-gradient segment of the reach where willows grow on many bars within the
channel area and small conifers grow on recently scoured surfaces and other channel
bars. Field observations and pebble counts reflect that finer sediments in the channel are
likely stored in this section because of a constriction downstream. Valley topography
creates a backwater effect during periods of high flow, which likely causes sediment to
be deposited within the section. Local timber harvesting also likely adds to the sediment

supply.
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Ice House Dam Reach

The 11.5-mile-long Ice House dam reach on SFSC extends from the base of Ice
House dam to the normal high water line of Junction reservoir and has a mean gradient of
about 1.4 percent. The 1992 forest fire known as the Cleveland Fire created a fire-burned
area that covers about two-thirds of the total reach length. The reach is characterized by
moderate valley walls that confine the channel to a narrow floodplain. Peavine Creek,
Winmiller ravine, and Big Hill canyon are the three major tributaries in this reach. In the
first 2 miles below Ice House dam, the creek transitions from a steep canyon into a
deeper gorge (near the Silver Creek campground) as the geology changes from granite
terrain to deposited finer sediments. For the remainder of its 9.5 miles, the reach is
confined to a bedrock valley and maintains an average gradient of 2 percent.

Despite the fact that on-the-ground stream mapping indicates that bedrock and
boulder make up over 60 percent of the substrate of this reach, there are also substantial
portions of the reach that are response-channel types. In the upper response section that
was studied, located 1.5 miles downstream of Ice House dam, the channel is generally
plane-bed morphology with some bends and bar formation. Mobilization of the sediment
occurs at flows ranging from 185 to 393 cfs, which corresponds to floods with 1.5- to 3-
year recurrence intervals under the current regulated flow regime. This indicates that bed
material is regularly mobilized, and fresh, newly scoured surfaces are visible along the
stream banks. Moderately high levels of sand and fine gravel observed in the section
suggest that sediment supply from bank runoff and upstream sources may be greater than
transport capacity.

The lower response section studied is located 8.6 miles downstream of Ice House
dam in an area that was burned during the Cleveland Fire. A narrow band of riparian
vegetation has recovered along the banks. Sediment mobilization in this section occurs at
flows ranging from 497 to 775 cfs, which corresponds to floods with 1.5- to 2-year
recurrence intervals under the existing flow regime. Bed mobilization therefore occurs
frequently; however, because of the fire, fine sediment deposits are visible throughout
and channel sediments are highly embedded, with many dull surfaces in the section.

Sand covers the channel bed with larger deposits in lower flow areas, behind
obstructions, and on the floodplain. Higher depositions of fine sediment and woody
debris exist in this channel section compared to other Project reaches.

Camino Dam Reach to the South Fork of the American River Reach

Like the Camino dam and Junction dam reaches, the SFAR reach is characterized
by steep valley bedrock walls in a highly confined gorge. The reach is 2.8 miles long and
extends from the confluence with Silver Creek to the Camino and El Dorado
powerhouses. Relatively little vegetation is present along the channel slopes.

Broad-scale geomorphic characterization of the reach concludes that about
10 percent of the reach is made up of channels with transport-dominated characteristics,
while the other 90 percent of the reach is characterized as response channel. However,
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on-the-ground surveys along a 520-foot segment show that the channel is actually a
transport-dominated channel. Like the Camino dam and Junction dam reaches, many
boulders and bedrock outcroppings are present that do not mobilize even during high-
flow events. Cobble substrate does exist as a veneer, but finer sediments are deposited
only in low-flow areas near obstructions and along channel margins. Sediment supply is
not greater than transport capacity, so the sediments that do exist do not affect channel
morphology. The 1992 Cleveland Fire also affected this area of the watershed, so fine
sediments probably increased in supply because of increased erosion in the contributing
drainage area. However, no evidence of increased sediment was seen in the channel
during on-the-ground surveys of the segment.

Slab Creek Dam Reach

The Slab Creek dam reach is an 8-mile reach extending from the base of the Slab
Creek dam and powerhouse to the high-water level of Chili Bar reservoir. In this reach,
the SFAR again flows through an area dominated by high-gradient channel segments,
bedrock and boulder outcroppings, and steep valley slopes in a highly confined gorge.
The valley slopes are also sparsely vegetated.

Broad-scale geomorphic characterization of the reach indicated that 40 percent of
the reach is made up of transport-dominated channel segments, while the other 60 percent
of the reach is characterized as response segments. An on-the-ground survey investigated
a 650 foot portion of the Project reach above the Rock Creek confluence, about 4.6 miles
below Slab Creek dam. This portion was originally characterized as a response channel,
but the survey indicates that the channel is actually a transport-dominated channel. Like
other reaches in the UARP watershed, many boulders and bedrock outcroppings are
present that do not mobilize even during high-flow events. Cobble substrate does exist as
a veneer, but finer sediments are deposited only in low-flow areas near obstructions and
along channel margins. Sediment supply is not greater than transport capacity, so the
sediments that do exist do not affect channel morphology. There is no evidence of lateral
bar movement.

Chili Bar Dam Reach

The SFAR downstream of Chili Bar dam extends to the normal high water line of
Folsom reservoir, falling about 500 feet more than 19.1 miles with an average gradient of
about 0.5 percent. From upstream to downstream, tributaries to the SFAR include Dutch
Creek, Granite Creek, Jacobs Creek, Greenwood Creek, Hastings Creek, Norton Ravine,
and Weber Creek. The reach is differentiated into three subreaches of different character,
the upper subreach (Upper Canyon site), the middle subreach (Upper and Lower Coloma
sites), and the lower subreach (Gorge site). The upper and lower subreaches are
characterized by higher channel gradients that create flowing rapids, steeper canyon
walls, and fewer deposits of finer material. They are generally bounded by bedrock and
boulders, with alluvial deposits only in areas of lower flow. In contrast, the middle
subreach channel is wider, more sinuous, and more gently sloping floodplains and
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channel gradients. Some areas of it were not studied because dredging, associated with
gold mining activities, has artificially deepened the channel and altered substrate
characteristics.

Broad-scale geomorphic characterization indicates that the reach is dominated by
transport sections, where sediment transport capacity does not exceed fine sediment
supply. On-the-ground survey confirms this, as fine sediment deposits are not visible in
main channel flow areas; only cobble substrate exists that is covering bedrock. The
channel slopes are very steep, have little vegetation other than a thin forest, and there is
little evidence of bank erosion. The reach also has an average slope of about 1.0 percent,
creating higher velocity areas and rapids.

Broad-scale characterization indicates that the Upper subreach is dominated by
response sections. The Upper Canyon site is a transitional area exiting the upper
subreach, and is characterized by moderately steep slopes with varying levels of
vegetation. South-facing slopes that receive more sunlight are generally too dry to
support a wide variety of plant life, while north-facing slopes are more densely vegetated.
South-facing slopes could contribute to sediment supply, and the gradient at this site is
lower than the other sites studied in the reach. The analysis indicates that this subreach is
probably a response channel, since a mid-channel bar is present and fines were observed
within the coarse substrate. Calculations show that the flow threshold of incipient motion
at one cross-section is as low as 1,703 cfs. It is therefore possible that the morphology of
the site changes even during flood events that are well below the 1.5-year regulated flood
of 5,667 cfs, since Chili Bar reservoir has limited storage.

In contrast, the section at the Lower Coloma site was surveyed to determine if it is
characterized as a response section, and it is likely not. Gold mining sites that may have
mobilized fines are located between this location and the Upper Canyon, but this
subreach has a steeper gradient, and no fines were observed in the main channel areas.
Also, much of the channel and banks are stabilized by bedrock outcroppings. Any
depositions that exist appear to only occur in low-flow areas behind these types of
obstructions. The valley slopes are not as steep and do not appear to be contributing
sediment supply, and residential development along the channel banks helps to retain
sediment runoff. Based on the analysis of this section, transport capacity exceeds
sediment supply.

Like upstream areas of the reach, the slopes are more sparsely vegetated, which
appears to contribute to sediment supply. However, the local gradient is steeper, bars that
do exist are dominated by cobble, and the lack of algal growth and fines in the main
channel areas suggest higher transport capacity. Although this section of the canyon is an
alluvial section with some sandy beaches, most of the lower subreach at the Gorge Site is
characterized by rapids and bedrock/boulder outcroppings in the channels. All evidence
suggests that it is a transport-dominated channel, where sediment transport capacity
exceeds supply.

3-14



20080314- 4000 FERC PDF (Unofficial) 03/14/2008

3.3.1.2 Environmental Effects

Upland Erosion and Sediment Sources

Changes in the operation of the UARP could contribute to sediment supply and
degradation of water quality.

No changes in Project operations are proposed that would affect upland sediment
supply, but SMUD proposes to address the erosion that does occur under existing
conditions. Under Proposed Article 1-30, Transportation System Management, SMUD
would develop a transportation system management plan for roads on or affecting
National Forest System lands. As part of this plan, SMUD would address measures to
control Project-related erosion including dust and soil movement induced by Project
roads and maintenance activities. This proposed plan would address the sediment that
currently runs off the unpaved roads near Project shorelines. Although SMUD and other
agencies maintain these roads periodically, long-term sediment erosion could affect
channel morphology or reservoir storage, and in turn affect biological resources or
Project operations.

Our Analysis

Development of a transportation system management plan would allow SMUD to
coordinate road maintenance and use of Project roads with the other land-managing
agencies to ensure that protocols for erosion control are followed that would minimize
sediment disturbance and transport into streams and reservoirs.

Pulse Flows

SMUD’s studies showed that sediment deposition occurs in the Rubicon, Robbs
Peak, Loon Lake, Ice House, and Slab Creek reaches. Under Proposed Article 1-2, Pulse
Flows, SMUD would provide pulse flows in three of these reaches: in the Rubicon River
below Rubicon dam, in Gerle Creek below Loon Lake dam, and in the SFSC below Ice
House dam.

Under Proposed Articles 1-5, Monitoring Program, and 2-6, Sediment
Management Plan, SMUD would monitor reaches with significant response channel
segments for changes in geomorphology during the license term: the reaches below
Rubicon dam, Loon Lake dam, and Ice House dam, Silver Creek below Camino dam, and
Slab Creek below Slab Creek dam. PG&E would monitor the reach below the Chili Bar
Project. In addition, SMUD would monitor three of the above-listed reaches that are
mostly transport channels for changes in characterization: the reaches below Robbs Peak
dam, Camino dam, and Slab Creek dam.

Under Proposed Articles 1-5, Monitoring Program, and 2-6, Sediment
Management Plan, SMUD and PG&E would use this geomorphology monitoring to
determine if sediment should be placed in area(s) of the UARP reaches or if reservoirs
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should be dredged. If dredging of reservoirs is necessary, SMUD and PG&E would place
the dredged sediment at locations determined in consultation with the Agencies and
BLM.

Rubicon Dam Reach

Proposed Article 1-2, Pulse Flows, provides for pulse flows to coincide with high
winter flows or spring snowmelt runoff. The goal of Article 1-2 for the Rubicon dam
reach is to provide pulse flows of at least 600 cfs for 3 days or a total of 3,600 acre-feet
of spill within those 3 consecutive days during BN, AN, and Wet water years. The pulse
flows would be delivered to the Rubicon dam reach by inducing spill over Rubicon dam
through operation of the flashboard gates at the Rubicon tunnel headworks. The purpose
is to provide flows that would imitate natural flushing flow conditions during this time of
year, to ensure that the morphology of the reach does not adversely affect biological
resources. Proposed Article 1-5, Monitoring Program, provides for geomorphological
evaluation to monitor changes in channel conditions and the effects from Project
operations.

Loon Lake Dam Reach

The upper section’s floodplain—a relatively flat meadow—is characterized as
somewhat swampy and has unstable banks and fine sediment deposits, which could affect
biological or recreational resources if the conditions continue to degrade. Under
Proposed Article 1-7, Gerle Creek Channel Stabilization, SMUD would develop and
implement a plan to stabilize Gerle Creek channel. The plan would require Forest
Service approval and involvement in its implementation, and would address the areas of
erosion, instability, and sediment deposits to prevent future degradation of the channel
conditions and any affected resources.

The proposed pulse flows would provide for ongoing channel flushing, timed to
coincide with spring snowmelt runoff. Included would be test pulse releases of up to
740 cfs or the maximum capacity of the outlet works, whichever is less. These test flows
would be evaluated based on their impact on channel conditions, bridges, and recreational
sites, and then the Forest Service might reduce (but may not increase) the prescribed
flows. Currently, flows in wet years are prescribed over a 5-day period: 600 cfs on days
1,2, 4, and 5 and up to 740 cfs on day 3. Ongoing monitoring of the channel
morphology would ensure that channel conditions do not adversely affect area resources
in the future. Monitoring would identify how these changes in operations affect the
geomorphology of the reach, particularly in the upper response section. Currently, the
single point outlet below the Loon Lake dam carves a distinct channel through the
meadow. In part, the monitoring would determine if this channel and floodplain would
be unchanged regardless of operations—possibly because of the bedrock constriction
downstream of the meadow.
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Ice House Dam Reach

The 11.5-mile-long Ice House dam reach on SFSC has been significantly affected
by Project operations. Compared to the unregulated flow regime, reduced peak flows
have allowed fine sediment to build up, especially since the 1992 Cleveland Fire. The
reach and surrounding area are still clearly showing the effects of that event. The channel
itself is primarily affected by the sediment deposition from that event, and that
accumulation may be affecting biological resources in the reach.

Because of these effects, Proposed Article 1-2, Pulse Flows, provides for flushing
flows timed to coincide with winter storm events and spring snowmelt runoff. These
flows would serve as peak flows for channel flushing to imitate the unregulated
condition. During wet years, for example, releases of 600 cfs would be provided for
5 days, with 780 cfs—or the maximum capacity of the outlet works—being released on
the third day. The flushing flows would influence the geomorphology of the channel
sections, scouring the finer sediments in areas where sediment supply has exceeded
transport capacity, which in turn would restore the channel condition that existed before
the fines from the Cleveland Fire affected the biological resources. The bed of the
channel would also continue to be mobilized more frequently, so that future events that
affect the channel substrate could be flushed in a more natural period of time and the
aquatic resources of the reach could be restored. Proposed Article 1-5, Monitoring
Program, provides for geomorphology monitoring to develop benchmarks and
comparatively study the future effects of these flushing flows.

Chili Bar Dam Reach

Three subreaches were studied in the Chili Bar dam reach on the SFAR. Only one
section was found to currently be characterized as a response section, but fines are being
transported into the reservoir and downstream of the dam, and they could affect channel
conditions throughout the reach. Under Proposed Article 2-6, Sediment Management
Plan, PG&E would plan and implement a geomorphology monitoring program to
evaluate long-term changes in cross-section, longitudinal profile, bed substrate, and
channel and bank stability in the sections studied. The purpose would be to verify that
Project operations would not be adversely affecting the resources of the reach.

Under Proposed Article 2-6, Sediment Management Plan, PG&E could elect to
dredge the reservoir to increase reservoir storage, since the waterbody has captured a
significant amount of sediment that has been transported from upland sources over the
life of the dam. Prior to any dredging activity, PG&E would consult with the Agencies
and BLM to develop a sediment management plan to protect the Project resources. The
sediment management plan would not only address the potential adverse effects of
dredging on the reservoir and related mitigating measures, but it also may include a
provision to deposit the dredged material in the downstream reach.
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Our Analysis

Under natural conditions, periodic high flows would move sediments through the
river system. Based on geomorphology studies, SMUD and the Agencies have identified
reaches that would benefit from periodic pulse flows to move sediments downstream.
Coordinating the provision of pulse floods with natural high flow events is a reasonable
means of achieving that goal.

Monitoring changes in sediment deposition in the reaches prone to sediment
deposition would allow SMUD and PG&E, in consultation with the Agencies and BLM,
to determine if and when to dredge the reservoirs and where to deposit the dredged
materials. Based on our review of the studies, we conclude that pulse flows in the
reaches where sediments are trapped or deposited would help to transport these sediments
downstream. The downstream reaches are where sediments most likely would have
traveled if the impoundment did not exist; however because any added material could
threaten the resources of the reach, the development of a sediment management plan
would minimize any potential adverse effects.

Reservoir Sedimentation

Construction and operation of the proposed Iowa Hill development could affect
soil erosion and water turbidity in stream effluent from the development, as well as in
Slab Creek reservoir. Construction of the development would include clearing and
grading, cutting, and filling to create the upper reservoir, installation of an underground
tunnel/penstock, construction of a multiport (octagonal) intake in Slab Creek reservoir,
and construction of about 2 miles of transmission line. During construction, SMUD
would prevent water pollution and erosion by implementing management practices
described in the storm water pollution prevention plan proposed under Article 1-42,
Water Quality and Water Pollution, including keeping all equipment staging for
construction of the tunnel at least 100 feet from the SFAR and removing all material that
is used within the riverbed, including siltation fabric, after completing construction. In
addition, SMUD would implement best management practices to stabilize soil and retain
sediment during construction as described in the erosion and sedimentation control plan
included in appendix A of the license application. Under Proposed Article 1-47, Spoils
Disposal, Forest Service approval would be required prior to discharging any spoils on
National Forest System lands. During operation of the lowa Hill development, increased
reservoir surface fluctuation and turbulence from the proposed intake/outlet could
increase turbidity in Slab Creek reservoir.

Our Analysis

Erodible soil is present that could be disturbed by construction activities.
Construction of the proposed lowa Hill development could potentially result in
substantial soil effects. An octagonal intake would eliminate the need to alter the
mountain slope (both under water and above the shoreline) during construction. The
natural slope has existed under water for more than 30 years and has existed in-the-dry
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for thousands of years. Like the slopes in other UARP reservoirs, it is not anticipated that
stability enhancements would be needed. Because of the octagonal configuration, the
horizontal net velocity component on the reservoir would be minimal, greatly reducing
any concern about stirring up sediment.

The risk of water quality disturbance and soil erosion could be minimized by
implementing a storm water pollution preventive plan identifying the best management
practices for erosion and sediment control, including the stabilization of spoil piles. This
plan would also include the method of installation and removal of a temporary coffer dam
in Slab Creek reservoir to prevent any construction disturbance to the water quality in the
reservoir. SMUD indicates that construction of the Iowa Hill development would
achieve a balance between excavated materials and fill such that there would be no
permanent spoils discharge. We anticipate that the proposed storm water pollution
prevention plan and use of best management practices would provide reasonable
assurance that SMUD’s construction activities would not directly or indirectly adversely
affect water quality and aquatic habitat.

The increased reservoir surface fluctuation and turbulence from the proposed
intake/outlet could cause increased turbidity in Slab Creek reservoir. During the
licensing process, SMUD used existing bathymetry to investigate the effects of operating
Iowa Hill on the turbidity and sedimentation in Slab Creek reservoir, and updated the
bathymetry and analysis in response to comments from the Water Board. The Technical
Report on lowa Hill Pumped-Storage Development Turbidity Analysis (Stillwater
Sciences, 2008) concludes that the turbidity and shoreline erosion would not increase
substantially because (1) the proposed intake/outlet structure would be located 90 feet
above the channel bed in Slab Creek reservoir, so it would be very unlikely to mobilize
sediment on the reservoir’s bottom; (2) the more frequent reservoir surface fluctuation
would not affect shoreline erosion, since the shoreline is mostly cobble, boulder, and
bedrock; and (3) based on bathymetry data, sediment transport modeling, and projected
reservoir levels, the existing sediment delta that exists at the upper end of the reservoir
would not advance within 100 years to a location where it could be affected by the
intake/outlet. These conclusions are consistent with our analysis of the data provided in
the technical reports that the operation of the proposed Iowa Hill development would not
increase turbidity in Slab Creek over the term of any new license.

Seismicity and Groundwater Effects

If active or potentially active faults were passing through or near the site of the
Iowa Hill development, seismic activity could potentially cause failure of the structures
associated with the development. However, no faults or fault systems are considered
active or near enough to create any greater risk than that associated with the structures
that already impound Project waters. In fact, construction of a reservoir with earthen
berms and an impermeable layer is likely to withstand an earthquake better than the
closest existing dam—on Slab Creek reservoir, the lower reservoir in the pumped-storage
development—since there would be no possibility of the earthen berms overturning.

3-19



20080314- 4000 FERC PDF (Unofficial) 03/14/2008

However, the underground penstock/tunnel would be susceptible to seismic activity, so
best management practices should account for this in design and construction.

The proposed development could also affect groundwater by creating seepage
paths along the proposed tunnel that could lead to instability, or adversely affect natural
resources by altering or polluting the water table and surrounding soil. Under Proposed
Article 1-43, Groundwater, SMUD would develop and implement a plan for managing
the flow of groundwater during construction and for post-construction monitoring of
groundwater to evaluate Project impacts on groundwater. The proposed plan would
establish baseline measurements of the Project area and affected groundwater levels.
During construction, SMUD would document all groundwater encountered and propose
corrective measures if the levels encountered are different than what were expected.
Ongoing monitoring and reporting would last for 5 years, and it would evaluate springs
and creeks that could be affected by Project seepage or piping. An approved plan would
also include mitigating measures in the case of any adverse effects to ensure that the
proposed development would not create any significant impact.

Our Analysis

Although the UARP area predominantly has bedrock, boulder, and cobble
substrate in its waterways, geological investigations concluded that material in the area of
the proposed lowa Hill development is not watertight enough to prevent seepage from the
proposed upper reservoir. Residual soil and fractured deposits could result in storage
losses during operation. However, the use of an impermeable liner in the upper reservoir
would limit seepage losses and would also minimize sediment mobilization and transport
to Slab Creek reservoir.

Implementation of a plan for monitoring groundwater during and after
construction of the lowa Hill development would provide information on the effects of
the development on groundwater and allow SMUD and the Agencies to recommend
mitigation to remedy any identified effects on groundwater.

UARP-only Alternative

The Iowa Hill development would not be constructed or operated under the
UARP-only Alternative. All other proposed environmental measures would be
implemented. Operations would otherwise be similar to those in the Proposed Action,
without the effects of the lowa Hill development.

The effects of the lowa Hill development that would not occur under this
alternative include changes in water-level fluctuations in Slab Creek reservoir; effects on
turbidity within the reservoir; and clearing, cutting and filling, and soil erosion as a result
of constructing the development. Impacts on geology in that area would not occur at
Iowa Hill.
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3.3.1.3 Unavoidable Adverse Effects

None.
3.3.2 Water Resources
3.3.2.1 Affected Environment

Water Quantity

The UARP and the Chili Bar Project use water of the SFAR and Rubicon River
watersheds to generate electricity (figure 3-1). The river basins drain a portion of the
western slope of the Sierra Nevada Mountains between Placerville and the Sierra crest,
which reach over 9,000 feet, just west of Lake Tahoe. The total drainage area for the
SFAR is 598 square miles as measured near Placerville (USGS gage no. 11444500)
(figure 3-2) about 700 feet downstream of Chili Bar dam. The total drainage of the
reservoirs within the Rubicon River (a major tributary to the Middle Fork of the
American River) watershed used for diverting some of inflow to the reservoirs to the
SFAR watershed is about 76 square miles.

The American River Basin has warm dry summers and cool and wet winters.
Temperatures and precipitation vary considerably depending on elevation. Summer high
temperatures are normally above 90 degrees in the lower elevations and low temperatures
are normally substantially below freezing during the winter in the higher elevations.
Average precipitation ranges from 40 to 70 inches with more than 90 percent of the
precipitation occurring from October through April, mainly in the form of snow in the
higher elevations. A snowpack of 5 to 10 feet is common in the higher elevations, with
little or no snow in the lower elevations below 2,000 feet. Much of the snowpack below
5,000 feet melts by the end of April, but snowmelt from higher elevations continues into
at least June in most years. Streamflow normally peaks during the late spring and/or
early summer from snowmelt runoff. Low flows within this watershed typically occur
during the late summer or early fall, after the snowmelt and before the runoff from the
fall storms moving in from the Pacific Ocean. In the higher elevations above 6,000 feet,
most precipitation during fall, winter, and spring falls as snow which results in low flows
other than from occasional rain-on-snow events, until snowmelt begins, normally in
April.

Rubicon Reservoir

The primary purpose of the Rubicon reservoir is diversion of high spring-time
flow from the main stem of the Rubicon River to Buck Island reservoir via the Rubicon-
Rockbound tunnel, which diverts into Rockbound Lake. Rubicon reservoir is not used
for long-term storage; however, SMUD has water rights for storage of up to 450 acre-feet
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Figure 3-1. Profile of the Upper American River system, Rubicon Lake to the Chili Bar Project.

(Source: SMUD, 2005; PG&E, 2005, as modified by staff)
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in the reservoir, out of a total useable storage capacity of 1,010 acre-feet (table 3-
2). Water is released downstream from Rubicon dam by either passing over the
spillway or through one or both 10-inch-diameter globe valve controlled low-level
outlets, which have a combined capacity of about 18 cfs at full reservoir pool.

Table 3-2.  Reservoir summary for the Projects. (Source: SMUD, 2005; PG&E,

2005)
Normal Typical Daily Elevation
Drainage Maximum Changes/Typical
Area Water Surface Useable Annual Elevation
(square Elevation Storage Changes Diversion Tunnel
Reservoir miles) (feet msl) (acre-feet) (feet) or Powerhouse
Rubicon 26.5 6,545 1,010 <0.5/11.8 Rubicon-
Rockbound tunnel
Buck Island 6.0 6,436 6482 <0.5/11.5 Buck-Loon tunnel
Loon Lake 8.0 6,410 68,988 <0.5/36 Loon Lake
powerhouse
Gerle Creek 28.7 5,231 483 1.5/9 Gerle Creek canal
Robbs Peak 15.2 5,231 30 <0.5/5 Robbs Peak
powerhouse
Ice House 27.2 5,450 35,065° <0.5/42 Jones Fork
powerhouse
Union 83.7 4,870 266,303 <0.5/60 Union Valley
Valley powerhouse
Junction 147.0 4,450 2,140 20/32 Jaybird
powerhouse
Camino 160.0 2915 489 20/30 Camino
powerhouse
Brush Creek 8.0 2,915 374 20°/<1 Camino
powerhouse
Slab Creek 493 1,850 5,580 6/30 White Rock
powerhouse
Chili Bar 598 997.5 1,088° 4.2/14.5 Chili Bar
powerhouse

Top of spillway or bulkhead gates, or stop logs in place.

Brush Creek is rarely used in super peaking mode, but when it is, the typical daily change in
elevation is about 20 feet.

The as-constructed useable storage of Chili Bar reservoir is 1,339 acre-feet.
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Because Rubicon reservoir is operated primarily as a diversion facility, the
water level in the reservoir fluctuates with changing volumes of inflow, ranging
between the minimum operating level of 6,533.2 feet and the maximum normal
operating level of 6,545.0 feet. Water levels are also determined by the use of
gates, which are normally installed in July and removed in October. During the
summer recreational season of May 1 through September 10, the minimum
operating pool level is increased by 6.0 feet to an elevation of 6,539.2 (figure 3-3).
Although the daily water surface elevations are highly variable, the monthly
median minimum water surface elevation is higher during the recreational season.

Rubicon Reservoir Daily Water Surface Elevations
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Figure 3-3.

Rubicon reservoir daily water surface elevations.
(Source: CDEC, 2007)

Buck Island Reservoir

The primary purpose of the Buck Island reservoir, like Rubicon reservoir, is

diversion of high spring-time flow from the Rubicon River via the Buck-Loon
tunnel to Loon Lake reservoir. Buck Island reservoir is not used for long-term
storage; however, SMUD has water rights for storage up to 440 acre-feet in this
reservoir, out of a total useable storage volume of 648 acre-feet. Water is released
downstream from Buck Island dam by either passing over the spillway or through
one 12-inch diameter, globe valve, low-level outlet, which has a capacity of about
11 cfs at full reservoir pool. The water level in Buck Island reservoir fluctuates
between the minimum operating pool level of 6,424.5 feet and the maximum
normal elevation of 6,436.0 feet. During the summer recreational season of May 1
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through September 10, SMUD increases the minimum operating level by 6.5 feet
to 6,431.0 feet, effectively narrowing the median range of maximum water
elevation fluctuation from 11.5 to normally 5.0 feet (figure 3-4). As with Rubicon
reservoir, the daily elevation changes are highly variable.
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Figure 3-4. Buck Island reservoir daily water surface elevations.
(Source: CDEC, 2007)

Loon Lake Reservoir

Loon Lake reservoir is the highest elevation storage reservoir in the UARP
with a total useable storage volume of about 69,000 acre-feet. Water is released
from the reservoir though the Loon Lake penstock to the Loon Lake powerhouse
and then into Gerle Creek reservoir. Water is also released downstream from
Loon Lake dam by either passing over the spillway or through one or more of two
10-inch-diameter, globe valves (maximum capacity of 41 cfs) or one 42-inch-
diameter, Howell-Bunger valve (maximum capacity of 600 cfs). Variation in
Loon Lake reservoir levels typically follows an annual cycle, with reservoir
elevations reaching their highest levels during early summer months. The
reservoir levels gradually lower throughout the summer months continuing into
the fall and winter months. The water elevation slowly rises during the spring and
early summer as the rain and snowmelt runoff refill the reservoir (figure 3-5).
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Loon Lake Reservoir Daily Water Surface Elevations
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Figure 3-5. Loon Lake reservoir daily water surface elevations. (Source:
CDEC, 2007)

Gerle Creek Reservoir

As with Rubicon and Buck Island, the primary purpose of the Gerle Creek
reservoir is diversion of high spring-time flow and water re-diverted from
upstream UARP facilities via the Gerle canal to Robbs Peak reservoir and then to
Robbs Peak powerhouse on Union Valley reservoir. There are no storage rights at
Gerle Creek reservoir, and the reservoir has a useable storage volume of 483 acre-
feet. According to SMUD, daily average variation is about 1.5 feet and 9 feet
annually (see table 3-2). Water is also released downstream from Gerle Creek
dam by either passing over the spillway or through one 10-inch-diameter, globe
valve, low-level outlet, which has a capacity of about 13 cfs at full pool.

Robbs Peak Reservoir

Robbs Peak reservoir, which has a useable storage volume of 30 acre-feet,
primarily diverts water from the SFRR and the Gerle canal into the Robbs Peak
tunnel and regulates inflow to the Robbs Peak powerhouse located on the
northeast shore of Union Valley reservoir. Water is also released downstream
from Robbs Peak dam by either passing over the spillway or through one 6-inch-
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diameter, diaphragm valve, low level outlet, which has a capacity of about 4 cfs at
full pool. DWR requires that the Robbs Peak dam bulkhead gates be held in a full
open position from October 1 through May 31, except that gate 2 may be closed
for the full year. SMUD states that Robbs Peak reservoir has an average daily
fluctuation of less than 0.5 foot and an annual fluctuation of about 5 feet (see
table 3-2).

Ice House Reservoir

The primary purpose of Ice House reservoir is storage, and it has a useable
storage volume of about 35,000 acre-feet. Water is released from the reservoir
though the Jones Fork tunnel to the Jones Fork powerhouse located on the
shoreline of the Union Valley reservoir. In addition, water can be released
downstream from Ice House dam by either passing over the spillway or through
one or both of two 10-inch-diameter globe valve low-level outlets and one 42-
inch-diameter Howell-Bunger valve low-level outlet, which have a combined
capacity of about 740 cfs at reservoir full pool. DWR requires that the spillway
gates be held in the full open position from November 1 through April 1. Between
April 1 and April 15, water may be impounded to the top of the spillway gates
(elevation 5,445.0 feet). After April 15, water level may be increased to elevation
5,447.0 feet (figure 3-6). During October, the water level must be lowered
gradually to elevation 5,436.5 feet, the spillway crest.

Ice House Reservoir Daily Water Surface Elevations

5,460

5,450

N
™1
ol

5,430 -\ ‘

‘ Ali’ ———
- \,

|
T =2
RS

¢

]
e
N
J

5,420 e

Elevations (feet)

5,410

5,400 - ‘ ‘

5,390 : | | |
1-Oct 1-Nov 1-Dec 1-Jan 1-Feb 1-Mar lApr lMay 1-dun  1-Jul lAug ISep

Daily Data o 2001

Monthly Median = = +Maximum Normal Water Surface Elevation (5,450)

Figure 3-6. Ice House reservoir daily water surface elevations.
(Source: CDEC, 2007)
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Union Valley Reservoir

The primary purpose of Union Valley reservoir is storage, and it is the
largest reservoir in the UARP and Chili Bar Project area, with a useable storage
volume of about 266,000 acre-feet. Water is released from the reservoir though
the Union Valley tunnel to the Union Valley powerhouse located on Junction
reservoir, which serves as an afterbay for Union Valley powerhouse. Union
Valley dam does not have a low level outlet. DWR requires that the spillway
gates be held in the full open position from November 1 through April 1. Between
April 1 and April 15, water may be impounded to elevation 4,865 feet. After April
15, water level may be increased to elevation 4,867.0 feet, near the maximum
normal elevation of 4,870 feet (figure 3-7). During October, water level must be
lowered gradually to elevation 4,855.0 feet, the spillway crest.

Union Valley Reservoir Daily Water Surface Elevations
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Figure 3-7.  Union Valley reservoir daily water surface elevations.
(Source: CDEC, 2007)

Junction Reservoir

The primary purpose of Junction reservoir is to act as a regulating afterbay
for Union Valley powerhouse and a regulating forebay for the Jaybird tunnel,
which leads to the Jaybird powerhouse. Water released from the Jaybird
powerhouse flows directly into Camino reservoir. In addition, water is also
released downstream from Junction dam by either passing over the spillway or
through one 18-inch-diameter hollow cone valve low-level outlet, which has a
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maximum capacity of about 138 cfs at reservoir full pool (elevation 4,450 feet).
Junction reservoir has a useable storage volume of 2,140 acre-feet, an average
daily fluctuation of about 20 feet, and an annual fluctuation of about 32 feet
(see table 3-2).

Camino Reservoir

Camino reservoir is a regulating afterbay for the Jaybird powerhouse and
one of two regulating forebays for the Camino powerhouse. Brush Creek dam
forms the other regulating forebay for the Camino powerhouse. Water is directed
from Camino reservoir into the Camino tunnel, which joins the Brush Creek
tunnel. Water is also released downstream from Camino dam by either passing
over the spillway or through one 18-inch-diameter hollow cone valve low-level
outlets, which has a capacity of about 112 cfs at full pool. Camino reservoir has a
useable storage volume of 489 acre-feet, an average daily fluctuation of about
20 feet, and an annual fluctuation of about 30 feet (see table 3-2).

Brush Creek Reservoir

Unlike the Camino reservoir and other reservoirs within the UARP, Brush
Creek reservoir is often operated to provide spinning reserves for reliability
purposes. It is also used to generate maximum peak power during emergency and
other short-term situations, such as when all available generating units are
expected to operate at full load for short periods of time. Under this super-peaking
operating mode, the daily water level may fluctuate up to 20 feet, ranging between
the operating pool levels of 2,895.0 and 2,915.0 feet. During the appropriate
nighttime periods of the next 2 to 3 days following this operating mode, SMUD
typically shuts down the operation of the Camino powerhouse while operating the
Jaybird powerhouse. Concurrently, the water exiting the Jaybird powerhouse is
transported via the Camino and Brush Creek tunnels to refill Brush Creek
reservoir. Water is released downstream from Brush Creek dam by either passing
over the spillway or through a low-level outlet, which has a capacity of about
145 cfs at full pool. Brush Creek reservoir has a useable storage volume of
374 acre-feet and an average annual fluctuation of less than 1 foot (see table 3-2).

Slab Creek Reservoir

Slab Creek reservoir is a regulating afterbay for the Camino powerhouse
and a regulating forebay for the White Rock powerhouse, which releases into
PG&E’s Chili Bar reservoir. Under the Proposed Action, Slab Creek reservoir
also would function as the lower reservoir for the lowa Hill development. Water
is released from the reservoir through the White Rock tunnel. Water is also
released downstream from Slab Creek dam by either passing over the spillway or
through one 24-inch-diameter Howell-Bunger valve low-level outlet, which leads
either to the Slab Creek powerhouse or a bypass facility if the powerhouse is not
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operating. The low-level outlet valve has a capacity of about 270 cfs at full pool.
Slab Creek reservoir has a useable storage volume of 5,580 acre-feet, an average
daily fluctuation of about 6 feet, and an annual fluctuation of about 30 feet (see
table 3-2 and figure 3-8).

Slab Creek Reservoir Daily Water Surface Elevations
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Figure 3-8. Slab Creek reservoir daily water surface elevations.
(Source: CDEC, 2007)

Chili Bar Reservoir

PG&E’s Chili Bar reservoir is a regulating afterbay for SMUD’s White
Rock powerhouse and a regulating forebay for PG&E’s Chili Bar powerhouse.
Water is released from the reservoir through the penstock leading to the
powerhouse located near the base of the dam or though the spillway. PG&E
describes the operation of Chili Bar as a reregulation facility from the upstream
SMUD system to maintain the desired flow regime in the SFAR during peaking
operations at White Rock powerhouse while providing minimum and recreational
flow releases to downstream reaches. Chili Bar reservoir has a useable storage
volume of 1,088 acre-feet, an average daily fluctuation of 4.2 feet and normally

not exceeding 7 feet per day, and an annual variation of about 14.5 feet (see
table 3-2).
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Flow in Project Reaches

Twelve sections of river (about 81 river miles, excluding reservoirs) are
affected by the UARP through either a bypass of water around the section of river
via a Project tunnel or canal, or storage at and release of water from a UARP dam
directly into the reach (see figure 3-1). These sections of river are called Project
reaches, and are mostly named after the UARP facility from which the water is
diverted or stored. The downstream end of each Project reach is established by a
UARRP facility (typically the normal high water line of the next downstream
reservoir), a non-UARP reservoir, or the confluence with a major tributary.

The volume of water flowing in the different Project reaches is a function
of three factors: (1) minimum releases at Project reservoirs; (2) accretion provided
by various tributaries within the reaches; (3) and spill from the reservoirs. SMUD
is currently required to release minimum water quantities for the protection of
aquatic resources in downstream reaches. The minimum releases required by the
current license generally vary by month and water year type. Four water year
types are specified in the current license, with each defined by the total annual
volume of water inflow to Folsom Lake, which is located downstream of the
UARP on the main stem of the American River:

e Type 1—Inflow less than 1.0 million acre-feet
e Type 2—Inflow between 1.0 to 1.499 million acre-feet
e Type 3—Inflow between 1.5 to 1.999 million acre-feet

e Type 4—Inflow greater and equal to 2.0 million acre-feet.

Accretion is an important factor in determining flows in the Project reaches.
A characteristic feature of the UARP area is the high level of seasonal variability
in runoff, which dictates the distribution and volume of accretion that flows into
the UARP reaches. The majority of the runoff in the different watersheds occurs
during the snowmelt period, roughly between April and June, when melting snow
runs off the dominant metamorphic and granitic rock surfaces. Little water is
retained in the watersheds beyond the runoff period due to the shallow soil
deposits overlaying the rock surfaces. Thus, the difference in volume of water
flowing in Project reaches between spring and summer is substantial, ranging from
many hundreds of cfs to less than 1 cfs, or in some cases no flow. The typical
spring snowmelt runoff pattern of the upper reaches is replaced in the lower
reaches by a winter runoff pattern. In the Junction, Camino, and Slab Creek
reaches, for example, the accretion attains its highest point in February and March.

Spill from UARP reservoirs into the Project reaches occurs with varying
levels of frequency and magnitude. In general, spills are less frequent at the three
large storage reservoirs, Loon Lake, Union Valley, and Ice House. These
reservoirs often have sufficient storage capacity to capture the snowmelt flows
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without spilling, except in wetter water years. The afterbay/forebay reservoirs
(such as Junction, Camino, Gerle Creek, and Robbs Peak) spill more frequently
due to their limited size compared to the volume of accretion flows that originate
within their watersheds.

The existing flow regime in each Project reach is discussed below. Tables
3-3 through 3-11 (at the end of this discussion) summarize the reach data and
terminology, current required minimum streamflows and streamflow data for the
reaches with seasonally adjusted minimum streamflow requirements and USGS
gages in the Project reaches.

Rubicon Dam Reach

The existing flow regime in the Rubicon dam reach is highly variable, due
primarily to accretion flows associated with snowmelt runoff. The existing release
schedule for Rubicon dam requires a year-round minimum release of 6 cfs as
measured at USGS gage no. 11427960 (Rubicon River below Rubicon Lake) or
natural inflow from the Rubicon River. During the late summer/early fall period,
when inflow falls below 1 cfs or to zero SMUD usually releases 1 cfs from the
dam. Generally, accretion in the Project reach is also zero during this low-flow
period, which results in the 1 cfs release extending throughout the entire reach,
even past Miller Creek, which typically dries up in summer. The sole
augmentation of flow in this reach during this period occurs at the confluence with
the Little Rubicon River, where the 1 cfs released by SMUD from Buck Island
reservoir enters the Rubicon River.

During the snowmelt runoff, flows in the reach are substantially higher than
the minimum release value of 6 cfs because of the substantial accretion runoff.
Monthly median values for accretion throughout the reach during the snowmelt
period climb to values of approximately 200 to 250 cfs. Winter base flows are
generally low, however, due to the fact that much of the precipitation that falls on
the Project reach watershed is in the form of snow that remains frozen during
winter. Spill at Rubicon reservoir occurs during the spring snowmelt period,
generally in wetter water years. Flow is diverted at Rubicon Lake by the Rubicon
—Rockbound tunnel to Rockbound reservoir. Flow in the diversion tunnel
typically peaks in May with a monthly mean and median of 300 cfs, and reaches
its minimum in September with a monthly mean and median less than 15 cfs.

Rockbound Dam Reach

The Rockbound dam reach is a 0.3-mile ungaged segment of stream that
lies between Rockbound Lake, a non-UARP facility, and Buck Island reservoir.
Rockbound Lake is a natural lake with a small non-UARP masonry dam at its
outlet. At Rockbound Lake, dam maintenance and operation are CDFG’s
responsibility. Because the dam outlet facilities are currently inoperable, flows
out of Rockbound Lake are the result of water passing over the dam into the
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stream reach. The existing flow regime in the stream reach is a combination of
water diverted from the Rubicon River at Rubicon reservoir (and passed through
the Rubicon-Rockbound tunnel into Rockbound Lake) and natural flows in
Highland Creek, which also enter Rockbound Lake. SMUD estimates that
Highland Creek (the main natural tributary to Rockbound Lake) has peak flows of
about 100 cfs during high snowmelt periods. During low-flow periods (such as
during the summer and early fall), inflow to the lake from all sources often ceases.
During these times, flows out of Rockbound Lake into the reach are at constant
levels of less than 1 cfs from leakage at the outlet facilities of the masonry dam.

Buck Island Dam Reach

The existing flow regime in the Buck Island dam reach is very similar to
that of the Rubicon dam reach. Once the snowmelt runoff has ceased, generally
by July, flows in the entire watershed quickly fall to zero. This is true of Highland
Creek, the feeder stream that provides the majority of natural inflow to Buck
Island reservoir, and of the watershed downstream of the reservoir. There are no
tributaries of significance along the 2.5-mile reach of the Little Rubicon River
before its confluence with the Rubicon River, resulting in very minor accretion
values during the dry months. The year-round minimum release schedule for
Buck Island reservoir is 1 cfs, measured at USGS gage no. 11428400 (Little
Rubicon River below Buck Island dam) for all months and water year types. This
reservoir release is augmented by snowmelt accretion in April and May, although
it is of a reduced volume compared to the Rubicon River. Spill at Buck Island
dam, which is not presently measured by the downstream USGS gage, into the
reach generally coincides with the spill events at Rubicon reservoir and occurs
primarily in wet water years. Flow is diverted at Buck Island reservoir by the
Buck Island-Loon Lake tunnel to Loon Lake reservoir. Flow in the diversion
tunnel typically peaks in May and June with a monthly mean and median near 300
cfs, and reaches its minimum in August and September with a monthly mean and
median less than 20 cfs.

Loon Lake Dam Reach

The existing flow regime in the Loon Lake dam reach is similar in nature to
that of the other high elevation Project reaches. The existing license requires a
year-round minimum release of 8 cfs from Loon Lake into Gerle Creek during all
months and all water year types as measured at USGS gage no. 11429500 (Gerle
Creek below Loon Lake). Unlike Rubicon and Buck Island reservoirs, which have
limited storage capacity, releases at Loon Lake during the summer/fall period are
not contingent upon the natural inflow from Ellis Creek, which typically dries up
during summer. Instead, because there is greater storage capacity, releases from
Loon Lake reservoir remain fixed at 8 cfs all summer and fall. Generally, during
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this low-flow period, accretion is insignificant, which results in about 8 cfs,
throughout the course of the 8.5-mile-long reach to Greek Creek reservoir.

During the snowmelt runoff, flows in the reach are substantially higher than
the minimum release value of 8 cfs. SMUD estimates the total-reach accretion
amounts during the snowmelt period reach as about 100 to 150 cfs in AN and BN
water years. The substantial storage capacity of Loon Lake reservoir and its
location at the uppermost end of the watershed result in very infrequent spill,
which is presently measured at the USGS gage below the dam. SMUD states that
daily flows from reservoir releases and accretion through the reach during the
winter and spring are quite variable, with short duration peaks in winter reaching
highs near 1,000 cfs in some years. Flow is diverted at Loon Lake reservoir to the
Loon Lake powerhouse (measured by USGS gage no. 11429340). SMUD states
the Loon Lake powerhouse is typically operated as a daily peaking unit with high
load settings and is turned off during non peaking periods. The average daily flow
at the Loon Lake powerhouse peaks in June, with a mean and maximum in excess
of 200 cfs. The powerhouse is not operated many days during many months other
than during the spring. Water is discharged from the Loon Lake powerhouse to
Gerle Creek reservoir via a 3.8-mile-long tunnel.

Robbs Peak Dam Reach

The existing flow regime in the Robbs Peak dam reach is a function of
releases from Robbs Peak and Gerle Creek dams, spill events at both dams, and
accretion along the 5.9-mile-long reach of the SFRR down to its confluence with
the main stem Rubicon River. Major inflow sources to Gerle Creek dam include
the discharge from the Loon Lake powerhouse and Gerle Creek. At the small
Gerle Creek reservoir, water is diverted to Robbs Peak reservoir via a 1.9-mile-
long canal (see figures 3-1 and 3-2). The release from Gerle Creek dam enters the
Robbs Peak dam reach 1.1 miles downstream of Robbs Peak dam. The current
license requires a combined release from the two dams ranging from 5 to 11 cfs
measured at USGS gage no. 11430000 (SFRR below Gerle Creek) depending on
month and water year type. These releases constitute the primary sources of flow
at the confluence of the SFRR and Gerle Creek, as each segment of the reach
extends about 1 mile, with little contribution from accretion. Downstream of the
confluence of SFRR and Gerle Creek, the reach drops precipitously through a
deeply incised canyon with no major tributaries. Accretion within the reach is low
given the lack of tributaries. During the spring runoff period, the median monthly
accretion throughout the reach is between 40 and 100 cfs in BN and AN water
years. Similarly, accretion in summer/fall is about 5 to 10 cfs.

Flow from Robbs Peak reservoir is diverted by a 3.6 mile tunnel and
penstock to the Robbs Peak powerhouse along the shoreline of Union Valley
reservoir, within the Silver Creek portion of the SFAR watershed. Because Robbs
Peak powerhouse relies largely on water from Loon Lake and lesser amounts from
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Gerle Creek and Robbs Peak reservoirs, Robbs Peak powerhouse operates
similarly to Loon Lake powerhouse as a daily peaking unit with high load settings
and is turned off during non peaking periods.

Ice House Dam Reach

The existing flow regime in the Ice House dam reach is similar to that of
the other high elevation Project reaches although the elevation of the reach is
about 1,000 feet lower than the others. The existing release schedule at Ice House
dam (as measured at USGS gage no. 11441500, SFSC below Ice House dam),
ranges from winter lows of 3 cfs to summer highs of 15 cfs in wet years, but is less
variable in other water year types. Despite the fact that inflow to Ice House
reservoir from the SFSC typically falls to very low values in late summer and
early fall, releases from Ice House dam during this low-flow period are between
5 and 15 cfs because of the reservoir’s storage capacity. Generally, during this
low-flow period, accretion in the reach below the dam is low with normal rates
less than 10 cfs, which results in the 5 to 15 cfs releases accounting for a
substantial amount of the stream flow throughout the course of the 11.5-mile-long
reach.

During the snowmelt runoff, flows in the Ice House reach are substantially
higher than the minimum release values because of the substantial accretion runoff
from tributaries. Daily flows in the reach during winter and spring are quite
variable, with short duration peaks in winter reaching highs of over 1,000 cfs.
Like the other high elevation reaches, winter base flows are generally low because
precipitation that falls on the watershed in the form of snow remains frozen during
winter. Ice House reservoir does not spill regularly. Flow is diverted at Ice House
reservoir to the Jones Fork powerhouse (measured by gage no. 11440900) on the
shoreline of Union Valley reservoir. The Jones Fork powerhouse is typically
operated as a daily peaking unit with high load settings and is turned off during
non peaking periods. The amount of flow diverted to Jones Fork powerhouse
typically peaks in June, with median monthly flows slightly above 70 cfs, and
decreases to flows less than 10 cfs in October and November.

Junction Dam Reach

In contrast to the upstream Project reaches, the flow regime in the Junction
dam reach is influenced by different timing of minimum releases, accretion, and
spill events. The minimum release schedule from Junction dam ranges from a low
of 5 cfs to a high of 20 cfs depending upon month and water year type. Flows up
to 40 cfs are measured by USGS gage no. 11441800 (Silver Creek below Junction
dam). Flows in the reach are augmented by accretion from small tributaries that
enter Silver Creek over the 8.3-mile reach. However, because of the lower
elevation of the Project reach watershed, the timing of accretion flow is shifted
with respect to that of the higher elevation Project reaches. Most of the
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precipitation that falls into the reach watershed does so as rain during winter
storms. Therefore the pattern of accretion runoff peaks in February and March,
with median monthly flows of between 100 and 150 cfs in BN and AN water
years. Another feature of the accretion pattern evident in the Junction dam reach
is the higher volume of inflow entering Silver Creek in the summer/fall. In
contrast to the upper reaches of the UARP, the watersheds in the lower reaches
have deeper soil layers overlaying the bedrock, resulting in more moisture
retention into the summer/fall, and thus, more accretion during the low-flow
period. The resulting daily flows in Silver Creek downstream of Junction dam
range from summer/fall lows of 20 to 40 cfs to winter highs of 100 to 200 cfs.
The pattern of flow in the reach is more variable because the high flow events are
dominated by winter rain events rather than by a sustained snowmelt.

Spill events occur in AN and Wet water years, typically during winter
storms, due in part to the inflow from SFSC and Little Silver Creek, a direct
tributary to Junction reservoir. February and March spill rates during normal and
wet years range from about 500 to 2,000 cfs. Flow is diverted at Junction
reservoir to the Jaybird powerhouse (measured by gage no. 11441780) located at
Camino reservoir. SMUD states that the normal operation of Jaybird powerhouse
1s continuous baseload due to discharge problems with two generators, but
preferred operation is full load daily peaking. The amount of flow diverted to
Jaybird powerhouse typically peaks in May with median monthly flows near 900
cfs and decreases to median flows near 350 cfs in October and November.

Camino Dam Reach

The existing flow regime in the Camino dam reach is very similar to that of
the Junction dam reach, and the timing of flows in the reach is driven by the
similar influences. The minimum release schedule of Camino dam is the same as
Junction dam, ranging from 5 to 20 cfs, depending upon month and water year
type. Flow is measured at USGS gage no. 11441900 (Silver Creek below Camino
dam), which also measures spillage from the dam. The volume and timing of
accretion entering the Camino dam reach differs from the Junction dam reach due
to its lower elevation and lack of substantial tributaries in its 6.2 mile distance.
Due to the lower elevation of the reach, most of the winter precipitation falls as
rain, resulting in highest flows occurring in the winter. The accretion pattern in
summer and fall in the Camino dam reach is similar to that described in the
Junction dam reach, but the volume is lower. The median monthly accretion
levels in the Camino dam reach are generally less than 10 cfs, and the resulting
daily flows in the Camino dam reach range from summer lows of approximately
10 to 20 cfs to winter highs of between 50 and 100 cfs.

SMUD states that spills into the Camino dam reach occur in Wet and AN
years, mostly in the winter months of February and March, and normal spill rates
are about 500 to 2,000 cfs. Flow is diverted at Camino reservoir to the Camino
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powerhouse (measured by gage no. 11441895), located upstream of Slab Creek
reservoir. According to SMUD, normal unit operation is near full load during
peak periods of the day, when water is available. The amount of flow diverted to
Camino powerhouse typically peaks in July through September with median
monthly flows over 700 cfs and decreases to median flows near 350 cfs in October
and November.

The confluence of Silver Creek with the SFAR occurs about 2.8 miles
upstream of the Camino powerhouse. The El Dorado Project (FERC Project No.
184) is located on the SFAR and consists of four lakes in the upper portion of the
watershed and operated by EID to supplement flows in the SFAR. EID operates
these lakes to retain spring and early summer snowmelt for releases later in the
year. This allows EID to meet the consumptive needs of its downstream water
users during the drier July through the early winter period. EID diverts water from
the SFAR at a diversion dam about 22 river miles upstream of the Camino
powerhouse as well as from small tributaries along the south side of the SFAR
above the confluence with Silver Creek. EID withdraws a total of 15,080 acre-feet
per year at rates up to 40 cfs in April through October and 10 to 20 cfs the
reminder of the year (FERC, 2003). The water diverted into the canal, which has
an annual mean flow of 100 cfs (FERC, 2003), in excess of that needed for
downstream consumptive users is directed to the El Dorado powerhouse located
along the SFAR just upstream of the Camino powerhouse. According to the
USGS (USGS, 2007), flows in the SFAR downstream of the El Dorado diversion
dam, as measured at USGS gage 11439500 (SFAR near Kyburz), peak in May
with a monthly median flow near 1,000 cfs and quickly decrease to monthly
median flows near 50 cfs during the July through November.

Brush Creek Dam Reach

The existing flow regime at Brush Creek dam is primarily the result of
releases from Brush Creek dam and accretion over the 2.2-mile Project reach.
Minimum releases from the dam range between 2 and 6 cfs, depending on month
and water year type, as shown in table 3-9. These flows are measured at USGS
gage no. 11442700 (Brush Creek below Brush Creek reservoir). No major
tributaries enter Brush Creek along its short and steep descent to Slab Creek
reservoir, therefore the only flow augmentations to the dam releases are the
accretion flows that accumulate within the immediate watershed of the stream
segment. SMUD states that the median monthly accretion during the winter
runoff period range between 10 to 20 cfs and drops to 1 to 2 cfs in summer and
fall.
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Slab Creek Dam Reach

The existing minimum release schedule at Slab Creek dam ranges from
10 to 36 cfs, depending on month and water year type, and flows are measured at
USGS gage no. 11443450 (SFAR near Camino), which also measures spillage
from Slab Creek dam. Reach flows are augmented by several tributaries that flow
into the SFAR along the 8.0-mile reach, including lowa Canyon, Mosquito, and
Rock Creek. Rock Creek, which is located about 5 miles downstream of Slab
Creek dam, is the largest of the tributaries, draining a watershed of 74.5 square
miles. On Rock Creek, there are diversion weirs that divert water to the Rock
Creek powerhouse (FERC Project P-3189 operated by Enel North America Inc.),
which is operated in a run-of river-mode and only when inflow is greater than the
minimum flow requirements (FERC, 2003). Combined inflow to the SFAR from
the powerhouse and bypassed reach®® of Rock Creek peak in March and April,
with flows near 50 cfs, and low flows occur in August through October, with
flows slightly under 10 cfs. SMUD estimates that during February and March,
these tributaries contribute median monthly accretion of about 200 to 300 cfs in
BN and AN water years and 15 to 30 cfs during the summer/fall low flow period.

Spill at Slab Creek dam occurs primarily during winter and spring. Winter
storms, such as rain-on-snow events in the upper SFAR Basin, can result in large,
short-duration flows entering Slab Creek reservoir and spill events at the dam.
Also, in Wet and AN water years, the SFAR spring snowmelt often leads to flows
that exceed the capacity of Slab Creek reservoir and the White Rock tunnel,
resulting in spillage at the dam. The AN and Wet year spring spill events are
generally longer in duration (lasting for weeks and months) and lower in
magnitude, generally augmenting flow in the reach by less than 10,000 cfs.

Flow is diverted by a 4.9 mile tunnel from Slab Creek reservoir to the
White Rock powerhouse (measured by gage no. 11443460) on Chili Bar reservoir.
Normal unit operation is near full load during peak periods of the day, when water
is available, and the powerhouse is commonly shutdown during off peak periods.
The amount of flow diverted to White Rock powerhouse typically peaks in May,
with median monthly flows near 2,100 cfs, and decreases to median flows near
450 cfs in October and November. The Slab Creek powerhouse is located at the
base of Slab Creek dam and has a maximum hydraulic capacity of 36 cfs. The
powerhouse uses the minimum flow releases for power generation.

%Median flows for USGS gage no. 11444280, Rock Creek powerhouse
near Placerville, and USGS gage no. 11444201, Rock Creek near Placerville.
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Chili Bar Dam Reach

The existing minimum release at Chili Bar dam 1s 100 cfs, but according to
PG&E, due to Project operations, the minimum flow released is typically 200 cfs.
This flow is measured at USGS gage no. 11444500 (SFAR near Placerville) and
also measures powerhouse flow and dam spillage. Flows in the reach are
augmented by several tributaries such as Greenwood and Weber creeks in the
19.1-mile reach downstream of Chili Bar dam before the tailwater associated with
the large Folsom reservoir. As is the case with the Slab Creek dam reach,
accretion from these low elevation tributaries can be substantial during runoff
from winter rain events, but accretion is low during the June through October
period.

PG&E operates the Chili Bar powerhouse near the base of the dam as a
daily peaking plant during the mid June through October period or when water is
not available to operate the plant at full capacity. This operation normally results
in the flow changing from about 200 to about 2,000 cfs during most days, but in
drier years the flows typically peak between 1,100 and 1,500 cfs. On other days or
periods when more flow is available, outflow from White Rock powerhouse and
spillage over Chili Bar dam can cause daily flows to reach over 3,600 cfs. Median
daily flows as measured at USGS gage no. 11444500, peak at 2,300 cfs in May
and are below 600 cfs in October and November. Short-duration spillage at Chili
Bar dam occurs on a relatively regular basis, similar to Slab Creek dam, from
winter storm events. Longer duration spillage flows are common during normal
and wet years during peak snowmelt periods from the upper watershed.

Tables 3-4 through 3-10 summarize the current minimum streamflow
requirements for the stream reaches which vary by water year type and or month.
The current minimum streamflow requirement for the SFAR below Chili Bar dam
is 100 cfs regardless of the water year type.
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Table 3-3.  Data for Project reaches. (Source: SMUD, 2005; PG&E, 2005, as
modified by staff)
Elevation
Range Average
Upstream and Length (feet, from Gradient
Section Reach Name Downstream Termini (miles)  base of dam) (percent)
Main Stem Rubicon dam  Rubicon dam—Miller Creek 4.2 6,509-6,046 1.9
Little Rockbound Rockbound dam—Buck 0.3 6,529-6,436 7.2
Rubicon dam Island reservoir
Buck Island Buck Island dam—Rubicon 2.5 6,413-5,945 2.9
dam River
Gerle Creek Loon Lake Loon Lake dam—Gerle 8.5 6,320-5,231 2.3
dam reservoir
Gerle Creek Gerle Creek Gerle Creek dam—SFRR 1.2 5,170-4,980 3.5
(cont.) dam
SFRR Robbs Peak Robbs Peak dam—Rubicon 5.9 5,817-3,540 5.5
dam River
Silver Creek SFSC Ice House dam—Junction 11.5 5,300-4,450 1.4
reservoir
Main Stem Junction dam—Camino 8.3 4,290-2,915 3.2
reservoir
Camino dam—SFAR 6.2 2,810-2,055 2.3
SFAR Brush Creek Brush Creek dam—Slab 2.2 2,710-1,850 9
Creek reservoir
Main Stem Silver Creek—Slab Creek 2.8 2,055-1,850 1.2
reservoir
Main Stem Slab Creek dam—Chili Bar 8 1,650-995 1.5
reservoir
Main Stem Chili Bar dam—Folsom 19.1 930430 0.5
reservoir
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Table 3-4.  Current minimum streamflow requirements (cfs) for SFRR below
Robbs Peak dam. (Source: SMUD, 2005, as modified by staff)

Month Type 1 Type 2 Type 3 Type 4

October
November
December

January

—_— e = e W

February
March
April
May
June
July

3
1
1
1
1
1
1
3
3
3
August 3
3

—_— = e e e e e e e e e e
— = ek e e e e e ek e e

W W W W W = =

September

Table 3-5.  Current minimum streamflow requirements (cfs) for Gerle Creek
below Gerle Creek dam. (Source: SMUD, 2005, as modified by

staff)
Month Type 1 Type 2 Type 3 Type 4
October 4 4 7 7
November 4 4 4 4
December 4 4 4 4
January 4 4 4 4
February 4 4 4 4
March 4 4 4 4
April 4 4 4 4
May 4 4 7 7
June 4 4 7 7
July 4 4 7 7
August 4 4 7 7
September 4 4 7 7

3-42



20080314- 4000 FERC PDF (Unofficial) 03/14/2008

Table 3-6.  Current minimum streamflow requirements (cfs) for SFSC below Ice
House dam. (Source: SMUD, 2005, as modified by staff)

Month Type 1 Type 2 Type 3 Type 4
October 5 or NF 5 or NF 12 or NF 12 or NF
November 5 or NF 5 or NF 10/4 or NF 10/4 or NF
December 5 or NF 5 or NF 4 or NF 4 or NF
January 5 or NF 5 or NF 3 or NF 3 or NF
February 5 or NF 5 or NF 3 or NF 3 or NF
March 5 or NF 5 or NF 3 or NF 3 or NF
April 5 or NF 5 or NF 3 or NF 3 or NF
May 5 or NF 5 or NF 8 or NF 8 or NF
June 5 or NF 5 or NF 8 or NF 8 or NF
July 5 or NF 5 or NF 15 or NF 15 or NF
August 5 or NF 5 or NF 15 or NF 15 or NF
September 5 or NF 5 or NF 15 or NF 15 or NF

Note: NF — natural flow

Table 3-7.  Current minimum streamflow requirements (cfs) for Silver Creek
below Junction dam. (Source: SMUD, 2005, as modified by staff)

Month Type 1l Type 2 Type 3 Type 4
October 5 10 15 20
November 5 6 8 10
December 5 6 8 10
January 5 6 8 10
February 5 6 8 10
March 5 6 8 10
April 5 6 8 10
May 5 10 15 20
June 5 10 15 20
July 5 10 15 20
August 5 10 15 20
September 5 10 15 20
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Table 3-8.  Current minimum streamflow requirements (cfs) for Silver Creek
below Camino dam. (Source: SMUD, 2005, as modified by staff)

Month Type 1 Type 2 Type 3 Type 4
October 5 10 15 20
November 5 6 8 10
December 5 6 8 10
January 5 6 8 10
February 5 6 8 10
March 5 6 8 10
April 5 6 8 10
May 5 10 15 20
June 5 10 15 20
July 5 10 15 20
August 5 10 15 20
September 5 10 15 20

Table 3-9.  Current minimum streamflow requirements (cfs) for Brush Creek
below Brush Creek dam. (Source: SMUD, 2005, as modified by

staff)
Month Type 1 Type 2 Type 3 Type 4
October 2 2 3 3
November 4 4 6 6
December 4 4 6 6
January 4 4 6 6
February 4 4 6 6
March 4 4 6 6
April 4 4 6 6
May 4 4 6 6
June 2 2 3 3
July 2 2 3 3
August 2 2 3 3
September 2 2 3 3
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Table 3-10. Current minimum streamflow requirements (cfs) for SFAR below
Slab Creek dam. (Source: SMUD, 2005, as modified by staff)

Month Type 1 Type 2 Type 3 Type 4
October 36 36 36 36
November 36/10 36/10 36 36
December 10 10 36 36
January 10 10 36 36
February 10 10 36 36
March 10 10 36 36
April 10 10 36 36
May 10 10 36 36
June 36 36 36 36
July 36 36 36 36
August 36 36 36 36
September 36 36 36 36
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Table 3-11.

Monthly discharge (cfs) statistics for gages in the Project area. (Source: USGS, 2007)

Avg.
(Oct-
Apr)

May Jun Jul Aug Sept

Rubicon
Development

Mean
Median
Max.

Min.

10% Exceed.
90% Exceed.

Buck Island
Development

Mean
Median
Max.

Min.

10% Exceed.
90% Exceed.

Loon Lake
Development

Mean

58.0

354

875

4.2

113.7

10.8

76.4

48.0

940

5.7

157.8

14.4

117.4

USGS Gage No. 11427940 Rubicon-Rockbound Tunnel

(water years 1992—-2005)

365.4 3135 115.9 16.1 2.8
331.5 266.5 37.0 0.1 0.0
973 896 858 248 105
0.0 0.0 0.0 0.0 0.0
705.1 671.1 344.5 52.7 7.5
118.6 16.0 0.0 0.0 0.0

USGS Gage No. 11428300 Buck-Loon Tunnel
(water years 1992—-2005)

462.8 392.6 138.1 18.4 2.5
429.5 335.5 35.0 0.6 0.1
1,160 1,070 1,040 313 80
16.0 0.5 0.0 0.0 0.0
899.0 854.2 441.5 54.4 1.3
152.2 19.9 0.2 0.0 0.0

USGS Gage No. 11429340 Loon Lake Powerhouse

(water years 1992-2005)

188.1 273.4 2333 185.4 101.0

USGS Gage No. 11427960 Rubicon River below Rubicon Lake
(water years 1992-2005)

USGS Gage No. 11428400 Little Rubicon River below Buck Island Dam
(water years 1992-2005)

USGS Gage No. 11429500 Gerle Creek below Loon Lake
(water years 1992-2005)
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Avg. Avg.

(Oct- (Oct-

Apr) May Jun Jul Aug Sept Yearly Apr) May Jun Jul Aug Sept Yearly
Median 40.5 143.5 222.0 199.5 152.5 12.0 52.0 10.1 10.0 9.9 9.5 9.5 9.5 9.9
Max. 796 1,030 990 935 869 773 1,030 27.0 403 16 50 13 13 403
Min. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.2 8.2 8.0 8.9 83 8.3 8.0
10% Exceed. 352.7 436.1 664.7 507.0 461.7 368.5 434.0 12.0 14.0 12.0 12.0 12.0 12.0 12.0
90% Exceed. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.8 9.1 8.9 9.2 8.9 8.7 8.9
Robbs Peak USGS Gage No. 11429300 Robbs Peak Powerhouse USGS Gage No. 11430000 SF Rubicon River below Gerle Creek
Development (water years 1992—-2005) (water years 1992—-2005)
Mean 2524 500.6 404.8 252.0 184.4 101.7 267.6 20.5 40.3 14.1 10.5 10.5 10.7 19.2
Median 197.6 494.5 3125 216.5 152.5 3.0 184.0 8.8 11.0 11.0 11.0 11.0 11.0 11.0
Max. 1,042 1,190 1,180 1,150 874 758 1,220 2,018 3,200 203 20 14 26 8,050
Min. 6.6 0.5 0.0 0.0 0.0 0.0 0.0 5.2 53 5.1 52 5.1 5.1 5.1
10% Exceed. 533.7 932.4 943.1 529.3 469.7 378.2 681.1 13.0 15.0 13.0 12.0 13.0 13.0 13.0
90% Exceed. 45.2 73.0 1.0 0.5 0.5 0.0 0.5 6.1 6.1 6.6 6.6 6.0 6.1 6.0
Ice House USGS Gage No. 11440900 Jones Fork Powerhouse USGS Gage No. 11441500 South Fork of Silver Creek
Development (water years 1988-2005) (water years 1988-2005)
Mean 56.8 77.7 93.4 61.4 62.0 67.9 63.3 8.0 13.4 26.5 16.5 13.4 13.5 11.6
Median 27.4 31.5 65.5 31.5 43.0 26.5 34.0 6.7 9.7 9.4 16.0 16.0 16.0 6.2
Max. 270 287 285 285 254 264 287 418 1,250 457 250 20 25 2,840
Min. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.8 5.1 5.1 52 5.1 5.1 3.0
10% Exceed. 158.3 256.3 262.0 172.5 162.2 194.2 180.0 8.7 11.0 13.0 19.0 19.0 20.0 17.0
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Avg. Avg.

(Oct- (Oct-

Apr) May Jun Jul Aug Sept Yearly Apr) May Jun Jul Aug Sept Yearly
90% Exceed. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5 5.8 5.6 5.7 5.6 5.5 4.8
Junction USGS Gage No. 11441780 Jaybird Powerhouse USGS Gage No. 11441800 Silver Creek below Junction Dam
Development (water years 1992-2005) (water years 1992—-2005)
Mean 512.6 735.3 737.0 678.0 757.1 688.4 598.7 11.2 18.2 179 18.3 18.5 18.5 14.2
Median 440.6 777.0 654.0 647.5 758.0 723.5 492.0 12.4 21.0 21.0 21.0 21.0 21.0 11.0
Max. 1,331 1,400 1,400 1,490 1,390 1,370 1,490 26.9 30.0 23.0 27.0 30.0 28.0 37.0
Min. 0.0 0.0 0.0 0.0 0.5 0.0 0.0 5.7 5.6 5.6 5.7 5.7 5.6 54
10% Exceed. 1,032.5 1,390 1,390 1,237 1,280 1,200 1,287 13.9 22.0 22.0 22.0 23.0 22.0 22.0
90% Exceed. 74.7 74.7 181.8 280.3 337.8 194.7 106.0 6.8 11.0 11.0 11.0 11.0 11.0 6.9
Camino USGS Gage No. 11441895 Camino Powerhouse USGS Gage No. 11441900 Silver Creek below Camino Dam
Development (water years 1988-2005) (water years 1988-2005)
Mean 514.4 661.2 667.9 673.1 749.5 680.1 585.8 73.7 95.3 117.8 120.5 86.6 78.5 80.7
Median 402.9 378.0 520.5 636.5 761.0 705.0 453.0 15.1 153 16.9 18.4 19.6 20.5 20.1
Max. 1,407 1,560 1,510 1,530 1,440 1,470 1,560 5,904 6,868 7,177 6,941 2,247 2,017 6,504
Min. 1.2 0.0 0.0 0.0 4.0 0.0 0.0 5.7 5.6 5.6 5.6 5.6 5.5 53
10% Exceed. 1,057.7 1,440 1,450 1,160 1,260 1,162 1,310 62.5 101.0 214.5 215.5 210.4 195.3 184.7
90% Exceed. 107.1 85.0 131.3 279.4 338.0 2459 116.0 7.5 73 7.2 7.0 7.0 6.9 6.5
Slab Creek USGS Gage No. 11443460 Whiterock Powerhouse USGS Gage No. 11443500 SFAR near Camino, CA
Development (water years 1988-2005) (water years 1988-2005)
Mean 974.4 1,884.3  1,482. 971.8 841.9 759.1 1,062.7 130.5 282.5 287.4 93.1 36.9 373 122.0

6

8002 /¥T /€0 (e 1214joun) 4ad 2434 000¥ -¥TE08002



61-¢

Avg. Avg.

(Oct- (Oct-

Apr) May Jun Jul Aug Sept Yearly Apr) May Jun Jul Aug Sept Yearly
Median 810.2 1,680 1,055 795.5 768.0 723.0 755.0 36.4 37.0 38.0 37.0 37.0 37.0 37.0
Max. 3,304 3,940 3,910 3,860 2,710 2,740 3,950 10,249 12,400 4,260 2,800 43 42 48,900
Min. 0.0 226.0 1.0 0.0 0.0 0.0 0.0 13.3 10.0 28.0 36.0 29.0 29.0 10.0
10% Exceed. 1,903 3,530 3,271 1,876 1,520 1,360 2,600 68.2 248.6 905.1 40.0 40.0 40.0 40.0
90% Exceed. 272.2 541.6 324.9 3144 308.7 233.9 229.0 13.7 10.0 36.0 36.0 36.0 36.0 10.0

Brush Creek Development USGS Gage No. 11442700 Brush Creek Chili Bar Development USGS Gage No. 11444500 SFAR near Placerville
below Brush Creek Dam (water years 1988-2005) (water years 1988-2005)

Mean 6.1 6.1 3.5 3.2 32 32 5.1 1,238.1 2,377.6 1,883.1 1,114.8 925.6 838.3 1,316.1
Median 6.3 6.6 34 34 34 34 4.4 960.9 1,835 1,195 903.0 836.5 766.5 854.0
Max. 97.6 9.3 8.8 6.9 4.1 7.6 620 15,064 16,900 7,000 5,770 2,760 2,890 57,100
Min. 3.8 4.2 2.2 2.1 2.1 2.1 2.1 142.0 210.0 125.0 114.0 130.0 113.0 98.0
10% Exceed. 6.7 7.1 4.4 4.0 3.8 3.9 7.0 2,335.8 4,360 4,789 2,016 1,600 1,480 3,020
90% Exceed. 4.1 4.4 2.4 2.4 2.3 2.4 2.6 337.0 583.4 400.8 388.0 390.4 342.0 3134

Note: All data for 1988 to 2005 water years.
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Water Use

As table 3-12 shows, SMUD currently holds five licenses and one permit issued
by the Water Board for water rights related to the UARP. These water rights authorize
SMUD to directly divert and store water to generate hydroelectric power, provide
recreation, and protect wildlife at its UARP facilities. PG&E is also listed as a water user
for hydroelectric power use at its Chili Bar Project facilities. The current water rights
licenses and permits incorporate the minimum instream flow releases mandated in the
current Commission license. To improve water quality and benefit aquatic resources, the
Proposed Action would increase the instream flow releases mandated in the FERC

20080314- 4000 FERC PDF (Unofficial) 03/14/2008

license.
Table 3-12. Summary of water rights in the UARP and Chili Bar Projects.
(Source: Water Board, 2005)
License/ Quantit
Permit/ Y
Priority Direct Quantity  Diversion
(date) Source(s) Diversion Storage Cap Season Beneficial Use
License SFSC 400 cfs at 49,700 acre- 459,300*  Direct Recreation;
11073 Ice House, feet annually in  acre-feet  diversion: Power at Jones
.. Union Ice House annually 1/1-12/31 Fork, Union
Application .
Valley, reservoir ) Valley,
12323 Junction (max. Storage: Jaybird
2/13/1948  Silver and Camino 195,000 acre- total 10717731 Camino, White
Creek feet annually in  storage
dams . Rock, Slab
Union Valley 238,900
. Creek, and
reservoir acre-feet T
Chili Bar
annually)
powerhouses
License Rubicon 500 cfs at 450 acre-feet 281,100b Direct Recreation;
11074 River Rubicon annually in acre-feet  diversion: Wildlife
.. dam Rubicon annually 1/1-12/31 Protection and
Application .
reservoir, 440 Enhancement;
12624 . (max. Storage:
Little 200 cfs at acre-feet total 10/1-7/31 Power at Loon
7/29/1948 Rubicon  Buck Island  annually in storage Lake, Robbs
River dam Buck Island & Peak, Union
. 226,900
(aka reservoir, acro-feet Valley,
Rockbou 92,000 acre- annually) Jaybird,
nd Creek) feet annually in y Camino, White
Gerle  325cfsat - Lo0h oK Creck. and
k L Lak ’ °
Cree o N 141,500 acre- Chili Bar
and Gerle .
dam feet annually in powerhouses
Union Valley
SFRR 175 cfs at reservoir
Robbs Peak
dam
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License/ i
Permit/ Quantity
Priority Direct Quantity  Diversion
(date) Source(s) Diversion Storage Cap Season Beneficial Use
License Silver 400 cfs at NA NA Direct Power at Union
10495 Creek Union diversion:  Valley,
Application Valley, 1/1-12/31 ] aybi.rd, .
14963 Junction, Camino, White
and Camino Rock, Slab
8/12/1952 dams Creek, and
SFAR 800 cfsat  NA NA Chili Bar
Slab Creek powerhouses
and Chili
Bar dams
License SFAR 1,900 cfsat NA NA Direct Power at White
10496 Brush Brush diversion: Rock, Camino,
.. Creek, Slab 1/1-12/31 Slab Creek and
Application Creek o
20522 Cre.e.k and Chili Bar
Chili Bar powerhouses
12/12/62 dams
License SFAR 800 cfs® at NA NA Direct Power at White
10513 Slab Creek diversion: Rock, Chili
. and Chili 1/1-12/31  Bar and Slab
Application
22110 Bar dams Creek
powerhouses
4/23/1965
Permit SFESC 270 cfs at 60,000 acre- NA Direct Power at Union
19025 Ice House feet annually in diversion: ~ Valley and
Application dam Ice House and 1/1-12/31  Jones Fork
26768 Union Valley S . powerhouses
. torage:
3/30/81 reservorrs 10/1-7/31

a

The total amount of water to be taken from the sources (direct diversion plus collection to storage)

shall not exceed 459,300 acre-feet annually. The total amount of water to be placed to beneficial use
(flow through Jaybird powerhouse) under license 11073 and license 10495 shall not exceed 528,400
acre-feet annually.

acre-feet annually.

The quantity of water to be put to beneficial use at Robbs Peak powerhouse shall not exceed 250,000

The maximum average amount diverted in any 30-day period through the White Rock powerhouse

from Slab Creek dam under Licenses 10513, 10495, and 10496 shall not exceed 3,500 cfs.
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On May 24, 2005, SMUD filed two water rights applications with the Water
Board: (1) application no. 31595 for sources from the Rubicon River and (2) application
no. 31596 for diversions from Silver Creek and SFAR sources. The applications involve
the use of SMUD’s existing facilities, including increases in individual storage rights in
reservoirs above the volumes authorized by SMUD’s existing water right licenses and
permit. Water proposed to be stored under these applications would not exceed the total
quantity that SMUD is currently licensed to store under licenses 11073 and 11074. In its
water rights application, SMUD states that its application does not propose a change to
the historical operations of the UARP.

Application 31595 requests a permit to directly divert water from Rubicon River
sources to maximize use of its existing conveyance and power generation facilities.
Because the water would be moved from the Middle Fork American River watershed to
the SFAR watershed, it would flow into Folsom Lake by an alternate channel system.
SMUD seeks to store the water in Rubicon, Buck Island, Gerle Creek, and Robbs Peak
reservoirs for later release to provide for downstream recreational uses, releases for fish
enhancement, and enhanced power generation.

Application 31596 requests a permit to divert water to storage from the Rubicon
River, Silver Creek, and SFAR systems into the Camino Junction, Brush Creek, and Slab
Creek reservoirs. SMUD seeks the additional storage to maintain consistent reservoir
levels to maximize efficiency of power generation and to provide higher lake levels for
recreation. The stored water would consist of a mix of new diversions and of re-
diversions of water discharged from existing UARP facilities upstream.

According to the Water Board, Silver Creek, the American River, and their
tributaries are listed as fully appropriated under Water Right Order 98-08, the Declaration
of Fully Appropriated Stream Systems. Water right applications for diversions from
stream systems that have fully appropriated status under Water Right Order 98-08 are
subject to special conditions for acceptance, including limitations on seasons of
diversion. However, the Water Board allows acceptance of water right applications that
propose non-consumptive use of water, including hydropower generation, from fully
appropriated sources. Water directly diverted under these applications would flow to
Folsom Lake via the SFAR instead of the Middle Fork of the American River. SMUD
made a case to the Water Board for its applications to fall within the definition of non-
consumptive use. However, according to the Water Board, the notice of acceptance of
these applications does not constitute a definitive finding by the Water Board that (1) the
proposed use does not substantially diminish the quantity or quality of water in the
source; or (2) the proposed use does not regulate the flow in the source in such a manner
as to impair any other existing reasonable and beneficial use, including instream use.

Placer County Water Agency uses water of the Middle Fork of the American
River for its Middle Fork American River Project (FERC No. 2079), which lies
downstream of SMUD’s UARP facilities in the Rubicon River watershed. Placer County
Water Agency filed a protest letter (letter from F.E. Francis and W.S. Huang, Attorneys
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for Placer County Water Agency, Auburn, CA, dated January 23, 2007) with the Water
Board against SMUD’s 2005 application for new water rights licenses. The protest is
based on the Water Agency’s analysis that shows that SMUD has diverted water in
excess of amounts permitted by the current licenses, which has resulted in a reduction of
energy production at the Middle Fork American River Project. The Water Board will
make a final determination regarding the water rights application following its normal
procedures, which might include a hearing, if necessary.

Within the UARP or Chili Bar Project areas, there are no consumptive diversions
such as those on the SFAR upstream of the confluence with Silver Creek at the El Dorado
Project.

Water Quality

The existing and potential beneficial uses of waterbodies in the study area for the
UARP and the Chili Bar Project, as determined by the Central Valley Water Board’s
Basin Plan, 4th Edition (Central Valley Water Board, 2004) are presented in table 3-13.
Although SMUD provided information on the beneficial uses for Desolation Valley
Lakes, the Water Board considers it to apply only to lakes within Desolation Valley and
therefore not applicable to waters affected by either of the Projects being evaluated in this
EIS. Table 3-14 presents state standards and objectives for temperature, DO, pH,
coliform bacteria, selected metals, and other physical parameters. The values presented
include criteria set in the Basin Plan, drinking water standards, and California Toxics
Rule. The highest level of a contaminant that is allowed in drinking water, maximum
contaminant level (MCL), is included for several parameters. Primary MCLs are set to
protect human health, whereas secondary MCLs are set to protect the odor, taste, and
appearance of drinking water. There are no numerical or narrative criteria for nutrients.

General Water Quality

General water quality is largely dependent on the geologic and hydrologic
characteristics of a basin. Project area waters are soft, with hardness ranging from less
than 1 mg to about 20 mg CaCOs/L. Most total alkalinity measurements are below 10
mg CaCOs;/L, indicating a low capacity to buffer changes in pH. Concentrations of total
suspended and dissolved solids are low, with values generally less than 10 mg/L. Water
in the reservoirs is relatively clear, with Secchi depths ranging from about 10 to 30 feet.
The trophic status of the reservoirs range from mesotrophic to oligotrophic, based on
Secchi depth and total nitrogen and phosphorus concentrations. The maximum nitrate
concentration in each reservoir and stream reach is generally well below the
concentration of 1.0 mg/L, which SMUD used to characterize source waters that can
stimulate growth of algae. However, large algal mats have been observed in the lower
portion of the Junction dam reach, and excessive algal growth has been reported to occur
in the Chili Bar dam reach (DTA and Stillwater Sciences, 2005a,b). Large amounts of
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algae also have been reported to occur in portions of the Ice House, Loon Lake, and Slab
Creek dam reaches (DTA and Stillwater Sciences, 2005b). Organic compounds
(including oil and grease, methyl-t-butyl ether, and total petroleum hydrocarbons) are
below detection limits.

Table 3-13. Designated beneficial uses of surface waters in the study area.
(Source: Central Valley Water Board, 2004)

SFAR, Upstream of SFAR, Placerville

Beneficial Use Middle Fork® Placerville to Folsom Lake*
MUN: Municipal and domestic supply Existing Existing Existing
AGR: Agriculture (irrigation and/or Existing -- Existing
stock watering)

POW: Hydropower Existing Existing Existing
REC-1: Water contact recreation Existing Existing Existing
REC-2: Non-contact water recreation Existing Existing Existing
WARM: Warm freshwater habitat Potential Potential Existing
COLD: Cold freshwater habitat Existing Existing Existing
SPWN: Cold freshwater habitat Existing Existing --
spawning

WILD: Wildlife habitat Existing Existing Existing
Note: -- — not designated

& Applicable to surface waters of the Rubicon River and its tributaries including the Rubicon, Buck

Island, Loon Lake, Gerle Creek, and Robbs Peak reaches.

Applicable to surface waters associated with the Ice House, Union Valley, Junction, Camino, Brush
Creek, and Slab Creek reaches.

Applicable to surface waters associated with the Chili Bar Project.
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Table 3-14. Water quality objectives to support designated beneficial uses in the study
area. (Sources: Central Valley Water Board, 2004; CDHS, 2002; 40 CFR
§ 131.8)

Parameter

Objective/Standard

Temperature

Dissolved oxygen

pH

Fecal coliform bacteria

Settleable solids

Turbidity

Chemical constituents

Aluminum

Iron (California
Toxics Rule)

Lead®

Mercury (California
Toxics Rule)

Cadmium®
Copper®
Nickel?
Silver®

Zinc?

Natural water temperatures of basin waters shall not be altered unless it can be
demonstrated to the satisfaction of the Central Valley Water Board that such
alteration does not affect beneficial uses. At no time or place, should water
temperature be increased by more than 5°F (2.8°C) above natural receiving
water temperature.

Monthly median of the mean daily DO concentration shall not fall below 85
percent of saturation in the main water mass, and the 95 percent concentration
shall not fall below 75 percent of saturation. DO concentrations shall not be
reduced below 7.0 mg/L.

From 6.5 to 8.5 units, and changes of no more than 0.5 unit.

Based on a minimum of not less than five samples for any 30-day period, shall
not exceed a geometric mean of 200 MPN per 100 mL, nor shall more than ten
percent of the total number of samples taken during any 30-day period exceed

400 MPN/100 mL.

Shall not contain substances in concentrations that result in the deposition of
material that causes nuisance or adversely affects beneficial uses.

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: 1 NTU for natural turbidity of 0 to
5 NTU, 20 percent for 5 to 50 NTU, 10 NTU for 50 to 100 NTU, and 10 percent
for natural turbidity greater than 100 NTU.

Water designated for use as domestic or MUN shall not contain concentrations
of chemical constituents in excess of the MCLs specified in the various
provisions of Title 22 of the California Code of Regulations.

Primary MCL 1,000 pg/L, Secondary MCL 200 pg/L
Secondary MCL 300 pg/L

Primary MCL: At a minimum, water designated for use as domestic or MUN
shall not contain lead in excess of 15 pg/L.

CCC of 0.13 pg/L, CMC of 3.44 pg/L
Primary MCL 2.0 pg/L

Primary MCL of 5 pg/L, CCC of 0.37 pg/L, CMC of 0.32 pg/L
Secondary MCL 1,000 pg/L, CCC of 1.25 pg/L, CMC of 1.54 ug/L
Primary MCL of 100 pg/L, CCC of 7.41 pg/L, CMC of 66.75 pg/L
Secondary MCL 100 pg/L, instantaneous maximum of 0.07 pg/L
Secondary MCL 5,000 pg/L, CCC of 16.79 pg/L, CMC of 16.66 ug/L
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Note: mg/L — milligrams per liter
Hg/L — micrograms per liter
CCC - criterion continuous concentrations
CMC - criterion maximum concentrations
MCL — maximum contaminant level
mL — milliliter
MPN — most probable number
MUN — municipal supply
NTU — nephelometric turbidity units

The Basin Plan’s toxicity water quality objective is to maintain waters free of toxic substance
concentrations that produce detrimental physiological responses in human, plant, animal, and aquatic
life. Therefore, we use criteria set in the California Toxics Rule (40 CFR § 131.8) to assess the
support of these beneficial uses. These criteria are for dissolved metals, rather than total metals, are
dependent on hardness, and include levels of CCC and CMC. Listed criteria were calculated based
on a typical hardness of 10 mg/L as CaCO;.

None of the Project reservoirs or stream reaches was included on the 2002 section
303(d) list of water quality limited waterbodies for any water quality parameters (Central
Valley Water Board, 2003).

Temperature—Table 3-15 presents a summary of thermal characteristics of each
of the reservoirs along with other factors that have the potential to affect water
temperature within and/or downstream of the reservoir. Five of the reservoirs
(i.e., Rubicon, Buck Island, Gerle Creek, Robbs Peak, and Camino) do not typically
thermally stratify. Each of these reservoirs has relatively small storage capacity and an
average retention time of less than 5 days. Rockbound and Loon Lake, which are located
at upper elevations, are dimictic®®, with turnover occurring prior to icing over and again
in the spring after the ice cover melts. In contrast, several of the lower elevation
reservoirs (i.e., Ice House, Union Valley, Junction, Brush Creek, and Slab Creek) do not
ice over and are monomictic, with turnover occurring once in the late fall and remaining
well mixed until spring. SMUD’s water temperature profiling of Slab Creek reservoir
indicates that the reservoir develops only weak and unstable summer stratification
conditions. This lack of a strong stratification is in contrast to the upstream storage
reservoirs (Loon, Union Valley, and Ice House) or even Rockbound Lake, which all
strongly stratify during the summer.

#Lakes and reservoirs that freeze over and normally go through two stratifications
and two mixing cycles a year.
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Table 3-15. Summary of selected reservoir characteristics that affect water temperatures along with vertical profiles of
water temperature collected by applicants, 2000 to 2004. (Source: DTA, 2005a, as modified by staff)
Normal Maximum Average
Storage Capacity Max. Retention
and Water Surface  Depth Time Water Temperature Thermal Stratification
Reservoir Elevation (feet) (days) Low-Level Outlet (°C)? Characteristics
Rubicon 1,450 acre-feet at 9° 4.6 Centerline 6,523 feet, 6.1t015.7 Does not thermally stratify
6,545 feet capacity 18 cfs (1.2 on May 12, 2004)
Rockbound 1,010 acre-feet at 82° -- None 5.1t016.9 Dimictic, develops strong
6,529 feet (9.1 on September 17, thermal stratification with a
2003) 40-foot-deep epilimnion
Buck Island 1,070 acre-feet at 33P 2.5 Centerline 6,420 feet, 5.8t016.8 Does not thermally stratify
6,436 feet capacity 11.6 cfs (2.2 on June 26, 2003)
Loon Lake 76,200 acre-feet at 165 142.5 Centerline 6,327 feet, 49t017.0 Dimictic, weak thermal
6,410 feet capacity 640 cfs (7.7 on September 16, stratification
2003)
Gerle Creek 1,260 acre-feet at 51 - Centerline 5,186 feet, 52t017.2 Does not thermally stratify
5,231 feet capacity 13.6 cfs (2.3 on May 6, 2004)
Robbs Peak 30 acre-feet at 5,231 -- -- Centerline 5,196 feet, No profile data Does not thermally stratify
feet capacity 4.3 cfs
Ice House 45,960 acre-feet at 138 162.3 Centerline 5327.5 feet, 5.1t0 19.0 Monomictic, develops
5,450 feet capacity 46.8 cfs (12.9 on June 12, 2003)  strong thermal stratification
with a 40-foot-deep
epilimnion
Union Valley 277,290 acre-feet at 360 261.6 None 5.1t020.3 Monomictic, develops

4,870 feet

(12.2 on October 1, 2002)

strong thermal stratification
with a 60-foot-deep
epilimnion
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Normal Maximum Average
Storage Capacity Max. Retention
and Water Surface  Depth Time Water Temperature Thermal Stratification
Reservoir Elevation (feet) (days) Low-Level Outlet (°C)? Characteristics
Junction 3,250 acre-feet at 141 1.5 Centerline 4,335 feet, 5.7t014.3 Monomictic, develops a
4,450 feet capacity 138 cfs (7.9 on May 5, 2004) thin (<10-foot-deep)
epilimnion
Camino 825 acre-feet at 2,915 76 0.3 Centerline 2,840 feet, 9.4t010.1 Does not thermally stratify
feet capacity 112 cfs 0.0
Brush Creek 1,530 acre-feet at 140 -- Centerline 2,775 feet, 5.7 t0 20.1 Monomictic, develops
2,915 feet capacity 145 cfs (11.2 on September 16,  strong thermal stratification
2003) with a 50-foot deep
epilimnion
Slab Creek 16,600 acre-feet at 186 2.2 Centerline 1,680 feet, 5.7t0 19.1 Monomictic, develops a
1,850 feet capacity 263 cfs (10.1 on May 4, 2004)  thin (<10-foot-deep)
epilimnion
Chili Bar 3,139 acre-feet at 61° 1.3 Centerline 924 feet, 8.2t017.5 Little thermal stratification
997.5 feet capacity 1,100 cfs (4.1 on September 15,
2003)
Note: -- —not available

a

corresponding date.

b

Based on vertical profiles of water quality.

Overall range of water temperatures measured in reservoir along with the maximum difference in water temperatures in any profiles and the

8002 /¥T /€0 (e 1214joun) 4ad 2434 000¥ -¥TE08002



20080314- 4000 FERC PDF (Unofficial) 03/14/2008

Table 3-16 summarizes the hourly water temperature data recorded with
thermographs in the stream reaches during the relicensing studies conducted in 2000
through 2004. Hourly temperature data were collected during different periods at the
sites. The table summarizes the hourly measurements by providing the absolute range of
temperatures recorded, the maximum of the mean daily temperatures for each day
(maximum mean temperature), and the months that had at least one day with a mean
daily temperature that exceeded 20.0°C™ for each of the monitoring sites. The summary
indicates that temperatures remain relatively cool:

e throughout Loon Lake reach (8.5 miles);

e throughout Gerle Creek reach (1.2 miles);

¢ in the lower portion of the Robbs Peak reach (about 4 miles);
¢ in the upper portion of Ice House reach (about 7 miles);

e throughout Junction reach (8.3 miles);

¢ in the upper end of Camino reach (about 3 miles)

e throughout Brush Creek reach (2.2 miles);

e in the Upper portion of Slab Creek reach (about 4 miles) and

in the upper portion of Chili Bar dam reach (about 7 miles).

Seasonally warm temperatures occur:

e throughout Rubicon reach (4.2 miles);

e throughout Buck Island reach (2.5 miles);

¢ in the upper end of Robbs Peak reach (about 2 miles);

¢ in the lower end of Ice House reach (about 4 miles);

e throughout SFAR reach (2.8 miles);

¢ in the lower portion of Slab Creek reach (about 4 miles); and

¢ in the lower portion of Chili Bar dam reach (about 12 miles).

%We used daily average temperatures of greater than 20.0°C as an indicator of
thermal conditions that may limit cold freshwater habitat. This is consistent with the
Water Control Board’s approach for several other locations in the Sacramento River
Basin.
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Table 3-16. Summary of hourly water temperature (°C) data collected by applicants for
selected sites, 2000 to 2004.% (Source: DTA, 2005a, as modified by staff)

Absolute Absolute Max. Months with Mean
Reach Site Min. Max. Mean” >20.0°C®

Rubicon Reservoir Tributary®

Rubicon River upstream of -1.9 26.8 213 July to August
Rubicon reservoir (RR4)°

Rubicon Dam Reach (4.2 miles)

Rubicon River at Rubicon -0.2 22.7 22.2 July to August
dam (RR3)

Rubicon River upstream of 0.0 24.1 21.9 July to August
Rubicon Springs (RR2)

Rubicon River downstream of 0.1 23.7 22.9 June to August

Little Rubicon River (RR1)
Buck Island Dam Reach (2.5 miles)

Little Rubicon at Buck Island -0.4 23.6 22.9 June to September
dam (LRR2)
Little Rubicon River upstream 0.0 26.4 23.7 July to August
of Rubicon River (LRR1)

Loon Lake Dam Reach (8.5 miles)
Gerle Creek at Loon Lake 0.7 17.1 16.9 None
dam (GC6)
Gerle Creek upstream of -0.2 19.1 15.8 None
Jerrett Creek (GC5)
Gerle Creek downstream of 0.0 20.1 18.2 None
Barts Creek (GC4)
Gerle Creek upstream of -0.3 24.3 19.8 None

Gerle Creek reservoir (GC3)
Gerle Creek Dam Reach (1.2 miles)

Gerle Creek at Gerle Creek -0.2 18.6 18.4 None
dam (GC2)

Gerle Creek upstream of S.F. 0.0 19.3 17.0 None
Rubicon River (GC1)

Robbs Peak Dam Reach (5.9 miles)

S.F. Rubicon River upstream -0.6 24.5 21.3 July
of Robbs Peak forebay
(SFRR4)"

S.F. Rubicon River at Robbs -0.3 23.1 22.5 July to August
Peak forebay dam (SFRR3)
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Absolute Absolute
Reach Site Min. Max.

Max.
Mean”

Months with Mean
>20.0°C°¢

SF Rubicon River upstream of 0.0 20.2
Gerle Creek (SFRR2)

S.F. Rubicon River -0.2 204
downstream of Gerle Creek
(SFRR1)

S.F. Rubicon River 2 miles 3.0 19.7
downstream of Gerle Creek
(SFRR.5)°

Ice House Reservoir Tributary

S.F. Silver Creek upstream of 0.0 21.7
Ice House reservoir (SFSC6)°

Ice House Dam Reach (11.5 miles)

S.F. Silver Creek at Ice House 2.8 8.6
dam (SFSCS5)

S.F. Silver Creek upstream of -0.2 13.9
Ice House dam road (SFSC4)

S.F. Silver Creek downstream 0.1 159
of Ice House dam road
(SFSC3)

S.F. Silver Creek midway -0.1 26.0
between burn area (SFSC2)

S.F. Silver Creek upstream of -0.2 26.0
Junction reservoir (SFSC1)

Junction Dam Reach (8.3 miles)

Silver Creek at Junction dam -0.2 13.4
(SC4)

Silver Creek upstream of -0.1 22.0
Jaybird powerhouse (SC3)

Camino Dam Reach (6.2 miles)

Silver Creek at Camino dam 0.0 15.3
(SC2)

Silver Creek upstream of 0.5 25.5
SFAR (SC1)

SFAR Reach (2.8 miles)

SFAR upstream of Silver 0.1 26.7
Creek (SFAR12) ©

SFAR downstream of Silver 0.0 25.9
Creek (SFARI11)

3-61

18.4

18.8

18.1

19.7

8.0

8.6

10.8

20.7

213

11.2

20.2

12.7

232

243

23.7

None

None

None

None

None

None

None

July to August

July to August

None

July

None

May to August

June to September

June to September



20080314- 4000 FERC PDF (Unofficial) 03/14/2008

Absolute Absolute Max. Months with Mean

Reach Site Min. Max. Mean " >20.0°C°
SFAR downstream of Camino 0.4 24.7 21.9 July to August
powerhouse (SFAR10)

Brush Creek Dam Reach (2.2 miles)

Brush Creek upstream of 5.8 18.6 16.9 None
Brush Creek dam (BC3)®

Brush Creek at Brush Creek 1.9 19.0 18.7 None
dam (BC2)

Brush Creek upstream of Slab 3.7 20.5 19.9 None
Creek reservoir (BC1)

Slab Creek Dam Reach (8.0 mile)

SFAR at Slab Creek dam 2.7 16.7 16.3 None
(SFARY9)

SFAR downstream of walking 2.1 19.0 16.8 None
bridge (SFARS)

SFAR at Mosquito Bridge 1.2 24.0 21.6 May to July
(SFAR7)

Rock Creek upstream of 2.6 24.4 23.2 July to September
SFAR (RC1) ¢

SFAR upstream of White 2.8 26.7 24.4 June to September
Rock powerhouse (SFAR6)

SFAR downstream of White 1.8 304 19.4 None

Rock powerhouse (SFARS)
Reach Downstream of Chili Bar (19.1 miles)

SFAR at Chili Bar dam 4.5 17.9 17.2 None
(SFAR4)

SFAR upstream of Dutch 3.6 21.3 18.7 None
Creek (SFAR3)

SFAR downstream of 4.2 22.6 21.3 July
Greenwood Creek (SFAR2)

SFAR upstream of Weber 4.2 23.6 21.7 June to July
Creek (SFARI)

Not all sites were monitored in all years.
Max. Mean indicates the maximum of all of the average temperatures for each of the days monitored.

Months with Mean >20.0°C indicates the month(s) with at least one day having a mean temperature
of greater than 20.0°C.

Not affected by the Projects.

Less than two full seasons of data collected.
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In addition, the summary provides information on several stream reaches that are
not affected by the Projects. Relatively cool streams include the SFSC inflow to Ice
House reservoir and Tells Creek inflow to Union Valley reservoir. Seasonally warm
temperatures occur in the Rubicon River inflow to Rubicon reservoir, Big Silver Creek
and Jones Fork Silver Creek inflow to Union Valley reservoir, SFAR upstream of the
Silver Creek confluence, and Rock Creek inflow to SFAR.

Dissolved Oxygen and pH—DO concentrations usually remain above the 7.0-
mg/L criterion in the upper portions of the reservoirs. However, DO concentrations of
less than 7.0 mg/L. were measured in nine of the twelve reservoirs during late summer
and early fall (table 3-17). Based on average DO concentrations for 0.5-meter
increments, the majority of these low DO concentrations ranged from 5.0 to 6.9 mg/L,
although average DO concentrations of less than 5.0 mg/L occurred:

e Near the middle of Rockbound Lake in the bottom 10 feet during early October
2002.

e In deep water at various locations in the Union Valley reservoir during fall and
in the Jones Fork arm of the reservoir in the late summer. Hypoxic (DO <2.0
mg/L) conditions were measured in the bottom 6.5 to 26 feet of the reservoir
during mid-October to early November of 2002.

e In Ice House reservoir in the bottom 13 to 41 feet during late September to
mid-November.

e Throughout the entire water column of Junction reservoir in mid-September
2004.

e Near the middle of Brush Creek reservoir in the bottom 6.5 to 36 feet during
mid-September to early November. Hypoxic conditions in bottom 8.5 feet in
mid-September 2003.

Results of the seasonal pH monitoring of vertical profiles in the reservoirs ranged
from 5.8 to 8.5 standard units. Generally, pH levels decreased with depth in the
reservoirs and were lowest near the bottom of the reservoirs. Seven of the 12 reservoirs
had pH values below the lower allowable limit of 6.5 units, but none of them exceeded
the upper limit of 8.5 units (table 3-17).

Results of the 2002 to 2004 periodic monitoring program of stream reaches
indicate that DO levels generally satisfy the applicable water quality criteria, although
low DO concentrations were measured at a few stream sites during the late summer and
early fall. These included DO concentrations of less than 7.0 mg/L at two UARP
affected stream sites (5.5 mg/L in the outflow from Loon Lake on October 8, 2002, and
4.7 mg/L in the SFAR outflow from Slab Creek reservoir on September 13, 2004), one
Chili Bar Project affected stream site (6.1 mg/L in the SFAR downstream of Greenwood
Creek on September 13, 2004), and one stream site not affected by either Project
(3.7 mg/L in Rocky Basin Creek on September 17, 2003).
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Table 3-17. Summary of the range of water quality data in reservoirs for all vertical
profiles and the maximum fluctuation within any of the profiles, 2002
through 2004. (Source: DTA, 2005a, as modified by staff)

Number of Range of DO Range of DO
Vertical Concentrations Percent of
Location Profiles (mg/L) Saturation Range of pH
Rubicon reservoir 4 8.31t012.0 77 to 102 6.7t07.8
(0.4 on 10/7/02) (4 on 10/7/02) (0.5 on 10/7/02)
Rockbound lake 5 4.1t012.9 42 t0 110 6.1t07.7
(5.0 on 10/7/02) (62 on 10/7/02) (0.9 on 10/7/02)

Buck Island 6 54t011.8 53 to 99 6.5t07.9

reservoir (1.9 on 9/21/04) (18 on 9/21/04) (0.5 0n 9/21/04)

Loon Lake reservoir 21 5.6t012.7 57 to 104 58t07.7

(5.2 0n 9/16/03) (41 on 9/16/03) (0.9 on 9/16/03)

Gerle Creek 7 7.6t012.1 72 to 125 6.1t07.4

reservoir (1.5 on 9/15/04) (19 on 9/15/04) (1.0 on 9/15/04)

Union Valley 32 0.8to11.8 6to 116 58t07.9

reservoir (7.9 on 11/06/02) (90 on 11/06/02) (1.1 on 10/16/02,

10/31/02, and
9/14/04)
Ice House reservoir 28 2.3t013.2 20to 117 6.0to 8.5
(6.8 on 11/14/02) (79 on 10/24/02) (1.4 on 11/06/02)
Junction reservoir 5 3.4t012.6 29to 110 6.2t07.8
(2.3 on 9/16/03) (23 on 9/16/03)) (0.7 on 5/13/03)
Camino reservoir* 2 9.4t09.5 82 to 102 6.8t07.3
(0.1 on 11/13/02) (2 on 11/13/02) (0.1 on 11/13/02
and 9/12/04)

Brush Creek 6 1.6t0 10.4 14 to 103 6.1t07.7

reservoir (7.7 on 9/16/03) (89 on 9/16/03) (0.9 on 9/16/03)

Slab Creek reservoir 17 4.8t0 14.0 46t0 116 6.5t07.8

(2.4 on 9/15/03) (17 on 9/13/04) (0.5 on 6/25/03)

Chili Bar reservoir 13 49t014.3 51to 123 6.7t07.8

(3.4 0n 9/13/04) (36 on 9/13/04) (0.7 on 11/13/02)
Note: The values within the “( )”’s are the maximum fluctuations within vertical profile and the date(s)

that this was measured.

Monitoring results for pH in the stream reaches ranged from 4.9 to 8.7, indicating that
pH is occasionally outside the allowable range of 6.5 to 8.5. Of the 221 riverine pH
measurements, 24 (11 percent) were below 6.5 and 1 (<1 percent) was greater than 8.5.
Most of the sites monitored in the headwaters of the Rubicon River had at least one low pH
value; whereas only four of the SFAR Basin sites had low pH values. Two of these four
sites are upstream of the Projects’ effects. The other two sites are a short distance
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downstream of Ice House and Camino reservoirs. The only pH value above 8.5 was
measured in the SFAR at the most downstream site monitored, just upstream of the Weber
Creek confluence.

Metals and Polychlorinated Biphenyls—The applicants sampled reservoir and stream
reaches for metals, total hardness and total cyanide during seven sampling events in 2002 to
2004 to monitor conditions during fall turnover, the first major rain, spring runoff, and
summer low flow. Hardness in the UARP and Chili Bar Project reservoirs ranged from 1 to
9 mg/L as CaCO;. Hardness in UARP-affected reaches and non-project reaches ranged from
approximately 1 to 20 mg/L, while hardness in the reach downstream of Chili Bar dam
ranged from about 7 to 12 mg/L. All of these results show that surface waters in the area are
soft.

Analyses for metals consisted of total metals in 2002 and 2003 and were expanded to
also include the dissolved fraction of metals in 2004. Comparison of the results of this
sampling effort to the Primary and Secondary MCLs indicates that the concentrations of
metals generally satisfy the Primary and Secondary MCLs in reservoirs and stream reaches
of the Projects. Although 10.8 percent of the 406 total lead samples and 3.7 percent of the
215 total mercury samples exceeded the corresponding Primary MCLs, QA/QC test results
indicate that these high concentrations were likely a result of contamination from sampling
devices used in 2003 and 2004. Sample results for total iron and total aluminum exceeded
the corresponding secondary MCL in 4.2 and 0.7 percent of the samples, respectively.

Table 3-18 displays the percent of the dissolved fraction samples for cadmium,
copper, lead, nickel, silver, and zinc that exceed the corresponding criterion continuous
concentrations (CCC) and criterion maximum concentrations (CMC). This analysis
indicates that most samples had concentrations that were below the CCC and CMC for most
of these metals. In streams, more than 10 percent of the samples exceeded the CCC and/or
the CMC for copper and lead. Both the UARP and Chili Bar Project-affected stream reaches
tended to exceed the CCC and CMC for copper more than the reaches not affected by the
Projects. Due to contamination of the samples collected in 2004 from the sampling device, it
is not possible to determine how frequently the lead CCC or CMC was exceeded in the
reservoirs. However, it appears that the frequency of exceedance of the CCC and CMC in
the Project reservoirs is about the same as in Project-affected stream reaches, based on
comparison of the total recoverable lead levels for both stream and reservoir sites in samples
collected in 2002 and 2003. Dissolved copper concentrations exceeded the CCC and CMC
in half of the samples from Chili Bar reservoir and 21.7 percent of the samples from the
UARP reservoirs. More than 10 percent of the samples from Chili Bar reservoir exceeded
the CCC and CMC for cadmium and zinc.

The applicants analyzed bioaccumulation of trace metals using samples of four
piscivorous fish species collected from five UARP reservoirs and Chili Bar reservoir.
Sampling these piscivorous fish is expected to document near maximum effects of
biomagnifications on body burdens. The applicants analyzed one composite fish fillet
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Table 3-18. Frequency of dissolved cadmium, copper, lead, nickel, silver, and zinc
water samples that exceed the corresponding CCC and CMC criteria, 2004.
(Source: DTA, 2005b)

CCC/CMC Criteria Exceedance®

Chili Bar
Non-Project UARP Project UARP

Affected Affected Affected Chili Bar
Metal Reaches Reaches Reaches Reservoirs Reservoir
Cadmium 0/0 1.5/4.5 0/0 2.9/2.9 12.5/12.5
Copper 3.3/3.3 16.6/16.6 33.3/33.3 21.7/21.7 50/50
Lead 33.3/0 33.3/0 11.1/0 b b
Nickel 0/0 0/0 0/0 0/0 0/0
Silver NA/6.6 NA/1.5 NA/0 NA/2.9 NA/0
Zinc 0/0 4.5/4.5 0/0 0/0 16.2/16.2

Note: NA —indicates not applicable.

a

Values are reported as the percent of samples that exceed the CCC followed by “/”” and the percent of
samples that exceed the CMC.

Reservoir samples were contaminated with lead from the Kemmerer sampler and thus lead results are
not valid.

b

sample and one composite fish liver sample collected from each reservoir. Table 3-19
provides descriptions of the composite fish tissue samples and the concentration of trace
metals in them, along with screening values intended to protect humans from consumption
of contaminated fish. As expected, the fish liver samples generally had higher
concentrations of all of the metals analyzed.

Arsenic concentrations in some fish fillets exceeded the screening values set to
protect recreational and subsistence anglers. The recreational screening value of
0.026 milligram per kilogram (mg/kg) was exceeded in samples from three of the
reservoirs (Ice House, Union Valley, and Gerle Creek). Since the detection level for
arsenic was higher than the screening value for subsistence anglers, it is not possible to
determine whether fish from the other three sampled reservoirs also exceed the
subsistence screening value. The applicants analyzed the fish samples for total mercury,
not methylmercury. However, EPA (2000) recommends the use of total mercury as a
conservative surrogate for methylmercury in fish tissue since most of the mercury
accumulated in fish is generally in the form of methylmercury and methylmercury
analysis is relatively expensive. Comparison of the total mercury concentrations to the
concentrations of screening values set for methylmercury suggests that contamination of
piscivorous fish in Slab Creek and Union Valley reservoirs may be at harmful levels for
recreational anglers. This conservative approach also suggests that mercury
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Table 3-19. Trace metal concentrations (mg/kg) in composite fish fillet and fish liver samples (shown in parentheses) from
selected UARP and Chili Bar Project reservoirs, samples collected on December 16, 2003.% (Source: DTA,
2005b; EPA, 2000)
Screening
Metal Values® Loon Lake Gerle Creek  Union Valley Ice House Slab Creek Chili Bar
Composite 6 brown trout with 1 brown trout 4 smallmouth 7 rainbow trout 1 brown trout 8 Sacramento
sample fork lengths of 13.5  with fork length  bass with fork with fork with fork pikeminnow with
description to 14.8 inches 0of 20.1 inches  lengths of 11.8  lengths of 8.4 length of fork lengths of 9.4 to
to 15.7 inches  to 13.4 inches 19.1 inches 12.8 inches
Silver - <0.002 (1.74) <0.002 (1.86)  <0.002 (0.013)  <0.002 (0.22)  <0.002 (0.17) <0.002 (<0.002)
Aluminum - 0.37 (<0.02) <0.02 (6.55)  <0.02(21.2)  <0.02(<0.02)  <0.02 (<0.02) <0.02 (<0.02)
Arsenic Rec 0.026, <0.02 (0.38) 0.028° (1.19) 0.06 (0.12) 0.16 (0.099) <0.02 (0.038) <0.02 (0.051)
Subs 0.00327
Cadmium Rec 4.0, Subs 0.0080 (0.62) 0.0008° (0.83)  <0.0004 (0.64) <0.0004 <0.0004 0.0013 (0.019)
0.491 (0.025) (0.029)
Chromium - 0.094 (0.139) 0.093 (0.121)  0.086 (0.161)  0.080 (0.156) 0.089 (0.09) 0.066 (0.118)
Copper - 0.48 (87.8) 0.52 (126) 0.47 (4.11) 0.46 (35.3) 0.44 (9.74) 0.39 (2.12)
Manganese - 0.037 (1.11) 0.0009° (0.43) 0.13 (0.97) 0.12 (1.47) 0.012 (1.17) <0.0006 (0.41)
- <0.001 (0.015) <0.001 (0.034) 0.009 (<0.001) <0.001 <0.001 (0.007) <0.001 (0.006)
Nickel (<0.001)
-- <0.0004 (<0.0024)  <0.0004 (0.012) <0.0004 <0.0004 <0.0004 0.0043 (<0.0004)
Lead (0.015) (0.0018) (<0.0004)
Selenium Rec 20, Subs 0.32 (9.14) 0.39 (30.6) 0.21 (0.99) 0.19 (0.91) 0.086 (1.31) 0.14 (0.72)
2.457
Zinc - 4.92 (25.0) 3.53 (52.6) 4.19 (17.8) 4.32 (22.9) 3.60 (27.8) 8.05 (12.0)
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Screening
Metal Values® Loon Lake Gerle Creek  Union Valley Ice House Slab Creek Chili Bar
Rec 0.4, Subs 0.137 (--) 0.321 (--) 0.419 (--) 0.036 (--) 0.595 (--) 0.075 (--)
Mercury 0.049°¢
Note: -- —indicates no guideline criteria from selected literature sources or data available, as appropriate.

% Screening values are directly comparable to concentrations in fish tissues typically eaten by humans (i.e., fillets), but not liver samples. “Rec”

screening values set to protect recreational anglers, based on fish consumption rate of 17.5 grams (g)/day, 70 kg body weight and, for
carcinogens, 10~ risk level and 70-year lifetime. “Subs” screening values set to protect subsistence anglers, based on fish consumption rate of
142.4 g/day, 70 kg body weight and, for carcinogens, 10~ risk level and 70-year lifetime.

Value is below reporting limit, but above the method detection limit.

As methylmercury, although it is recommended that total mercury be analyzed and the conservative assumption be made that all mercury is
present as methylmercury since most mercury in fish and shellfish tissue is present primarily as methylmercury (NAS, 1991, as cited by EPA,
2000; Tollefson, 1989, as cited by EPA, 2000; Tollefson, 1989) and because of the relatively high cost of analyzing for methylmercury. This
approach is deemed to be most protective of human health and most cost-effective (EPA, 2000).
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contamination of piscivorous fish in three of the other reservoirs (Gerle Creek,
Loon Lake, and Chili Bar) may be harmful to subsistence anglers. All of the
cadmium and selenium concentrations measured in fish fillets were less than the
corresponding screening values set for recreational and subsistence anglers.

Coliform Bacteria—During the summer of 2003, SMUD and PG&E
sampled 21 different locations for fecal coliform in a manner consistent with the
applicable water quality standard (i.e., 5 samples in a 30-day period). All of these
30-day periods include the holiday weekend of either Independence Day or Labor
Day, and are therefore representative of the high recreational season. Table 3-20
summarizes the results of this sampling effort.

Table 3-20. Summary of fecal coliform sampling results for UARP reservoirs
and reaches and the reach downstream of Chili Bar, based on five
samples collected during a 30-day period in summer 2003 # showing
location with exceedances of criteria. (Source: DTA, 2005b)

Range Samples in Excess of
(MPN/100 Geometric Mean 400/100 mL criterion
Site mL) (MPN/100 mL) (MPN/100 mL on date)
Union Valley reservoir at <1-3,180 38 3,180 on 6/23
Camino Cove 1,200 on 7/01
Union Valley reservoir at <1-600 10 600 on 6/23
Fashoda Beach
Union Valley reservoir at Jones <1-2,900 17 550 on 6/23
Fork Campground 2,900 on 7/01
Jones Fork Silver Creek at Ice 165-1,500 468 730 on 6/23
House Road 1,500 on 7/22
Big Silver Creek at bike bridge 37-1,160 133 1,160 on 7/22
SFAR downstream of Miner’s <1-6,100 159 6,100 on 7/01
Cabin 438 on 7/08
SFAR downstream of <1-728 31 578 on 7/01
Greenwood Creek 728 on 7/08
SFAR upstream of Hastings 28-3,900 322 3,900 on 7/01
Creek 462 on 7/08
SFAR downstream of Weber <1-9,300 327 660 on 6/25
Creek 9,300 on 7/01
1,350 on 7/08

Notes: MPN/100 mL is most probable number/100 milliliter.
Bold values exceed applicable criterion.

% Each sampling period included either Independence Day or Labor Day weekend.
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Fecal coliform concentrations generally satisfied the applicable criteria in
the sampled reservoirs. However, the 400 most probable number (MPN)/100 mL
criterion that is not to be exceeded in more than 10 percent of the samples was
exceeded in 20 to 40 percent of the samples from all three of the Union Valley
reservoir sample sites. The 400 MPN/100 mL criterion also was exceeded at two
sites in tributaries to Union Valley reservoir that are not affected by the Projects,
and four sites in the Chili Bar bypassed reach. Although the highest values and
most frequent exceedances occurred at the most downstream site, which is located
downstream of Weber Creek and about 1 mile upstream of Folsom Lake, SMUD
reported that fecal coliform concentrations did not increase in an upstream to
downstream direction on each day sampled. The geometric mean remained below
the 200 MPN/100 mL criterion for 18 of the 21 sample sites. This criterion was
exceeded at the two most downstream sites in the Chili Bar bypassed reach and at
a site in Jones Fork Silver Creek that is upstream of the Project’s influence.

3.3.2.2 Environmental Effects

Water Quantity

The Settlement Agreement’s proposed minimum streamflow schedules and
water level regimes for Project-influenced reaches and reservoirs include a variety
of alternative measures for each Project development. Because measures related
to streamflow primarily pertain to protecting and enhancing aquatic and riparian
habitat and recreational opportunities, we discuss the specific aspects of these
measures in sections 3.3.2.2, Water Quality; 3.3.3.2, Aquatic Resources; 3.3.4.2,
Terrestrial Resources; and 3.3.6.2, Recreational Resources. In this section we
discuss the effects of the proposed water level regimes on reservoirs affected by
the UARP and Chili Bar Project operations as well as the means to ensure
compliance with the proposed minimum streamflow schedules and water levels.

Reservoir Levels

Under Proposed Article 1-23, Reservoir Levels, SMUD would within
6 months of license issuance meet or exceed the end-of-the-month reservoir
elevations for Loon Lake, Union Valley, and Ice House reservoirs (table 3-21) and
would manage reservoir levels at Rubicon, Buck Island, Gerle, Junction, Brush,
and Slab Creek reservoirs to meet seasonal targets as described below. This
measure and other reservoir level related measures also pertain to protecting and
enhancing aquatic and riparian habitat, recreational opportunities, and aesthetics;
therefore, we also discuss additional aspects of these measures in sections 3.3.3.2,
Aguatic Resources; 3.3.4.2, Terrestrial Resources; 3.3.6.2, Recreational
Resources; and 3.3.8.2, Aesthetic Resources.
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Table 3-21.  Loon Lake, Union Valley, and Ice House reservoir levels by water
year. (Source: SMUD and PG&E, 2007)

End-of-Month Reservoir Elevation

Reservoir/Month CD Dry BN AN Wet
Loon Lake

July 6,388 6,395 6,399 6,400 6,400

August 6,382 6,389 6,394 6,393 6,393

September 6,379 6,385 6,390 6,390 6,390
Union Valley

July 4,816 4,836 4,856 4,856 4,856

August 4,803 4,827 4,835 4,841 4,842

September 4,796 4,818 4,830 4,830 4,830
Ice House

July 5,435 5,437 5,440 5,441 5,441

August 5,430 5,433 5,434 5,435 5,434

September 5,420 5,429 5,430 5,431 5,430

Rubicon and Buck Island Reservoirs—SMUD would attempt to maintain
the water surface in Rubicon and Buck Island reservoirs at as high an elevation as
practicable, and with a minimum of fluctuation, from May 1 to September 10 of
each year in order to secure the maximum recreational benefits. Both of these
high elevation reservoirs are remote and due to access issues, the gates are
manually installed in June or July and are removed in mid- to late September or
October. As described in Proposed Article 1-1, Minimum Streamflows, SMUD
would maintain an overwintering minimum pool of 6,527 feet in elevation in
Rubicon reservoir for the protection of aquatic species.

Gerle Reservoir—SMUD would attempt to maintain the water surface in
Gerle reservoir at as high an elevation as practicable, and with a minimum of
fluctuation, from May 1 to September 10 of each year. If SMUD anticipates the
reservoir will be drawn down below 5,225 feet during this time period, SMUD
would consult with the Forest Service, Water Board, FWS, and CDFG.

Junction and Brush Creek Reservoirs—SMUD would maintain the
seasonal reservoir levels at Junction and Brush Creek reservoirs within the range
of levels measured between 1975 through 2000 based on the databases maintained
by DWR and SMUD.
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Slab Creek Reservoir—SMUD would attempt to maintain the reservoir
level above 1,830 feet in elevation during daylight hours between 10:00 a.m. and
8:00 p.m. during the period from July 1 through September 30. SMUD would also
attempt to limit daily fluctuations to less than 7 feet per day during daylight hours
between 10:00 a.m. and 8:00 p.m. from July 1 through September 30. The
minimum reservoir elevation and maximum daily fluctuation would be reassessed
and modified if necessary to accommodate (1) the operation of the proposed lowa
Hill development, should it be constructed; (2) the recreational use at Slab Creek
reservoir; and (3) other applicable factors.

Water Levels during a Super Dry Water Year—A super dry (SD) year is
defined as any critically dry (CD) year that is immediately preceded by a dry or
CD water year or any dry water year type that is immediately preceded by any
combination of two dry or CD water year types. In the event of a SD year, SMUD
would, by March 10, notify the Forest Service, CDFG, and the Water Board about
their concerns related to reservoir levels. By June 1 of a SD year, SMUD would
confer with the Forest Service, CDFG, Water Board, and the Consultation Group
to discuss reservoir operations plans and reservoir levels during the SD water year.
Upon approval by the Forest Service, the Commission, Water Board, and CDFG.
SMUD would implement the revised operations while balancing, as discussed in
the Settlement Agreement, a wide range of aquatic, recreation, water supply, and
power generation issues for a SD year.

Our Analysis
End of Month Water Levels

The proposed end-of-month water levels at Loon Lake, Ice House, and
Union Valley are somewhat similar to historical operation of all three reservoirs.
However, the Settlement Agreement includes a wide range of proposed measures
including increased minimum flows, pulse flows, ramping rates, recreational
releases and others that would affect reservoir water levels while providing
enhancement to water quality and aquatic, terrestrial, recreational, and other
resources.

As part of the Settlement process, CDFG modeled the operations of the
UARP and Chili Bar Project using the HEC-ResSim®' model to help evaluate the
effects of various streamflow and reservoir elevation targets. In addition to
reservoir and streamflow requirements, the model also included energy generation
based on the Settlement Agreement and several other factors. The model included

S'HEC-ResSim is a computer reservoir system simulation program
developed by the U.S. Army Corps of Engineers for performing reservoir
operation modeling under a variety of operational goals and constraints.
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simulation of Project operations under current measures and operation practices,
designated as the “Base Case.” Simulation of the Proposed Action, including the
proposed minimum flows, pulse flows, reservoir elevation, maintenance, and other
measures using the historical inflow data, is designated in the following figures as
the “Settlement Agreement.” Output from the model included streamflow data,
power generation, reservoir elevation data, and other information at both 30-
minute and 1-day intervals for the 1975 to 2000 water years.

Table 3-22 shows the water year types for water years 1992 through 1999.
Figures 3-9 through 3-11 are representative of the reservoir levels in Loon Lake,
Ice House reservoir, and Union Valley reservoir for water years 1992 through
1999 (a grouping of years that include a reasonable representation of water year
types) from the output of the HEC-ResSim model under the Proposed Action.
These figures show that in almost all cases, SMUD could achieve the end-of-
month target elevations while meeting the proposed minimum streamflow
schedules included in the Settlement Agreement. However, as shown in the
figures, the end-of-month water levels would not have been met at the reservoirs
in 1992, which under the Settlement Agreement would have been classified as an
SD year as, discussed later in this section.

Table 3-22. Water year types for 1992—-1999.
(Source: SMUD, 2005)

Year Water Year Type
1992 Dry

1993 Above Normal
1994 Critically Dry
1995 Wet

1996 Above Normal
1997 Wet

1998 Wet

1998 Above Normal
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Loon Lake Reservoir
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Figure 3-9. Loon Lake reservoir modeled elevations for 1992 to 1999 water years. (Source: CDFG, 2007, as

modified by staf¥).
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Ice House Reservoir
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Figure 3-10. Ice House reservoir modeled elevations for 1992 to 1999 water years. (Source: CDFG, 2007, as modified
by staf¥).
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Union Valley Reservoir
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Figure 3-11. Union Valley reservoir modeled elevations for 1992 to 1999 water years. (Source: CDFG, 2007, as

modified by staff).
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Water Levels during a Super Dry Water Year

Review of the water year type records indicate the SD water year types have
occurred three times between 1975 and 2005 (1977, 1988, and 1992). HEC-ResSim
modeling indicates that water levels in the three main storage reservoirs could fail to
meet the CD end-of-month targets during these years. Figure 3-12 shows the Base and
the Proposed Action water levels during these SD years at Union Valley reservoir, the
largest storage reservoir. This figure is representative of several important aspects,
including the variation in severity of SD years. Another key feature of this figure is the
additional drawdown that would have occurred in 1977, when measures included in the
Settlement Agreement would have resulted in additional drawdown during the summer.

Union Valley Reservoir Super Dry Water Year Types
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Figure 3-12. Union Valley reservoir modeled base and Proposed Action water
surface elevations from July to September 30 for 1977, 1988, and
1992. (Source: CDFG, 2007, as modified by staff)
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Rubicon and Buck Island Reservoirs

HEC-ResSim modeling of the effects of the Proposed Action on the reservoir
levels at Rubicon and Buck Island reservoirs showed that fluctuations of the water
levels of these two reservoirs would still occur and be somewhat similar to existing
conditions. Existing conditions for the past 8 years at these reservoirs are shown in
figures 3-13 and 3-14. Many of these fluctuations, especially early in the May through
September 10 period as shown in figures 3-13 and 3-14, are due to rapidly varying
inflow to the reservoirs. These high elevation reservoirs have limited storage capacity
and are affected by changes in the inflow to the reservoirs, normally driven by
snowmelt. However, these graphs do show a relatively stable water surface elevation
during low inflow conditions, which normally start during July and extending through
the recreational season. In addition, the manual installation of the gates at these
reservoirs normally occurs in early June or July and they are removed in mid- to late
September or October. Not provided in the graphs are overwintering reservoir
elevations at Rubicon reservoir. Modeled elevations during the winter period are
similar to existing operations and did not fall below elevation 6,532 feet, 5 feet above
the proposed minimum pool elevation.

Gerle Reservoir

HEC-ResSim modeling of the measures in the Proposed Action analyzed its
effects on the reservoir levels at Gerle reservoir and showed that fluctuations of the
water levels of this reservoir would still occur. This is partly because Gerle reservoir
operates as an afterbay for Loon Lake powerhouse and as a forebay for the canal
leading to Robbs Peak reservoir and powerhouse. Many of the variations in the early
part of the May 1 to September 10 period (see figure 3-15) are the result of limited
storage capacity and rapid variations in inflow similar to the Rubicon and Buck Island
reservoirs. These graphs also show that SMUD would not be able to maintain the
reservoir at an elevation of 5,225 feet, the trigger elevation for consulting with the
Agencies.*

%2For simplicity purposes, the transition between Gerle Creek reservoir and the
Gerle Creek canal was modeled as an uncontrolled outlet. However, in actuality, there
are gates at the headworks to the Gerle Creek canal, and it is expected that SMUD
would use these gates to help maintain the elevation of Gerle Creek reservoir at or
above 5,225 feet during the summer recreation season. Under current conditions, fish
passage from Gerle Creek reservoir to Gerle Creek seems to be more of a function of
streambed geometry above the maximum level of the reservoir than of reservoir level,
and reservoir levels do not substantially affect fish passage to Gerle Creek.
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Rubicon Reservoir (May 1 - September 10)
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Figure 3-13. Rubicon reservoir modeled elevations between May 1 and September
10 for 1992 to 1999. (Source: CDFG, 2007, as modified by staff)

Buck Island Reservoir (May 1 - September 10)
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Figure 3-14. Buck Island reservoir modeled elevations between May 1 and
September 10 for 1992 to 1999. (Source: CDFG, 2007,
as modified by staff)
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Gerle Creek Reservoir (May 1 to September 10)
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Figure 3-15. Gerle Creek reservoir modeled elevations between May 1 and
September 10 for 1992 to 1999. (Source: CDFG, 2007 as
modified by staff)

Junction and Brush Creek Reservoirs

Both of these reservoirs serve as afterbays and forebays for downstream and
upstream powerhouses. In the past, SMUD has operated them with water variations of
approximately 20 feet per day during peaking operations. HEC-ResSim modeling of
the Proposed Action indicates that this type of variation would continue to occur,
largely the result of continued daily peaking operations and the limited storage capacity
of the reservoirs.

Slab Creek Reservoir

HEC-ResSim modeling of the effects of the Proposed Action’s measures on
reservoir levels at Slab Creek reservoir shows that daily fluctuation at this reservoir
would occur, but would be likely to be less than under existing conditions. Existing
daily fluctuations at this reservoir are normally about 6 feet, with only a few days per
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year over 7 feet. Figure 3-16 provides representative short-interval data of historical
and modeled water surfaces in Slab Creek reservoir for July 1 through September 30,
1999. This figure shows a substantial decrease in the daily fluctuation of Slab Creek
reservoir and indicates that water levels remain above elevation 1,830.33

Slab Creek Reservoir (July 1 - September 30)
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Figure 3-16. Slab Creek reservoir historical one hour and modeled half hour
elevations between May 1 and September 10 1999. (Source: CDFG,
2007; CDEC, 2007, as modified by staf¥)

3For model simplicity purposes, coordinated operations between Slab Creek
reservoir and Chili Bar reservoir was simulated using the implicit storage balance option
within HEC-ResSim. In addition, the target elevation for Slab Creek reservoir was set
at a constant elevation of 1,843 feet. The reservoir fluctuation depicted in the model
output is primarily a result of these modeling simplifications. It is expected that the
daily fluctuation in Slab Creek reservoir water surface elevations (absent effects from
the lTowa Hill development) will be similar to historical operations.
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Flow and Water Level Monitoring—Flow and water level gages are in place on
many Project-affected reaches and reservoirs (tables 3-23 and 3-24).

Table 3-23. Existing streamflow gages in the UARP area.
(Source: SMUD, 2005, USGS, 2007)

Existing USGS Gage No. Gage name
11427960 Rubicon River below Rubicon dam, near Meeks Bay®
11428400 Little Rubicon River below Buck Island dam®
11429500 Gerle Creek below Loon Lake dam
11430000 SFRR below Gerle Creek
11441500 SFSC near Ice House
11441800 Silver Creek below Junction dam near Pollock Pines®
11441900 Silver Creek below Camino dam
11442700 Brush Creek below Brush Creek dam near Pollock Pines
11443500 South Fork of the American River near Camino

measures flows below 10 cfs, does not measure dam spillage.
measures flows below 2 cfs, does not measure dam spillage.
measures flows up to 40 cfs, does not measure dam spillage.

Table 3-24. Existing reservoir gages in UARP area.
(Source: SMUD, 2005, CDEC, 2007)
Existing DWR
Existing USGS No. Abbreviation Reservoir Name
NA RBL Rubicon

11429350 LON Loon Lake
11429600 GLL Gerle Creek
11441100 ICH Ice House
11441001 UNV Union Valley
11441760 INC Junction
11441890 CMI Camino
11442690 BHC Brush Creek
11443450 SLB Slab Creek
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Currently, SMUD maintains these gages and conducts monitoring and other
procedures under the supervision of, and in conjunction with, USGS. Under Proposed
Article 1-10, Streamflow and Reservoir Elevation Gaging, SMUD would maintain
gages at almost all the current locations to monitor stream flows and reservoir levels, as
well as conduct gage installation, rating, and measurements.

PG&E’s existing and proposed compliance point for flows released from the
Chili Bar Project is the existing USGS gage no. 11444500 (SFAR near Placerville).
Under Proposed Article 2-8, Streamflow and Reservoir Elevation Gaging, PG&E also
proposes to monitor the water level of Chili Bar reservoir to ensure compliance.

Our Analysis

We have reviewed the existing gaging and determined that SMUD would need to
modify the current gaging in order to demonstrate compliance with the proposed
minimum streamflow schedules in several of the downstream reaches.

Measuring flows below Rubicon dam. USGS gage no. 11427960 (Rubicon
River below Rubicon dam) is a measuring device located in the outlet pipes of Rubicon
dam and computes flow up to 10 cfs; it does not measure flow from the spillway. An
auxiliary, but non-recording, gage is located about 1,300 feet downstream from the dam
at a point where flow from the spillway has rejoined the channel. Currently, the
recording gage is suitable for measurement of the existing 6 cfs or natural flow
minimum flow requirement. However, the proposed minimum flows are above 10 cfs
during the March through June period of most water year types, as shown in table 3-36.
To demonstrate compliance with the proposed minimum streamflow schedule, SMUD
would need to establish a means to measure outflow in excess of 10 cfs. This might be
possible by converting the existing downstream non-recording gage to a fully
operational and recording gage station or by other methods. In addition, according to
SMUD, the current maximum low level outlet capacity is 18 cfs, so SMUD would need
to modify the outlet pipe and/or structure to allow compliance with streamflows of
20 cfs (April) or 35 cfs (May) during BN, AN, or wet water year types. To monitor
compliance with the proposed pulse events, SMUD could install a gage downstream of
the confluence of the channel from spillways on the main and auxiliary dams and the
low level outlet to monitor the recommended pulse flow event of at least 600 cfs for 3
consecutive days. Alternatively, if deemed feasible by USGS, the Forest Service, and
other parties, SMUD could use the existing Rubicon reservoir water surface recorder
and develop a rating curve to measure the amount of flow over the Rubicon reservoir
spillway. However, it might be technically challenging to measure the flows accurately
due to the length of the spillway crest. Because the Rubicon dam and reservoir are in
the Desolation Wilderness Area, SMUD would need Forest Service approval of any
physical modification to Project facilities necessary to monitor compliance with the
proposed pulse events.
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Measuring flows below Buck Island dam. USGS gage no. 11428400 (Little
Rubicon River below Buck Island dam, near Meeks Bay) is a water stage recording V-
notch sharp-crested weir near the low level outlet of the dam. This gage currently
measures up to 2 cfs and does not measure flow from the spillway; it is suitable for
measuring the current minimum flow requirement of 1 cfs. Because the proposed
minimum flows are above 2 cfs during the March through June period of most water
year types, as shown in table 3-37, SMUD would need to establish a means to measure
outflow in excess of 2 cfs and up to 8§ cfs, such as modifying the existing weir
measurement structure.

Measuring flows below Gerle Creek and Robbs Peak dams. USGS gage no.
11430000 (SFRR below Gerle Creek, near Georgetown) is a water stage recorder
located about 600 feet downstream of the confluence with Gerle Creek and about 1.2
miles downstream from Gerle Creek dam. Currently this gage measures both minimum
flows and spillage over the dam. This gage is also used to also measure minimum flows
from Robbs Peak dam, which is located about 1.1 miles upstream on the SFRR. SMUD
states that manual staff gaging downstream of each dam is currently used in conjunction
with the SFRR gage data. A rectangular weir staff gage is located at the base of Robbs
Peak dam that provides gage data to correctly adjust releases from both Robbs Peak and
Gerle Creek reservoirs. The gaging data is currently used to measure flows released
from each dam during low flow periods. Accretions in the reaches below these two
dams during the summer months are not substantial between the dams and the existing
gage. It would be difficult to install new flow gaging stations in the areas below these
two dams because of the general stairstep boulder/bedrock nature of the stream
channels. Installation of gages at these locations would have both short-term and long-
term environmental consequences (e.g., potential erosion and sedimentation,
destabilization of existing slopes, disturbance of aquatic and riparian habitat, potential
degradation of the local visual quality, and potential disturbance of cultural sites). Plans
for the gaging stations could provide site-specific details regarding how these effects
would be addressed. Consultation with USGS for the development of these gage sites,
if part of a new license, would help ensure future compliance with USGS standards for
flow measurement.

Measuring flows below Junction dam. USGS gage no. 11441800 (SFSC below
Junction dam, near Pollock Pines) is located in the outlet pipe from Junction dam.
Currently this gage does not measure flow above 40 cfs and does not have the ability to
measure flow over the spillway. SMUD states that the low level outlet pipe from
Junction dam has a maximum capacity of 138 cfs. Minimum flows in excess of 40 cfs,
as shown in table 3-44, are proposed for the months of April, May, and June in some
water years. In order to demonstrate compliance with the proposed minimum
streamflow schedule, SMUD would need to establish a means to measure flow in excess
of the current 40 cfs, such as modifying the existing measurement structure.
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Measuring flows below Loon Lake dam, Ice House dam, Camino dam, Brush
Creek dam, and Slab Creek dam. USGS gage no. 11429500 (Gerle Creek below Loon
Lake dam, near Meeks Bay) is a water-stage recorder and V-notch sharp-crested weir
about 0.3 miles below the dam. USGS gage no. 11441500 (SFSC near Ice House) is a
water stage recorder with concrete control, located about 0.4 mile downstream from the
dam. USGS gage no. 11441900 (Silver Creek below Camino dam) is a water stage
recorder located about 0.4 mile downstream from the dam and measures low flow and
dam spillage. USGS gage no. 11442700 (Brush Creek below Brush Creek dam, near
Pollock Pines) measures flow in the outlet pipe from Brush Creek dam. According to
SMUD, the low level outlet pipe from Brush Creek dam has a maximum capacity of
145 cfs. USGS gage no. 11443500 (SFAR near Camino) measures flow with an
acoustic velocity meter approximately 1000 feet below the dam. Currently these gages
measure both minimum flows and spillage over the dams and would be sufficient to
measure the proposed minimum streamflow schedules, including the proposed pulse
flows and/or recreational streamflows.

Operation of reservoir water level elevation gages. Currently, SMUD operates
and maintains all of the water level gages listed in table 3-24, and SMUD reports the
water levels on an hourly basis to the DWR.* This type of monitoring is needed as part
of Project operations to coordinate multiple reservoirs, powerhouses, tunnels, and other
structures within the Project area, and would be expected to continue. The effects of the
Iowa Hill development would include changes in the water-level fluctuations in Slab
Creek reservoir, with a general withdrawal of water during the night and increased
inflow during the day during generation.

Measuring flows below Chili Bar dam. USGS gage no. 11444500 (SFAR near
Placerville) measures flow with a water-stage recorder approximately 700 feet
downstream of the dam. Currently this gage measures both minimum flows and
spillage over the dam and would be sufficient to measure any reasonable flow regime,
including possible recreational streamflows.

Streamflow and Reservoir Elevation Gaging Plan

Under Proposed Article 1-10, Streamflow and Reservoir Elevation Gaging,
SMUD would, within 1 year after license issuance, develop and submit to the
Commission for approval a streamflow and reservoir elevation gaging plan that meets
USGS standards and includes a minimum of 10 streamflow gage locations (see table 3-
23) and nine reservoir elevation compliance gaging locations (see table 3-24). This plan
would be approved by the Water Board prior to filing with the Commission. SMUD
would detail in the plan the maintenance and operation of all of the above mentioned
streamflow and reservoir elevation gages, with the exception of USGS gage no.

%The data are available online at http://cdec.water.ca.gov/reservoir.html.

3-85



20080314- 4000 FERC PDF (Unofficial) 03/14/2008

11430000 (SFRR below Gerle Creek). This gage would be replaced by new gages, one
below Gerle Creek reservoir and one below Robbs Peak reservoir.

As part of the Settlement Agreement, SMUD also proposes to: (1) install and
maintain simple staff gages at the put-ins for the Slab Creek and Ice House recreational
boating runs and perform an investigation to determine whether telemetry equipment
can be installed at Rubicon River below Rubicon dam and Little Rubicon River below
Buck Island dam to monitor conditions and/or control operations, both within 2 years of
licensing; and (2) provide real time information at 15-minute intervals for all
streamflow and reservoir elevation gages.

Under Proposed Article 2-8, Streamflow and Reservoir Elevation Gaging, PG&E
would, within one year after license issuance, develop and file for approval from the
Commission a stream flow and reservoir elevation gaging plan, which would meet
USGS standards. This plan, which would be approved by the Water Board prior to
filing with the Commission, would address compliance streamflow gaging below Chili
Bar dam at the existing USGS gage no. 11444500 (SFAR near Placerville) and water
level compliance at Chili Bar reservoir.

The Placer County Water Agency recommends that SMUD implement a gaging
system of SMUD’s facilities that would verifiably and effectively monitor, report, and
limit the rate of water diversion at SMUD’s diversions facilities in the Rubicon River
watershed. To effectively perform these functions, gaging would be required at the
diversion gage locations shown in table 3-25 and real-time telemetry reporting
capability would need to be installed, maintained, and made available to PCWA and
other resource agencies.

Table 3-25. Existing diversion structure gages in Rubicon River watershed
area of the UARP. (Source: SMUD, 2005)

Existing USGS Gage Number Gage Name
11427940 Rubicon—Rockbound tunnel
11428300 Buck Island-Loon tunnel
11429340 Loon Lake powerhouse
11429300 Robbs Peak powerhouse
Our Analysis

SMUD and PG&E already monitor, or in some cases provide assistance to the
USGS for monitoring and recording, many hydrological indicators, such as reservoir
water level and stream flow in the Project area. Daily, and in many cases hourly or
shorter interval, data recording allows SMUD and PG&E to manage their facilities for
hydroelectric generation and document environmental compliance within the terms of
their existing licenses. The configuration of future flow and water level monitoring
gages would depend on the operating conditions that may be specified in new licenses.
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Developing a coordinated gage installation plan, in consultation with resource and land
management agencies, as well as USGS, would ensure that any new gages necessary to
measure the flows and water levels that may be specified in a new license would
provide accurate data consistent with applicable USGS standards. It also would provide
documentation of the justification for the type of new gage (i.e., a gage with real-time
telemetry capabilities or a gage without such capabilities) that is installed at each site
and any needed modifications to existing streamflow or reservoir elevation gages.

Other specific details of the streamflow gaging and reservoir elevation plans are
discussed below.

Currently, real-time reporting is not available on any diversion structure located
within the Rubicon River watershed area of the UARP. Proposed Article 1-10,
Streamflow and Reservoir Elevation Gaging, does not include gaging at the diversion
structures listed in table 3-25. Although the installation of real-time telemetry and other
equipment to monitor, report, and limit the diversion flow at these structures, as
suggested by Placer County, would provide information on the quantity of water
diverted from these structures, we see no nexus between the requested gaging and this
relicensing proceeding. In fact, this would seem to be a matter that would fall under the
jurisdiction of the Water Board.

Public Information Services

Under Proposed Articles 1-25 and 2-14, Public Information Services, SMUD and
PG&E would provide real-time streamflow and reservoir level information to the public
via staff gages in the reservoirs, web sites, and toll free telephone numbers.

Our Analysis

Staft gages for recreational boating at the put-ins for Slab Creek and Ice House
boating runs. Staff gages at these sites would allow boaters to observe the actual water
level before launching on these whitewater runs. These gages would be roughly
calibrated to flow levels that are too low, too high, or suitable for recreational boating
activities. This measure is discussed in more detail in section 3.3.6.2, Recreational
Resources.

Telemetry equipment on gages on the Rubicon River below Rubicon dam and on
the Little Rubicon River below Buck Island dam. As is the case with possible
modification to the existing gage, or replacement of the gage below Rubicon dam,
SMUD and the Forest Service would need to concur that telemetry equipment 1s
economically and technologically feasible, and whether it could be installed consistent
with law, regulations, and policies applicable to the Desolation Wilderness Area.

Provide real-time information at 15-minute intervals for all stream flow and
reservoir elevation gages within the UARP area. Currently, real-time reporting is not
available to the public on any streamflow gaging sites within the UARP area. Hourly
real-time reservoir levels are available on the CDEC web site. Real-time information
for all streamflow and reservoir elevation locations can normally be easily and
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inexpensively collected in either 1-hour or 15-minute intervals and made available to
the public, which would allow the public, operators of downstream projects such as the
Chili Bar Project and Middle Fork American River Project, and others to coordinate
their activities and operations based on this information.

Chili Bar streamflow and reservoir gaging plan. Flow compliance monitoring for
releases from Chili Bar reservoir would necessitate the continuing operation of gage no.
11444500 located below Chili Bar dam. Currently this is not a real-time USGS gage,
but flows and gage heights at 1-hour intervals are available on the CDEC website for
this streamflow gage. Reservoir level compliance would likely entail an upgrade of the
current system that PG&E uses to monitor the water level within Chili Bar reservoir.

UARP-Only Alternative

Under the UARP-only Alternative, the lowa Hill development would not be
constructed. Minimum flows, pulse flows, ramping rates, streamflow and reservoir
elevation gaging, and public information services would be as described in the Proposed
Action. As a result, the effects of the UARP-only Alternative would be the same as
discussed under the Proposed Action with the exception that Slab Creek reservoir would
not experience the daily and weekly fluctuations from operation of the pumped-storage
facility.

Effects of Project Operations on Water Quality

Operation of the Projects has the potential to affect water temperatures, water
quality, and algae. The available information that serves as the basis for our analysis
regarding the effects of Project operations on water temperatures is not consistent
between reaches. SMUD used water temperature observations and the SNTEMP model
(Theurer et al., 1984) to simulate the effects of altered flow regimes on water
temperatures in the Ice House, Camino, and Slab Creek dam reaches; and it used
CE-QUAL-W2 (Wells, 2000) to simulate the effects of the proposed lowa Hill
development on water temperatures within Slab Creek reservoir. Water temperature
was not modeled for the other UARP or Chili Bar Project-affected reaches and our
analysis is by necessity based on observed temperatures.

The results of hourly temperature measurements made during 2000 to 2004 are
used to represent existing conditions for all reaches. We compare the mean temperature
for each day (i.e., 24-hour period), which we refer to below as “mean temperature”, to
20.0°C as an indicator of whether thermal conditions fully support cold water fishes.
The lack of directly comparable information, as discussed above, resulted in our using
two approaches to evaluate the effects of flows on water temperatures, depending on
whether or not modeling had been done. For the reaches that were modeled, our
analysis focuses on the applicants’ water temperature simulations for 2002, a BN water
year type. To determine the potential effects of proposed operations on water
temperature in Project reaches that were not modeled, we consider the changes in the
proportion of total flow for BN water year types that would be supplied by the
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corresponding dam release (as opposed to the percentage provided by natural accretion).
The existing minimum streamflow schedules referred to in our analysis are shown in
tables 3-4 through 3-10 in section 3.3.2.2, Water Quantity. A summary of the
temperatures in 2000-2004 referred to in our analysis are shown in table 3-16, and the
elevations of the low water intakes and outlets are shown in table 3-15 in section
3.3.2.1, Water Quality. In addition, we evaluate the effects of proposed minimum flows
and operation of the proposed lowa Hill development below using the results of
SMUD’s CE-QUAL-W2 simulations. The results of our analyses of these issues are
summarized in table 3-26, and are discussed below.

Table 3-26. Summary of general water temperature characteristics for the UARP and
Chili Bar Project affected reaches under existing and proposed minimum
instream flows and proposed lowa Hill operations.® (Source: Staff)

Reach Existing Operations” Proposed Operations®

Rubicon Warm late spring to summer releases. In  Temperatures slightly reduced compared
comparison to dam release temperatures,  to existing conditions in May and June, but
major warming in May and June negligible change in July—September.
transitioning to minor to moderate
cooling in July, which continues through
September. Frequently >20°C in portions
of the reach in July and August.

Buck Island ~ Warm late spring to summer releases. Temperatures slightly reduced in May and
Moderate to major warming within the June, but negligible effects in July—
reach during May—June, transitioning to September.
minor cooling in July, which continues
through September. Frequently >20°C
throughout the reach in July and August.

Loon Lake Cool releases through mid-September. Temperatures moderately reduced in June
Moderate warming in May, major and July, and slightly reduced in May and
warming in June—August, and minor August.
cooling in late September. Remain
<20°C throughout the bypassed reach.

Gerle Creek  Moderate warming in May—July followed Temperatures somewhat reduced during
by minor warming in August and minor May through mid-August, and slightly
cooling in September. Remain <20°C increased in September.
throughout the bypassed reach.

Robbs Peak ~ Moderate warming in May—July, minor Temperatures somewhat reduced during

cooling in August, and moderate cooling
in September. Remains <20°C in most
years, but frequently >20°C in Dry years.
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Reach Existing Operations” Proposed Operations °

Ice House Cold May—September releases. Major Based on temperature simulations for a
warming May—September. Infrequently =~ BN year, temperatures would be reduced 3
>20°C in July and August in the lower to 4°C in June and reduced about 2°C in
half of the reach. July. The cooling effect would be smaller

at both the upper and lower ends of the
reach, although temperatures would likely
remain <20°C throughout the entire reach.

Junction Cool May—September releases. Major Temperatures substantially reduced in
warming May—September. Rarely >20°C May—July, maintaining <20°C.
at lower end of reach in July. Temperatures slightly increased in August

and September of AN and Wet water years
due to lower minimum flow releases.

Camino Moderate release temperatures. Major Based on temperature simulations for a
warming in May—September. At the BN year, temperatures at the lower end of
lower end of the reach, >20°C frequently  the reach would be reduced substantially
in July, occasionally in June and August,  in May—July, and remain virtually the
and rarely in May. same in August and September.

Temperatures would be >20°C less often
than under the existing conditions.

SFAR At the upper end of the reach warm Minimal to no measurable effects on
inflows from both the SFAR and Camino temperatures.
dam reach resulting in >20°C frequently
in July and August, occasionally in June,
and rarely in September.

Brush Creek  Major warming in May—July and Temperatures somewhat reduced
moderate warming in August—September. throughout the reach.

Remains <20°C throughout the bypassed
reach.

Slab Creek Moderate release temperatures. In the Based on temperature simulations for a
reach upstream of White Rock BN year, temperatures substantially
powerhouse, major warming in May— reduced at the lower end of the reach,
September. In the lower portion of this although temperatures of >20°C could
section, frequently >20°C in June— continue to occur in June—August.
August. Pumping/generation cycling of the

proposed lowa Hill development would
result in slightly cooler conditions (<1 °C)
within Slab Creek reservoir and the
streamflow releases from Slab Creek dam.

Chili Bar Major warming in June—September and Temperatures slightly reduced May—
moderate warming in May. The lower September, likely to levels that remain
end of the reach is rarely >20°C. <20°C.

Z General trends based on mean temperatures.

respective dam.
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Our Analysis
Rubicon Dam and Buck Island Dam Reaches

The thermal regime of releases from both Rubicon and Buck Island reservoirs,
which do not thermally stratify, have the same general seasonal pattern as in the
Rubicon River inflow to Rubicon reservoir. The mean daily temperatures at the
upstream end of the Rubicon dam reach are about 3 to 6°C in early May, increase to
about 12°C in mid- to late June, rapidly increase to over 20°C in mid-July, then
gradually cool after mid-August. Warmer temperatures occur earlier in the season
during Dry water years. The temperature of releases from Buck Island dam into the
Little Rubicon River follow the same general pattern as the Rubicon dam releases, but
they are about 1.5 to 3°C warmer in late spring to early summer, and slightly (<1°C)
warmer in late summer.

The Rubicon dam and Buck Island dam reaches experience similar changes in
water temperature. Based on mean daily temperatures, both reaches experience
substantial warming (increases of about 1.5 to 3.5°C) in May and June, a transition from
warming to cooling in July, and cooling in August and September. These
characteristics are closely linked to the relationship between accretion and release flows.
Typically, accretion flows account for more than 90 percent of the total flow during
May and June, but less than 15 percent of the total flow in August and September.
Downstream of the confluence of the two rivers, water temperatures tend to closely
follow those of the Little Rubicon River.

Under the Settlement Agreement, the primary objectives for the Rubicon River
downstream of Rubicon dam and the Buck Island dam reach are to provide cold
freshwater habitat for healthy trout and mountain yellow-legged frog populations, and
less conducive conditions for California roach, speckled dace, and golden shiners. The
Settlement Agreement also attempts to reduce elevated aluminum concentrations that
may adversely affect aquatic organisms.

Proposed Article 1-1, Minimum Streamflows, would increase minimum
streamflow releases from both dams during May and June, but would not change
releases during July through September, with the exception of releasing 1 cfs when
natural flows are less than 1 cfs (tables 3-36 and 3-37, see section 3.3.3, Aquatic
Resources, below). Based on our analysis, we conclude that the proposed minimum
streamflow releases would slightly lower May and June water temperatures in both
bypassed reaches, but not change water temperatures during July through September.
Although the settlement parties indicated that the proposed flow regime is intended to
address the elevated aluminum concentrations in Rubicon reservoir, there is no evidence
that they would substantially reduce aluminum concentrations nor is there any evidence
that the aluminum concentrations are Project related. In order to conclusively determine
whether aluminum concentrations are reduced in the reservoir, aluminum concentrations
would need to be monitored after the new flow regime is implemented.
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Loon Lake Dam Reach

Mean daily temperatures typically remain below 20°C in the bypassed reach
between Loon Lake dam and Gerle Creek reservoir. Loon Lake dam releases are made
from the low-level outlet, which is at a depth of 83 feet below the reservoir’s normal
maximum level, resulting in mean daily release temperatures of about 4 to 6°C in early
May, slowly and steadily increasing to about 12°C by late August to mid-September.
During drawdown of Loon Lake in the late summer of some years, mean daily
temperatures of reservoir releases increase to 15 to 17°C at a faster rate. Within this
bypassed reach, mean daily temperatures increase about 1.5°C in May, about 5°C in
June and August, about 7°C in July, and decrease in late September. Much of this
warming of the cool deepwater releases from Loon Lake appears to result from ambient
air temperatures and solar insolation within 2 miles of the dam. Thermal characteristics
of the Loon Lake dam reach appear be highly influenced by the cool late spring and
summer releases from the dam and accretion from tributaries and other sources.
Typically, releases account for less than 10 percent of the total flow during May, about
30 percent of the total flow in June, about 70 percent of the total flow in July, and
90 percent of the flow in August and September.

Under the Settlement Agreement, the primary objectives for the Loon Lake dam
reach are to provide cold freshwater habitat for healthy rainbow trout, brown trout, and
mountain yellow-legged frog populations. Proposed Article 1-1, Minimum Streamflows,
would increase minimum streamflow releases during May through September of most
years, with the largest increases occurring in May and June (table 3-38, see section
3.3.3, Aquatic Resources, below). Based on our analysis, we conclude that the proposed
minimum streamflow releases would slightly lower May and August water
temperatures, and moderately lower water temperatures during June and July.

Gerle Creek Dam and Robbs Peak Dam Reaches

Streamflow releases from both Gerle Creek reservoir and Robbs Peak reservoir,
which do not thermally stratify, have mean daily temperatures that do not exceed 20°C
in most years, although releases from Robbs Peak dam frequently exceed 20°C in July
and August of Dry water years. Mean daily temperatures of releases from Gerle Creek
dam are about 5 to 7°C in early May, increase to about 12°C in mid- to late June, and
increase to their peak of about 15 to 18°C in late August or early September. Warmer
temperatures occur earlier in the season during Dry water years, reaching 12°C as early
as late May. The temperature of releases from Robbs Peak dam into the SFRR were
warmer and much more variable than Gerle Creek dam releases, which are highly
influenced by deep-water releases from Loon Lake, reaching their peak mean daily
temperatures of 18 to 22°C in late July to August. In 2001, a Dry water year, mean
daily temperatures of Robbs Peak dam releases exceeded 20°C continuously from July
14 through August 16, indicating that coldwater fishes are not fully supported.
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Based on differences in mean daily temperatures within the Gerle Creek and
Robb Creek releases, the temperatures of streamflow releases from Gerle Creek dam
and Robbs Peak dam increase about 1.5 to 2°C during May through July before
reaching the Gerle Creek/SFRR confluence. In August, these reaches tend to transition
from increasing to reducing temperatures as a result of ambient air temperatures
becoming cooler. The cooler ambient air temperatures lower mean daily temperatures
about 0.5 to 1.5°C in September. Inflow from the Gerle Creek dam reach had little
effect on temperatures, with the largest effects being an increase of about 0.5°C in
September. These thermal characteristics are closely linked to release temperatures
from Gerle Creek dam, which are sometimes affected by drawdowns of Loon Lake and
Robbs Peak dam.

Under the Settlement Agreement, the objectives include providing cold
freshwater habitat for healthy mountain yellow-legged frog populations in the Gerle
Creek dam reach, and providing cold freshwater habitat for healthy mountain yellow-
legged frog and foothill yellow-legged frog populations in the SFFR downstream of
Robbs Peak dam. Proposed Article 1-1, Minimum Streamflows, would increase
minimum streamflow releases from both Gerle Creek dam and Robbs Peak dam during
May through September, with the largest increases occurring in May and June (tables 3-
39 and 3-40, see section 3.3.3, Aquatic Resources, below). Based on our analysis, we
conclude that the proposed minimum streamflow releases would somewhat lower water
temperatures during May through mid-August, and slightly increase water temperatures
in September. We anticipate that the largest reduction in temperatures would occur in
the SFRR because the proposed minimum streamflow releases are more than four times
the current requirements in May and June.

Ice House Dam Reach

Mean daily temperatures generally remain below 20°C in most of the SFSC
bypassed reach between Ice House dam and Gerle Creek reservoir. Releases from the
Ice House dam low-level outlet, which is at a depth of approximately 122 feet below the
reservoir’s normal maximum level, are drafted from the hypolimnion of Ice House
reservoir, resulting in mean daily release temperatures of about 5 to 7°C from May
through September. About two thirds of this reach flows through a large area that was
burned by the Cleveland Fire in 1992 and that is not fully revegetated. Water
temperature increases are moderate upstream of the area that was burned, but they are
substantial within the burned area. Between the dam and about 0.5 mile upstream of the
burn, mean daily temperatures increased about 2 to 3.5°C in May through August and
about 1°C in September, although temperatures remain below 12°C.

Between the dam and the lower end of the reach, mean daily temperatures
increase about 11 to 12°C in June through August, and about 7°C in May and
September. The monitoring results indicate that mean daily temperatures occasionally
exceed 20°C in the area affected by the burn in July and August, and that they nearly
reach 20°C in June of some years. Thermal characteristics in the Ice House dam reach
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are highly influenced by the cool spring through summer releases from the hypolimnion
of Ice House reservoir, the open unshaded burn area, and accretion from tributaries and
other sources. Based on required minimum flows for BN water years, dam releases
account for about 15 to 20 percent of the total flow in May and June and about 50
percent of the total flow in July through September.

Under the Settlement Agreement, one of the primary objectives for the Ice House
dam reach is to provide temperatures that allow for management of native coldwater
fish species and improve habitat conditions for foothill yellow-legged frog populations.
Proposed Article 1-1, Minimum Streamflows, would substantially increase minimum
streamflow releases during May through July of all years, and August and September of
CD and Dry water years (table 3-42, see section 3.3.3, Aquatic Resources, below).
These higher minimum streamflow releases would reduce water temperatures
throughout much of the bypassed reach.

Comparison of simulated daily mean and daily maximum temperatures indicates
that the existing hypolimnetic releases result in cooler than existing conditions
throughout much of the reach. Simulated temperatures for existing conditions were as
much as 15°C cooler (7°C for existing versus 22°C for natural) just downstream of the
dam, about 3 to 4°C cooler than existing temperatures near the middle of the reach, and
virtually the same at the lower end of the reach. Comparison of simulated temperatures
for the existing and proposed operations suggests that proposed operations would result
in mean temperatures in June that about 3 to 4°C lower than under existing operations
and about 2°C lower in July. This cooling effect would be smaller at both the upper and
lower ends of the reach. However, it appears that mean daily temperatures of 20°C or
less would be maintained throughout the entire reach. Recovery of vegetation in the
burn area is expected to slowly increase shading of this reach and thereby reduce input
of solar energy and somewhat lower temperatures in the lower half of the reach through
any new license term.

Junction Dam Reach

Mean daily temperatures rarely exceed 20°C in Silver Creek between Junction
dam and Camino reservoir, the Junction dam reach. At Junction dam, releases to the
bypassed reach are typically provided through the low-level outlet, which is at a depth
of 115 feet below Junction reservoir’s normal maximum level. Mean daily release
temperatures are about 4 to 7°C in early May, increase to about 7 to 11°C by early June,
and remain in that temperature range through September. Considerable warming occurs
in the reach, as is evidenced by mean daily temperatures just upstream of Camino
reservoir averaging about 5°C higher than at the release in May and September, and 7 to
8.5°C higher in June through August. Limited monitoring conducted during July
through September of 2004 indicates that release temperatures increase by about 1°C
within 0.5 miles of the dam.
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It appears that the water temperature in this reach is primarily controlled by the
quantity and temperature of releases from Junction dam, and accretion from tributaries
and other sources in the reach. Based on accretion and required minimum streamflow
releases for BN water years, releases account for about 25 to 30 percent of the total flow
during May and June and about 55 to 60 percent of the total flow in July through
September.

Under the Settlement Agreement, an objective for the Junction dam reach is to
provide temperatures that allow for management of native coldwater fish species and
improve habitat conditions for foothill yellow-legged frog breeding. Another objective
is to reduce the presence of an unidentified algae species that has proliferated
throughout the reach. Proposed Article 1-1, Minimum Streamflows, would increase
minimum streamflow releases from Junction dam during May through July of all water
year types, in August of Dry and CD water years, and September of CD water years
(table 3-44, see section 3.3.3, Aquatic Resources, below).

In addition, this proposed article would somewhat reduce minimum streamflow
releases from Junction dam in August and September of AN and Wet water years. We
anticipate that the large increases in May through July minimum streamflow releases
would substantially reduce temperatures in the reach. We anticipate that the proposed
reduction of minimum streamflow releases for August and September of AN and Wet
water years would increase temperatures in the reach, although this warming effect is
expected to be minimal since the proposed reductions in streamflow are small. Mean
daily temperatures under the proposed minimum streamflow releases are expected to
remain below 20°C, although water temperatures have not been monitored recently
during AN or Wet water years so there is a possibility that mean daily temperatures
could exceed 20°C. We anticipate that warmer water temperatures would occur in
edgewater habitat that has slower velocities and is not thoroughly mixed with the main
flow of the river.

In order to maintain mean daily temperatures of no more than 20°C in the
Junction dam reach, Proposed Article 1-1, Minimum Streamflows, also includes a clause
that would require SMUD to release a block of water for temperature control in Wet
water years. If water temperature measured in Silver Creek immediately upstream of
Camino reservoir exceeds a mean daily temperature of 20°C in July, August, or
September of a Wet water year, SMUD would be required to release additional water
into Silver Creek below Junction dam as directed by the Agencies. A block of water
shall not exceed 1,044 acre-feet for July, 491 acre-feet for August, or 475 acre-feet for
September. Within 1 year of license issuance, SMUD would, in consultation with the
Agencies, develop a plan for the block of water that addresses, at a minimum:
notification protocols for temperature exceedances, emergency temperature operation
contingencies, and ecological monitoring needs associated with use of the block of
water. Reserving the block of water, monitoring water temperatures at the lower end of
the Junction dam reach, and developing a plan for notification protocols and ecological
monitoring needs associated with the block of water would facilitate making informed
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decisions of how best to manage the block of water to provide the most cost-effective
improvement of ecological resources, if necessary.

During the settlement process, pulse flows were strongly considered for this
reach to address the stagnant conditions that contribute to excessive algae growth and
limit movement of spawning gravels. However, to conserve water for hydroelectric
generation and recreational interests, minimum streamflows that follow the shape of the
unimpaired hydrograph and are higher than the current minimum streamflows were
included in the settlement instead, in hopes that they will address these undesirable
ecological conditions. In their rationale for the Settlement Agreement, both the Forest
Service and CDFG indicate that they expect the higher minimum streamflows to
suppress unknown algae species in the reach. The Settlement Agreement includes an
adaptive management approach to address this issue, which we discuss in section
3.3.2.2, Algae Monitoring and Adaptive Management.

Camino Dam and SFAR Reaches

Streamflow releases from Camino dam have the potential to affect water
temperatures in Silver Creek from Camino dam to the SFAR confluence (Camino dam
reach) and in the SFAR from this confluence to Slab Creek reservoir (SFAR reach).
Monitoring results indicate that mean daily temperatures exceed 20°C in the lower end
of the Camino dam reach and in the SFAR reach (see table 3-16). Mean daily
temperatures of streamflow releases from Camino reservoir, which does not thermally
stratify, are about 7-10°C in early May, increase to about 8 to 11°C throughout most of
June through September, but generally remain below 12°C. Between Camino dam and
the SFAR confluence, mean daily temperatures increase about 6°C in May and
September and about 8.5 to 10°C in June through August. Evaluation of mean daily
temperatures for the 2000 through 2004 monitoring period show that exceedances of
20°C occurred at the lower end of the Camino dam reach on nearly 70 percent of the
days in July, about 20 percent of the days in June and August, and occasionally
(<5 percent of the days) in May.

At the confluence of the lower end of the Camino dam reach and the SFAR, the
SFAR contributes very warm water, as documented by mean daily temperatures
exceeding 20°C on nearly 90 percent of days in July and 60 percent of days in August.
The SFAR temperatures are increased by higher temperature inflow from the Camino
dam reach in May and June, and slightly reduced by cooler conditions in the Camino
dam reach in July and August. In September, Camino dam temperatures have
negligible effects on SFAR temperatures. Overall, this results in mean daily
temperatures immediately downstream of the confluence of Silver Creek with the SFAR
that exceed 20°C frequently in July and August, occasionally in June, and rarely in
September. A short distance upstream of Slab Creek reservoir, Camino powerhouse
discharges much cooler water into the SFAR, resulting in mean daily temperatures that
are generally 10 to 15°C during late spring through early fall, with rare exceedances of
20°C in July and August.
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Under the Settlement Agreement, the objectives for the Camino dam reach
include providing temperatures that allow for management of native fish and improve
conditions for foothill yellow-legged frog breeding, and providing good water quality to
improve bioassessment composite metric scores, particularly in the lower portion of the
reach. SMUD and the parties involved in the settlement do not provide their objectives
for the SFAR reach, which also is affected by Camino dam releases.

Proposed Article 1-1, Minimum Streamflows, would substantially increase
minimum streamflow releases from Camino dam during May through July of all water
year types, in August of Dry and CD water years, and September of CD water years
(table 3-46, see section 3.3.3, Aquatic Resources, below). In addition, this proposed
article would somewhat reduce minimum streamflow releases from Camino dam in
August and September of AN and Wet water years.

Simulated temperatures for the BN year of 2002 suggest that the proposed
minimum flows would reduce mean daily temperatures in Silver Creek upstream of the
confluence with the SFAR about 5°C in May and June, and about 3°C in July, but still
remain above 12°C from mid-May through September. It appears that mean daily
temperatures at the lower end of the Camino dam reach would seldom exceed 20°C in
May though July of BN water years. Proposed operations would remain virtually the
same for August and September of BN water years, and thus the thermal regime would
remain the same. Mean daily temperatures would occasionally exceed 20°C in August.
In 2001, a Dry water year, mean daily temperatures for the lower end of the Camino
dam reach exceeded 22°C in June, July, and August. The proposed increased minimum
streamflow releases would reduce these temperatures, although it is not evident whether
these reductions would lower temperatures to less than 20°C, since water temperatures
were not simulated for a Dry year. Temperature monitoring would need to be
conducted at this site to determine if the new flow regime reduced mean daily
temperatures to less than 20°C. If mean daily temperatures continue to exceed 20°C,
the licensee could determine whether further increasing minimum flows could reduce
temperatures to acceptable conditions. We discuss the effects of warmer temperatures
on life stages of trout in section 3.3.3.2, Environmental Effects, in Aquatic Resources.

SMUD addressed the possibility that the proposed minimum flows would not
reduce mean daily temperatures to acceptable levels by including a provision to use a
block of water to further reduce Camino dam reach temperatures in Wet years.
Proposed Article 1-1, Minimum Streamflows, includes a provision to adaptively use up
to 1,044 acre-feet for July; 491 acre-feet for August; or 475 acre-feet for September. If
water temperature measured in Silver Creek immediately upstream of the SFAR
confluence (USGS gage no. 11442000, SMUD station SC-1) exceeds a mean daily
temperature of 20°C in July, August, or September of a Wet water year, SMUD would
be required to release additional water into Silver Creek below Camino dam as directed
by the Agencies. Within 1 year of license issuance, SMUD would, in consultation with
the Agencies, develop a plan for the block of water that addresses, at a minimum:
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notification protocols for temperature exceedances, emergency temperature operation
contingencies, and ecological monitoring needs associated with use of the block of
water.

Reserving the block of water, monitoring water temperatures at the lower end of
the Camino dam reach, and developing a plan to address notification protocols and
ecological monitoring needs associated with the block of water would facilitate making
informed decisions of how best to manage the block of water to provide the most cost-
effective improvement of ecological resources, if necessary. However, we note that our
analysis indicates that mean daily temperatures could potentially exceed 20°C at the
lower end of the Camino dam reach under the proposed minimum streamflow release
schedule in water year types other than just Wet water years, for which this adaptive
process is reserved.

Although the proposed minimum streamflow releases would increase the
quantity of water contributed by the Camino dam reach and reduce the temperature of
those contributions, their effect on water temperatures in the SFAR reach would likely
be negligible due to the much greater contributions of flow from the SFAR.

Brush Creek Dam Reach

Mean daily temperatures typically remain below 20°C in Brush Creek between
the diversion dam and Slab Creek reservoir, the Brush Creek dam reach. Dam releases
from the low-level outlet, which is at a depth of 140 feet below the reservoir’s normal
maximum level, result in mean daily release temperatures of about 7-10°C in early May,
increasing to about 12 to 14°C by mid-June, and reaching their peak of about 13 to 15°C
in August. Mean daily temperatures for the lower end of the bypassed reach were very
similar to those measured in the creek just upstream of Brush Creek reservoir,
suggesting that they were near their equilibrium with ambient conditions. This is likely
due to the reach’s steep gradient with frequent small waterfalls, along with minimal
accretion during the summer. Annual maximums of mean daily temperatures for the
lower end of the reach ranged from about 16 to 20°C.

The existing license requires June through September minimum streamflow
releases from Brush Creek dam ranging from 2 to 3 cfs or the natural flow, whichever is
less. Under Proposed Article 1-1, Minimum Streamflows, corresponding minimum
streamflow releases would be increased to a range of 3 to 9 cfs or natural flow, or 1 cfs
if natural inflow is less than 1 cfs (table 3-47, see section 3.3.3, Aquatic Resources,
below). This flow regime was developed with an emphasis on managing for native
aquatic species. The mean trout biomass present in Brush Creek is well below the
recommended objective, so the objective of minimum streamflows is to increase
biomass by increasing the available stream habitat via streamflow regime manipulation.
Increasing the summer minimum streamflow releases would provide more cool water at
the upper end of the bypassed reach, and is therefore expected to result in somewhat
cooler temperatures throughout the reach. Providing minimum streamflow releases of
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1 cfs when the natural flow is less than 1 cfs is expected to somewhat reduce
temperatures, at least in the upper end of the bypassed reach.

Slab Creek Dam Reach

Mean daily temperatures frequently exceed 20°C in the lower portion of the
SFAR between Slab Creek dam and Chili Bar reservoir (the Slab Creek dam reach).
Slab Creek dam releases are made from the low-level outlet, which is at a depth of
170 feet below Slab Creek reservoir’s normal maximum level. This results in mean
daily release temperatures of about 7 to 11°C in early May, increasing to about 12°C by
late May to early June. Temperatures reach their peak of 14 to 16°C in June, and
generally remain at 10 to 15°C through September. Mean daily temperatures at
Mosquito Bridge, located near the middle of the reach length, average about 3.5 to
4.5°C higher than at the release point in May through August and are about 2°C higher
in September. In the lower end of the reach, Rock Creek contributes its flow, which is
typically warmer than Mosquito Bridge site flows. Just upstream of the White Rock
powerhouse (located at the lower end of the Slab Creek dam reach) mean daily
temperatures are generally 18 to 24°C in June through August. Mean daily
temperatures exceeding 20°C are common at this site in June, July, and August.

Under the Settlement Agreement, the objectives for the Slab Creek dam reach
include providing temperatures that allow for management of native fish and improve
habitat conditions for foothill yellow-legged frogs and hardhead, and providing good
water quality to improve bioassessment composite metric scores, particularly in the
lower portion of the reach. Proposed Article 1-1, Minimum Streamflows, would
substantially increase minimum streamflow releases from Slab Creek dam during May
through September of all water year types (tables 3-48 and 3-49, see section 3.3.3,
Aquatic Resources, below).

Simulated mean daily temperatures suggest that the proposed minimum
streamflows would substantially reduce temperatures at the lower end of the Slab Creek
dam reach. SMUD also provided longitudinal plots of the range of mean daily
temperatures simulated for flow releases of 30 to 270 cfs. These plots suggest that
mean daily temperatures at the lower end of the reach would generally be about 10 to
15°C in May, 14 to 21°C in June, 19 to 22°C in July, 17 to 21°C in August, and 13 to
19°C in September. These simulations suggest that mean daily temperatures could
exceed 20°C, which we use as an indicator of providing the designated coldwater
habitat, in the lowermost one-third of the reach in June and July and the lowermost mile
in August. Because water temperature modeling was only done for a BN water year
type, it is not possible to use model simulations to assess conditions for other water year
types. However, the proposed minimum streamflow releases are substantially higher
than the existing required minimum flow releases, so we anticipate that a substantial
reduction in warming would also occur in other water year types.
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lowa Hill Development

SMUD’s Proposed Action includes construction and operation of the lowa Hill
development, which would use the existing Slab Creek reservoir as a lower reservoir
and a new 6,400 acre-foot upper reservoir on top of lowa Hill (section 2.4.1, Proposed
Project Facilities). Operation of the proposed lowa Hill development has the potential
to affect the thermal regime of Slab Creek reservoir and the SFAR directly downstream
of the Slab Creek dam. In order to evaluate this potential effect, SMUD used version
3.2 of CE-QUAL-W2, a 2-dimensional (vertical and longitudinal) hydrodynamic water
quality model developed by the U.S. Army Corps of Engineers, Waterway Experiment
Station and Scott Wells (Cole and Buchak, 1995; Wells, 2000), to simulate water
temperatures for the period of April 1 through October 1 of 2003, a BN water year.

A pumping/generation cycle was developed for a heavy use scenario using
output from the CHEOPS UARP operations model. Under this scenario, the general
pattern of operation is to pump water up to lowa Hill reservoir at night (approximately
midnight to 5 am), and release generation flows from lowa Hill reservoir during the
daytime (approximately 7 am to 8 pm). The temperature analysis repeated this daily
pattern of pumping and generation from April 2 through September 29. Simulated
mean water column temperatures for Slab Creek reservoir near the dam were a little
cooler (as much as 0.87°C cooler and averaged 0.39°C cooler) for the heavy use
scenario than the without lowa Hill development scenario. The range of these
differences was very close to the absolute mean errors computed for the calibrated
vertical profiles from the nearest site to the Slab Creek dam (0.28 to 0.55°C). The
combination of these factors suggests that pumping/generation cycling of the proposed
Iowa Hill development would result in cooler water being discharged from the proposed
Iowa Hill reservoir during the daytime that would cause minimal cooling within Slab
Creek reservoir and the streamflow releases from Slab Creek dam.

Operation of the lowa Hill development has the potential to affect mercury
bioaccumulation by enhancing the mobilization of inorganic or methylmercury from
riparian sources or from reservoir sediments. Like many area streams affected by
historic gold mining operations, some fish tissue samples collected from Slab Creek
reservoir show elevated mercury levels (table 19). Based on these tissue samples, it is
likely that some mercury exists in sediments that settle in Slab Creek reservoir and in
the delta at the head of the reservoir. According to SMUD’s modeling studies,
remobilization of the sediment on the bottom of Slab Creek reservoir would be unlikely
because the proposed Iowa Hill intake/outlet structure at Slab Creek reservoir would be
located 90 feet above the reservoir bottom. Furthermore, geomorphic studies conducted
by SMUD indicate that the alluvium delta at the upstream area of Slab Creek reservoir
will not advance to a position that could be disturbed by the proposed lowa Hill
intake/outlet for at least 100 years. As a result, we conclude that the effects of operating
the proposed lowa Hill development on methylation and bioaccumulation of mercury
likely would be negligible.
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Chili Bar Dam Reach

Mean daily temperatures occasionally exceed 20°C in the lower portion of the
SFAR reach between Chili Bar dam and Folsom Lake, the Chili Bar dam reach. Chili
Bar reservoir water is released to the powerhouse from the penstock intake which is at a
depth of about 46 feet below Chili Bar reservoir’s normal maximum level. This results
in mean daily release temperatures of about 8 to 12°C in early May, increasing to their
peak of about 16 to 17°C in late June to early July, and generally remaining above 12°C
through September. Water temperatures increase at a similar rate throughout the
reach’s length. Between the Chili Bar dam and the lower end of the reach mean daily
temperatures increase about 2 to 2.5°C in May, June, and September and about 3 to
3.5°C in July and August. It appears that the thermal characteristics in this reach are
primarily controlled by the quantity and temperature of releases from Chili Bar dam and
ambient conditions.

Under the Settlement Agreement, the primary objectives for the Chili Bar dam
reach include providing habitat for healthy foothill yellow-legged frog populations, and
reducing or eliminating water quality conditions that encourage algae growth in the
Chili Bar dam reach. Proposed Article 2-1, Minimum Streamflows, would substantially
increase the current minimum streamflow releases of 100 cfs from Chili Bar dam during
May through September of all water year types (table 3-51, see section 3.3.3, Aquatic
Resources, below). We base our analysis of the effects of the proposed minimum
streamflow schedule on the assumption that the heat load downstream of the dam would
remain virtually the same as it is under existing conditions. This leads us to conclude
that the proposed minimum streamflow releases would slightly lower May through
September water temperatures, probably to mean temperatures of less than 20°C.

UARP-Only Alternative

Under the UARP-only Alternative, the lowa Hill development would not be
constructed or operated. Project operations at all reaches and reservoirs, with the
exception of Slab Creek reservoir, would remain unchanged from those described in the
Proposed Action. As a result, effects of the UARP-only Alternative on water
temperature and algae would be the same as those described under the Proposed Action,
without the effects discussed for the lowa Hill development.

Effects of Project Construction and Maintenance on Water Quality

Construction of Project facilities and maintenance of existing facilities have the
potential to adversely affect water quality.

Under Proposed Article 1-11, Canal and Penstock Emergency and Maintenance
Release Points, SMUD would, within 1 year after license issuance, file with the
Commission a plan approved by the Forest Service and the Water Board, to evaluate
canal and penstock emergency and maintenance release points to determine if
improvements can be made to minimize potential adverse water quality effects when the
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release points are used. SMUD also would consult with CDFG and FWS in the
development of the plan. Upon Commission approval of the plan, SMUD would
implement the recommendations contained in it.

lowa Hill Development

Under Proposed Article 1-42, Water Quality and Water Pollution, SMUD would
consult with the Agencies, Central Valley Water Board, U.S. Army Corps of Engineers,
and other resource agencies with authority over public trust resources within the area of
potential effects (APE) from construction and operation of the proposed lowa Hill
development. Prior to initiating any construction activities, SMUD would provide
detailed design plans and a proposed timeline for construction to appropriate state and
federal regulatory agencies, and obtain all necessary permits. These permits would
include but not be limited to a National Pollutant Discharge Elimination System Permit,
Waste Discharge Requirements, a section 404 Permit, a section 401 Certification, a
Streambed Alteration Permit, and/or other authorizations or certifications as determined
necessary under state or federal law.

Prior to undertaking activities on National Forest System lands, SMUD would
file with the Commission a storm water pollution prevention plan that is approved by
the Forest Service, the Water Board, and CDFG. During construction, operation and
maintenance of the UARP, SMUD would prevent water pollution by implementing
management practices identified in the Storm Water Pollution Prevention Plan and other
requirements identified by the Forest Service, the Water Board, and Central California
Water Board. All equipment for construction of the tunnel would be staged at least
100 feet from the SFAR. After construction activities are completed, all material used
within the river bed would be removed, including siltation fabric.

Our Analysis

In order to conduct some necessary Project maintenance activities, SMUD needs
to drain the associated Project canals/penstocks. Some of the agencies including the
Forest Service and CDFG expressed concern as to potential adverse water quality
effects that could result from using some release points to drain Gerle canal and the
Project’s penstocks. SMUD would evaluate ways to minimize the potential for adverse
water quality effects to result from emergency and/or planned use of the release points
along Gerle canal and Project penstocks. We anticipate that this evaluation would focus
on the potential for erosion and sideslope failure, which could result in substantial
increases in turbidity and degradation of stream habitat in the vicinity of the release
points. We conclude that developing a plan that designates preferred canal/penstock
drainage structures and release points to be used for draining Project canals/spillways
during maintenance would minimize adverse effects to water quality, particularly
turbidity, and aquatic biota.
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Construction of the proposed lowa Hill development could potentially result in
substantial adverse effects on water quality and related resources. Pathways by which
this could occur include, but are not limited to, increasing erosion along and into surface
waters, suspending sediments during construction of the new intake in Slab Creek
reservoir, and introducing substances used during construction such as fuel, oil, and
concrete. The risk of these events could be limited through implementation of best
management practices including scheduling, minimizing in-water work, implementing
erosion control practices, managing stormwater runoff, and restricting areas where
equipment is allowed and where it is maintained. SMUD would develop detailed plans
and a proposed schedule for its construction of the proposed lowa Hill facilities before
Initiating construction activities. It would develop the plan in consultation with the
appropriate federal and state agencies, and obtain all necessary permits and
authorizations. We anticipate that conditions in these permits and authorizations along
with the proposed storm water pollution prevention plan would provide reasonable
assurance that water quality and aquatic habitat are not directly or indirectly adversely
affected by SMUD’s construction activities. We conclude that implementing Proposed
Article 1-42, Water Quality and Water Pollution, would provide reasonable assurance
that water quality and aquatic resources would not be adversely affected by construction
of the proposed Iowa Hill facilities.

Effects of Recreational Activities on Water Quality

Recreational use concentrated around UARP and Chili Bar Project reservoirs and
stream reaches has the potential to act as a source of human pathogens to surface waters
in the area, which could lead to increased risk of adversely affecting human health. As
recreational use of the area increases and additional recreational facilities are developed
and used there could be increased contamination of surface waters.

Our Analysis

A recent study of fecal coliform bacteria concentrations in six UARP reservoirs
indicates that fecal coliform concentrations have recently exceeded the upper allowable
limit at three sites in Union Valley reservoir (see table 3-20). SMUD states that the
most plausible source of this contamination is recreation at the Forest Service’s Camino
Cove, Fashoda Beach, and Jones Fork campgrounds, which are near the sampling
locations.

Under the Proposed Action, SMUD would increase the potential for recreational
access throughout the UARP area, particularly near the reservoirs and Slab Creek dam
reach. Increased recreational use would add to the potential for contamination from
human waste in these areas. SMUD proposes to address sanitation along with other
recreation-related issues by annually paying the Forest Service to provide operation,
maintenance, and administration of developed recreational sites, facilities, or uses that
are adjacent to or in the vicinity of UARP reservoirs and facilities (see section 3.3.6.2,
Specific Recreation Site Improvements). SMUD also would prepare a recreation
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management plan that addresses whitewater recreational needs, including sanitation, in
the Slab Creek dam reach, as discussed in section 3.3.6.2, Recreation Streamflows.
Providing an appropriate level of operation and maintenance for recreational facilities,
as proposed, would limit the potential for contamination from human waste, although
there still would be a risk of creating conditions that could be hazardous to human
health. We discuss the need to monitor this risk in section 3.3.2.2, Water Quality
Monitoring.

A recent study indicates that fecal coliform bacteria concentrations have
substantially exceeded their upper allowable limits at four sites in the Chili Bar dam
reach (see table 3-20). Under the Proposed Action, PG&E would not add substantial
new boating opportunities to the reach downstream of Chili Bar dam. Therefore, we
expect negligible changes in coliform concentrations to result from implementation of
the proposal. We discuss the need to monitor bacteria as an indicator of this risk in
section 3.3.2.2, Water Quality Monitoring.

UARP-Only Alternative

Under the UARP-only Alternative, the lowa Hill development would not be
constructed or operated. Development and maintenance of recreational facilities in the
UARP vicinity would be virtually the same as those described in the Proposed Action.
As aresult, effects of the UARP-only Alternative on human pathogens would be the
same as those described under the Proposed Action.

Water Temperature Monitoring

To document the effects of altered Project operations on water temperatures in
the UARP and Chili Bar reaches, SMUD and PG&E would need to monitor water
temperatures at numerous locations.

Primary Stream Flow and Reservoirs

Under Proposed Articles 1-5(9) and 2-4(5), Monitoring Program, both SMUD
and PG&E would develop a water temperature monitoring plan. The applicants would:
(1) consult with the agencies and BLM on development of the plan within 3 months of
license issuance; (2) provide a draft plan to these agencies for a minimum 90-day
review period; and (3) file a Water Board-approved plan with the Commission within
1 year of license issuance. For the UARP, the plan would include using continuous
recording devices to monitor water temperatures at a minimum of 17 stream stations
associated with the Project (table 3-27) from March 15 through September 30 in each
year of the new license. Based on a review of the annual data and consultation with the
Agencies, monitoring could be required at up to five additional water temperature
monitoring stations. If SMUD demonstrates that the resulting thermal regime(s)
reasonably protect the designated cold freshwater beneficial use, they may be able to
cease temperature monitoring at some stations. Proposed Article 1-5(9) would also
reserve the potential to recommend monitoring of water temperature profiles in
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reservoirs if the Agencies determine that reservoir temperatures are a controllable factor
that may resolve stream temperature issues. If this should occur, vertical profiles would
be monitored seasonally in the applicable reservoir(s) during multiple water year types
to provide data necessary for decision making. Water temperature data would be used
to determine the need for adaptively managing Project operations as described in section
3.3.2.2, Effects of Project Operations on Water Quality.

Table 3-27. Recommended continuous stream temperature monitoring stations under
the Settlement Agreement.? (Source: SMUD and PG&E, 2007)

Reach

Recommended Monitoring Stations

Rubicon dam

Buck Island dam
Loon Lake dam

Gerle Creek dam
Robbs Peak dam

Ice House dam

Junction dam

Camino dam

SFAR
Brush Creek dam
Slab Creek dam

Chili Bar dam

Immediately downstream of Rubicon dam,

Downstream of Little Rubicon River confluence (at the Project
boundary)

Immediately downstream of Buck Island dam

Immediately downstream of Loon Lake dam

Immediately downstream of Gerle Creek dam

Immediately downstream of Robbs Peak dam,
Downstream of confluence with Gerle Creek (at Project boundary)

Immediately downstream of Ice House dam,
Immediately upstream of Junction reservoir

Immediately downstream of Junction dam,

Immediately upstream of Camino reservoir”

Immediately downstream of Camino dam,
Immediately upstream of confluence with SFAR

None
Immediately downstream of Brush Creek dam

Immediately downstream of Slab Creek dam,
Approximately 0.5 mile upstream of White Rock powerhouse,

Downstream of White Rock powerhouse to measure powerhouse
outflow temperatures

Immediately downstream of Chili Bar dam,

Upstream of the confluence with Dutch Creek,

Immediately upstream of Camp Lotus,

Immediately upstream of the confluence with Greenwood Creek

All of the monitoring stations associated with the Chili Bar dam reach are included in Proposed

Article 2-4(5), Monitoring Program; whereas, all of the other designated monitoring stations are
recommended for the UARP under Proposed Article 1-5(9), Monitoring Program.

In its comments on the draft EIS, SMUD indicates that Proposed Article 1-5 in the Settlement
Agreement incorrectly described this location as “Immediately upstream of Camino reservoir dam’

)

and requests that we delete “dam” in the final EIS. The monitoring station would be immediately
upstream of Camino reservoir.
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For the Chili Bar Project, the plan would include using continuous recording
devices to monitor water temperatures at a minimum of four stream stations associated
with the Project from March 15 through October 15 in each year of the new license. Up
to two additional stream temperature monitoring stations may be added based on need
determined through review of the annual data and consultation with the Water Board,
CDFG, FWS, and BLM. Requirements for monitoring temperature could be altered
based on demonstration of the need for additional monitoring. Under Proposed Article
2-4(5), Monitoring Program, PG&E would seasonally monitor vertical temperature
profiles in Chili Bar reservoir during multiple water year types if the Water Board,
CDFG, FWS, and BLM determine that reservoir temperatures are a controllable factor
that may resolve temperature issues in the reach downstream of Chili Bar dam or if
impoundment chemistry dictates a need for additional temperature considerations. We
conclude that if PG&E demonstrates that the thermal regime under the new license
reasonably protects the cold freshwater beneficial uses there would be little value in
continuing to monitor temperature at these stations.

Edgewater of Streams and Reservoirs

As a component of the evaluation of habitat for amphibians and aquatic reptiles,
Proposed Article 1-5(3), Monitoring Program, SMUD would use a minimum of six
micro-thermographs to monitor water temperatures in stream margin habitats associated
with known or suitable foothill yellow-legged frog breeding sites in the reaches
downstream of the Camino and Slab Creek dams. Under Proposed Article 1-6(9),
Adaptive Management Program, the Agencies would have the opportunity to use the
results of this temperature monitoring effort along with the results of the associated
monitoring of the foothill yellow-legged frog to determine whether the water
temperature used is an indicator of breeding initiation, which is currently set at 12°C as
a 7-day running average of mean daily temperatures in the proposed license article,
should be increased or decreased. Proposed Articles 1-6(1) and 1-6(2) would use the
selected temperature indicator of breeding initiation, results of monitoring water
temperatures in the SFSC immediately upstream of Junction reservoir and the SFAR
immediately downstream of Slab Creek dam, and documentation of the foothill yellow-
legged frog to adaptively manage scheduled high flow releases to the Ice House dam
reach and Slab Creek dam reach.

As a component of Proposed Article 1-40, Aquatic Resources, for the proposed
Iowa Hill development, SMUD would monitor temperatures between May and
September in edgewater of Slab Creek reservoir at locations approved by the Forest
Service, CDFG, and the Water Board. These data in combination with monitored
locations of hardhead would be used to confirm that the effects of proposed lowa Hill
development pump-discharge operations on the distribution of hardhead.
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Our Analysis

SMUD and PG&E conducted substantial monitoring of water temperature for
relicensing of the Projects. SMUD also conducted water temperature modeling as far
downstream as Slab Creek dam reach for relicensing the UARP. This information
provides the basis for our evaluation, in which we conclude that the proposed operations
would generally reduce spring through summer stream temperatures in most of the
reaches affected by the UARP and Chili Bar Project. These effects on temperatures
would enhance the quality of habitat for desired aquatic-dependent communities.

Monitoring water temperature immediately downstream of the UARP dams, as
proposed, would document thermal conditions at the upper end of the UARP bypassed
reaches under any new Project operations. Monitoring at the other sites listed in table 3-
27 along with up to five additional sites would document thermal conditions
downstream of confluences, and in critical locations within the Ice House dam, Camino
dam, and Slab Creek dam reaches. Monitoring temperature in the Ice House dam reach
just upstream of Junction reservoir and in the SFAR immediately downstream of Slab
Creek dam would provide the temperature data necessary to determine whether
scheduled geomorphic pulse flow or recreational flow releases to these reaches may
need to be adaptively managed to protect foothill yellow-legged frogs and other
biological resources. See section 3.3.4.2, Environmental Effects, Special Status
Amphibians and Reptiles, for our evaluation of these proposed measures.

Including the option to monitor temperature profiles in UARP reservoirs is
expected to provide limited benefit in terms of the ability to use any cold water
available in the reservoirs to further improve thermal conditions in UARP stream
reaches. The results of SMUD’s 2002 to 2004 monitoring of reservoir temperatures
provides evidence that there is virtually no cold water available in the Rubicon, Buck
Island, Gerle Creek, Robbs Peak, and Camino reservoirs (table 3-15). Because
substantial temperature data were collected within the past 10 years (DTA, 2005a),
sufficient data likely already exist to answer most questions about coldwater availability
in the other UARP reservoirs. Therefore, the existing temperature data could be used,
as appropriate, to evaluate coldwater availability prior to collecting any additional
reservoir temperature data. We conclude that development and implementation of the
water temperature monitoring plan referred to in Proposed Article 1-5(9), Monitoring
Program, would document spring through summer water temperatures in UARP
bypassed reaches under any new Project operations, and help confirm that desired fish
and amphibian communities are supported, although there would be little benefit in
monitoring temperatures in UARP reservoirs.

Monitoring the timing of amphibian breeding and larval periods along with water
temperature in areas used by foothill yellow-legged frogs for breeding could provide
data that would lead to a better indicator of the onset of foothill yellow-legged frog
breeding. We discuss this further in section 3.3.4.2, Environmental Effects, Special
Status Amphibians and Reptiles.

3-107



20080314- 4000 FERC PDF (Unofficial) 03/14/2008

Monitoring water temperature immediately downstream of the Chili Bar dam, as
proposed in Proposed Article 2-4(5), Monitoring Program, would document thermal
conditions at the upper end of the Chili Bar reach under any new Project operations.
Monitoring at the other three designated sites downstream of the Chili Bar dam with up
to two additional sites would document thermal conditions in critical locations within
the Chili Bar dam reach. Because this reach is not managed for coldwater fishes and
results of PG&E’s 2002 to 2004 temperature monitoring study show that little cold
water is available in Chili Bar reservoir (table 3-15), we conclude that requiring PG&E
to conduct additional monitoring of Chili Bar temperatures would not be warranted. We
conclude that development and implementation of the water temperature monitoring
plan referred to in Proposed Article 2-4(5), Monitoring Program, would confirm that
the temperature range would be suitable for the desired fish communities and
amphibians under any new Project operations.

lowa Hill Development

Simulations of the operation of the proposed Iowa Hill development suggest that
operation of the development could lead to water temperatures in Slab Creek reservoir
that are generally slightly cooler than occur currently. Because the model simulates
conditions for a complete cross-sectional area of the reservoir, it is possible that water
temperatures could be influenced even more along the edge of the reservoir.

Monitoring water temperatures along the edge of the Slab Creek reservoir, per Proposed
Article 1-40(2), Aquatic Resources, would provide data that could be used along with
information about the distribution of hardhead to confirm that lowa Hill development
operations do not adversely affect hardhead by causing them to relocate to less desirable
areas in the reservoir, including in front of the new intake structure for the lowa Hill
development where they could become entrained.

UARP-Only Alternative

Under the UARP-only Alternative, the lowa Hill development would not be
constructed or operated. Therefore there would not be a need for monitoring water
temperature in edgewater of Slab Creek reservoir.

Water Quality Monitoring

Water quality data indicate occasional seasonal exceedances of several water
quality criteria. In addition, arsenic and mercury concentrations in fish exceed
screening values set to protect anglers. Changing Project operations has the potential to
alter water quality conditions. Increasing the carrying capacity for recreational access
could potentially elevate fecal coliform concentrations. In order to document that water
quality standards are met under any new license, and concentrations of metals are at
safe levels for humans who consume fish from the Project area, it would be necessary to
monitor water quality and body burdens of metals in fish.
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Under Proposed Articles 1-5(10) and 2-4(6), Monitoring Program, both SMUD
and PG&E would develop a draft water quality monitoring program plan. Within
3 months of license issuance, the applicants would consult on the development of the
plan with the Agencies, Central Valley Water Board, and BLM for the UARP. This
plan would address monitoring water chemistry, physical properties, and bacteria. The
plan would provide detail on field sampling (locations, sampling frequency, handling
methods, and QA/QC); and define the laboratory analyses and associated method
detection limits for all constituents and parameters to be monitored. Following
consultation, and within 6 months of license issuance, the applicants would submit the
draft plan for review and approval by the Chief, Division of Water Rights, Water Board
and then file the final plan with the Commission. The plan(s) could be modified
pursuant to adaptive management program needs as recommended by Central Valley
Water Board, CDFG, FWS, BLM, (and the Forest Service for the UARP plan), and
approved by the Water Board and the Commission.

SMUD and PG&E would sample water chemistry to demonstrate seasonal
conditions at all reservoir and stream locations described in the January 8, 2003 version
of the Water Quality Study Plan that was approved by the plenary group for UARP and
Chili Bar Project relicensing efforts. Laboratory analyses would use methods approved
by EPA that are adequately sensitive to detect constituent levels for determination of
compliance with recognized state and federal criteria. Table 3-28 describes the strategy
and schedule for various water chemistry and physical properties of this recommended
seasonal plan. Conditions at representative locations would be monitored by making in
situ measurements of water temperature, DO, pH, specific conductance, and turbidity;
collecting and analyzing water samples for minerals, nutrients, metals, hardness, and
petroleum products; and measuring Secchi depths (reservoirs only).

SMUD and PG&E would also seasonally monitor bacteria in a manner consistent
with the Basin Plan objectives for protection of the REC-1 (water contact recreation)
beneficial uses at a minimum of 15 shoreline recreational locations within the UARP
boundary and 8 shoreline recreational locations in the Chili Bar Project-affected reach.
By May 31 of each designated sampling year, the licensees would select sampling
locations for the upcoming season based on criteria that include known swimming and
other water contact recreational areas, and potential sources of pathogen introduction to
the water column in the immediate vicinity. Sampling would be conducted at each of
the selected sites by collecting five near-shore samples during a 30-day period that
spans either the Independence Day holiday or the Labor Day holiday, using the five
samples in 30 days methodology or other protocol as amended in the Basin Plan.
Bacterial monitoring would be conducted annually for the first 5 years after license
issuance. Then, monitoring could be decreased in frequency to every other year at
UARP reservoirs and Chili Bar Project sites where no exceedances of Basin Plan
objectives for protection of REC-1 designated waters are identified during years 1-5,
but would continue annually through the life of the license at reservoirs where data
demonstrate bacterial concentrations that present risks to human health.
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Recommended strategy for monitoring water chemistry and physical

properties under the Settlement Agreement.® (Source: Settlement)

Monitoring Type

Parameters

Monitoring Sites

Frequency/Duration

In situ at representative
locations

In situ at 1-meter
intervals vertically

General chemistry at
representative locations”

General chemistry at the
surface and near bottom
at multiple representative
locations”

Water clarity b

Water temperature, DO,
pH, specific
conductance, and
turbidity

Water temperature, DO,
pH, specific
conductance, and
turbidity

Minerals, nutrients,
metals (total and
dissolved fractions),
hardness, and petroleum
products

Nutrients, minerals,
hardness, metals (total
and dissolved fractions),
and petroleum products

Secchi depth

UARP bypassed reaches
and the SFAR
downstream of Chili Bar
dam

Loon Lake, Gerle Creek
reservoir, Ice House
reservoir, Union Valley
reservoir, Junction
reservoir, Camino
reservoir, Slab Creek
reservoir, and Chili Bar
reservoir

UARP dam release
points from reservoirs,
representative sites along
all UARP bypassed
reaches greater than 1
mile long, and at least
three representative sites
along the SFAR between
Chili Bar dam and the
confluence with
Greenwood Creek.

At the surface and near
the bottom at multiple
representative locations
in each UARP
impoundment and Chili
Bar reservoir

Loon Lake, Ice House
reservoir, Union Valley
reservoir, and Slab Creek
reservoir

Seasonally in spring
(April-May), summer
(August), fall
(November), and winter
(January—February, as
accessible) each year
after license issuance

Seasonally in spring
(April-May) and fall
(October—November)
each year after license
issuance

Seasonally in spring,
summer, fall, and
immediately following
the second or third
measurable rain event of
the fall-winter period,
once every 5 years
beginning in year 3 after
license issuance

Seasonally in spring,
summer, fall, and
immediately following
the second or third
measurable rain event of
the fall-winter period,
once every 5 years
beginning in year 3 after
license issuance

Seasonally in summer
and fall once every 5
years after license
issuance

All of the monitoring sites associated with the Chili Bar dam reach are recommended for the Chili Bar

Project; whereas, all of the other designated monitoring sites are recommended for the UARP.

After a minimum of three data sets have been collected, if the data demonstrate that exceedances are not

occurring at specific locations, the frequency may be reviewed to determine if it can be modified.
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SMUD proposes to consult with the Central Valley Water Board, and the
Agencies for selection of UARP sampling locations. Candidate monitoring sites would
include developed recreational sites and frequently used dispersed sites at reservoir and
riverine locations. The UARP bacterial monitoring sites would include a minimum of
four annually rotating stations at Union Valley reservoir swim areas; and a minimum of
two beach locations each at Buck Island reservoir, Loon Lake, Ice House reservoir, and
Gerle Creek reservoir, along with three other selected stations.

For the Chili Bar Project, PG&E would consult with the Water Board, the
Central Valley Water Board, CDFG, FWS, and BLM for selection of sampling
locations. Candidate monitoring sites would include developed recreational sites and
frequently used whitewater boating take-out sites along the Chili Bar dam reach. Chili
Bar bacterial monitoring sites would include a minimum of four swim beach sites
including the Coloma and Camp Lotus areas, along with four other selected sites.

Under Proposed Articles 1-5(10) and 2-4(6), Monitoring Program, SMUD and
PG&E also propose to monitor potential uptake of mercury, copper, lead, and silver
through the aquatic food chain resident in impoundments affected by the UARP and
Chili Bar Project. They would determine the target species and number of individuals,
sampling strategy, and analytical methods through consultation so that they are
consistent with the Water Board’s Surface Water Ambient Monitoring Program needs.
They would collect and analyze fish tissue samples for bioaccumulation once every five
years. Collection of these samples would begin in the second year after license issuance
and continue through the term of any new license.

For the UARP, SMUD would consult with the Agencies, the Central Valley
Water Board, and the state Office of Environmental Health Hazard Assessment.
Resident fish species would be collected from Loon Lake, Gerle Creek reservoir, Ice
House reservoir, Union Valley reservoir, Camino reservoir, and Slab Creek reservoir
and samples would be prepared and analyzed for concentrations of mercury, copper,
lead, and silver. Under Proposed Article 1-6(8), Adaptive Management Program, the
Agencies may request that SMUD conduct additional studies of metals bioaccumulation
if comparing the results of metal testing to published scientific information leads to
suspicion that the health of aquatic species are adversely affected.

For the Chili Bar Project, PG&E would consult with the BLM, FWS, CDFG, the
Water Board and the Central Valley Water Board, and the state Office of Environmental
Health Hazard Assessment. Resident fish species from Chili Bar reservoir would be
collected and samples would be prepared and analyzed for concentrations of mercury,
copper, lead, and silver. Proposed Article 2-4(6), Monitoring Program, also includes
monitoring of an invasive algae species in the Chili Bar dam reach. We discuss the
algae component of this proposed article along with proposed monitoring of algae at
UARP sites in section 3.3.2.2, Algae Monitoring and Adaptive Management.
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Our Analysis

Our review of available water quality information (section 3.3.2.1, Water
Quality) indicates that UARP- and Chili Bar-affected waters typically comply with the
applicable federal and state standards for most water quality parameters. However,
available information indicates that waters affected by the Projects sometimes do not
satisfy the applicable criteria for DO, pH, fecal coliform bacteria, and several metals.
Sampling results from a study of bioaccumulation of several metals in fish residing in
Project reservoirs indicate that arsenic and mercury exceed screening values set to
protect anglers who consume their catch. One of the objectives used while developing
proposed operations and environmental measures was to maintain water quality
adequate to protect beneficial uses and meet state water quality standards. Monitoring
water quality and body burdens of metals in resident fish under any new Project
operations could confirm that the aforementioned objectives are met.

SMUD and PG&E’s proposed approach for monitoring water chemistry and
physical properties would document compliance with water quality standards, including
support for the targeted aquatic ecosystem. Proposed Articles 1-5(10) and 2-4(6),
Monitoring Program, designate the general parameters that would be sampled and
provides the schedule and general locations for each sampling effort. Specific
parameters and sampling locations would be presented in the proposed monitoring plan,
which would be developed in consultation with appropriate agencies.

Implementation of this plan would provide data to annually document seasonal
variation in DO concentrations, pH, specific conductance, and turbidity in UARP-
affected stream reaches and impoundments. SMUD and PG&E’s proposal also would
document concentrations of nutrients, minerals, hardness, metals, and petroleum
products at 5-year intervals, which could be used to evaluate long-term trends. We note
that concentrations of minerals are primarily controlled by geologic and hydrologic
characteristics and many of the waters affected by the UARP and Chili Bar Project have
little potential for contamination from petroleum products. Therefore, monitoring of
each of these parameters at each monitoring location would likely provide little
incremental benefit.

SMUD and PG&E’s proposed approach to select specific metals and monitor
bioaccumulation of the specified metals in aquatic organisms at 5-year intervals would
ensure that results of this sampling effort are consistent with the Water Board’s
approach and would facilitate evaluation of changes in fish body burdens of these
metals. However, we note that biomagnification of silver is unlikely (Howe and
Dobson, 2002).

SMUD and PG&E’s proposed approach to select and monitor 15 shoreline
recreational locations within the Project boundary would document near worst-case
bacteria concentrations at locations of greatest concern.
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We conclude that Proposed Articles 1-5(10) and 2-4(6) would provide water
quality regulators with sufficient data to document compliance with water quality
standards under any new Project operations and identify any trends in risks to the health
of humans and wildlife.

UARP-Only Alternative

Under the UARP-only Alternative, the lowa Hill development would not be
constructed or operated. However, the need for monitoring water quality and
bioaccumulation of metals for the UARP-only Alternative would be the same as those
described under the Proposed Action.

Algae Monitoring and Adaptive Management

Relicensing studies indicate that under existing conditions algae are abundant in
some reaches of the Projects, particularly in the lower end of the Junction dam reach
and the Chili Bar dam reach. In addition, there are anecdotal accounts of an exotic
invasive species of diatom, Didymosphenia geminata, in the Chili Bar dam reach.
Specific objectives of the Settlement Agreement include reducing or eliminating
conditions that encourage algae growth in the Junction and Chili Bar dam reaches. We
evaluate the effects of Project operations on algae and water quality above in section
3.3.2.2, Effects of Project Operations on Water Quality. In this section, we discuss
monitoring algae and adaptive management associated with algae.

Under the Settlement Agreement, SMUD and PG&E would monitor algae. For
the UARP (Proposed Article 1-5(6), Monitoring Program), SMUD would develop an
algae species identification and monitoring plan in consultation with the Agencies.
SMUD would provide a draft plan to these agencies for a minimum 90-day review and
approval period, and implement the plan upon its approval. Under the plan, SMUD
would collect, identify, and archive samples of the species of algae inhabiting the
stream channel of the Junction dam reach using a lab selected in consultation with the
Agencies. SMUD would collect additional baseline samples from the SFRR
downstream of Robbs Peak dam, Camino dam reach, and Slab Creek dam reach.
Additional sites or reaches may be added should algal species be deemed to have
negative effects upon the aquatic ecosystem. The Settlement Agreement does not
specify the proposed monitoring period for the UARP. However, because SMUD did
not provide costs for this measure we assume that SMUD plans to monitor algae under
Proposed Article 1-5(6), Monitoring Program, only within 1 or 2 years of license
issuance.

Under Proposed Article 1-6(7), Adaptive Management Program, SMUD would
adaptively manage algae based on results of monitoring algae in the Junction dam reach,
SFRR downstream of Robbs Peak dam. If the new streamflow regime does not reduce
algae growth in the Junction dam reach or SFRR downstream of Robbs Peak dam
within 2 years of license issuance, SMUD would reduce or eliminate the excessive algae
growth using a method approved by the Agencies. If any future pervasive algal growths
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are identified in any UARP-affected stream reaches, and the Agencies determine the
algae needs to be reduced or eliminated, SMUD should reduce or eliminate the algae
growth using a method approved by these agencies.

As a component of Proposed Article 2-4(6), Monitoring Program, PG&E would
annually monitor for the presence/absence of the diatom Didymosphenia geminata, an
invasive algae in the Chili Bar dam reach. This monitoring would be done in
conjunction with the other water quality monitoring.

Our Analysis

SMUD has documented dense growth of green-colored algae in the Junction dam
reach of Silver Creek that 1s abnormal. Excessive algae growth can substantially alter
hydraulics and sediment transport and thereby adversely affect other aquatic plants,
macroinvertebrates, and amphibian communities. In addition to these issues, CDFG
indicates that it has observed Didymosphenia geminata nearby in the Middle Fork
American River. In the past two decades, D. geminata has substantially expanded its
geographical range in the United States and across much of the world, and has
increasingly been found to form excessive growths in streams (EPA, 2006; IUCN, 2007;
Kilroy, 2004). In some streams, D. geminata covers more than 90 percent of available
substrates, and the dense mats can cover miles of stream length. These dense mats trap
sediments and may suppress the native algae and invertebrate communities. In Rapid
Creek, located in the Black Hills of South Dakota, brown trout populations have
experienced severe declines that have been correlated to dense growths of D. geminata
(SDGFP, 2006).

Given the extent of algae growth in the Junction dam reach and the potential for
D. geminata to adversely affect the aquatic ecosystem, we conclude that it is important
to determine the algae species present and their general level of abundance in this reach
under the new flow regime. This information could be used to determine whether the
new streamflow releases effectively reduce the extent of algae in the Junction dam
reach. We conclude that the combination of Proposed Articles 1-5(6), Monitoring
Program, and 1-6(7), Adaptive Management Program, would provide information to
determine whether any new flow regime substantially reduces algae growth in the
Junction dam reach and determine if D. geminata is present in the reach. Although
algae does not appear to be a problem in the other UARP-affected stream reaches,
Proposed Articles 1-5(6), Monitoring Program, and 1-6(7), Adaptive Management
Program, would provide information to confirm that there are no algae-related problems
in selected UARP-affected stream reaches. SMUD’s proposal to monitor algae could
also determine whether D. geminata is present in the other monitored UARP-affected
stream reaches.
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Given the extent of algae growth in the Chili Bar dam reach, and the potential for
D. geminata to adversely affect water quality and the aquatic community, we conclude
that it is important to periodically evaluate whether D. geminata has become established
in this reach. We conclude that this could be accomplished by developing and
implementing the plan in Proposed Article 2-4(6), Monitoring Program.

UARP-Only Alternative

Under the UARP-only Alternative, the lowa Hill development would not be
constructed or operated. Monitoring and adaptive management requirements for algae
would remain unchanged from those described in the Proposed Action. As a result,
effects of the UARP-only Alternative on algae would be the same as those described
under the Proposed Action.

3.3.2.3 Cumulative Effects

Water temperatures have been affected by natural events and by water and land
management practices in the Rubicon River Basin to the SFAR Basin. Impoundment of
water by the Project dams generally results in higher spring through fall temperatures
near the surface of the reservoirs than would occur in the same reach if the stream was
still free-flowing. Using low-level outlets for streamflow releases has substantially
reduced water temperatures immediately downstream of some dams (e.g., Ice House
and Loon Lake developments). However, diverting water around stream reaches tends
to increase spring through summer temperatures in the bypassed reaches. Similarly,
UARP’s diversion of water from the Rubicon River Basin to the SFAR Basin has
reduced flows in the Rubicon River Basin and thereby increased the potential for
streamflow warming in the basin.

Fires have cleared much of the upland and riparian vegetation in portions of the
UARRP area, resulting in reduced shading of the streams and reservoirs. In the lower
portion of the Ice House dam reach, the 1992 Cleveland Fire substantially reduced
stream shading and thereby substantially increased stream temperatures. Riparian
vegetation has recovered well along the stream banks, which has somewhat increased
shading and reduced stream temperatures. Recovery of upland vegetation is expected to
occur through any new license term and thereby increase stream shading and further
reduce stream temperatures.

EID operates the El Dorado Project, which diverts up to about 165 cfs of water
around a 22-mile-long section of the SFAR to its domestic water supply system and the
El Dorado powerhouse, located a short distance further downstream than the river’s
confluence with Silver Creek. This has resulted in an incremental increase in spring
through summer temperatures in the river between the confluence and the El Dorado
powerhouse. Under a new FERC license issued for the EI Dorado Project in 2006
(FERC, 2006), minimum flow releases from EID’s dam to the SFAR were substantially
increased, resulting in a reduction in the aforementioned incremental increase in spring
through summer temperatures. The UARP and Chili Bar Project proposed increased
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minimum streamflows would tend to reduce spring through summer temperatures in
most of the UARP- and Chili Bar Project-affected stream reaches. Operation of the
proposed Iowa Hill development would reduce water temperatures emanating from Slab
Creek reservoir by less than 0.5°C. This change would have no observable effect on
water temperatures in Chili Bar reservoir or the Chili Bar dam reach. Under the
Proposed Action, these cumulative effects are expected to provide a thermal regime that
would support the designated beneficial uses including a coldwater habitat for resident
fish and amphibians.

Water quality in the UARP and Chili Bar Project-affected reaches is generally
good, although it currently does not always satisfy the Basin Plan water quality
objectives for bacteria and some chemical parameters. Numerous factors, including
mining, land management, water-resource projects, development, and water-oriented
recreation, have all incrementally adversely affected water quality, particularly fecal
coliform concentrations in heavily-used areas of reservoirs and in the Chili Bar dam
reach and metals in several of the UARP and Chili Bar Project reservoirs. Additional
increases in development and recreation are expected to further increase the potential
for water quality degradation. In contrast, expansion of the Hangtown Creek
Wastewater Treatment Plant in Placerville is expected to somewhat reduce bacteria and
nutrient loadings from Weber Creek to the SFAR. EID’s recent replacement of a
damaged and unstable section of the El Dorado Project’s canal with a 2-mile-long
bypass tunnel is expected to reduce canal failures and resulting erosion and
sedimentation that have occurred historically. Under the Proposed Action, SMUD
would implement an erosion and sedimentation control plan and a storm water pollution
prevention plan during the construction phase of the lowa Hill development.
Implementation of these plans is expected to minimize adverse effects on water quality
during construction. The cumulative effects of these actions would be an overall
improvement in water quality.

3.3.2.4 Unavoidable Adverse Effects

None.
3.3.3 Aquatic Resources
3.3.3.1 Affected Environment

Fisheries Resources

Table 3-29 lists fishes known to occur in the Sacramento-San Joaquin drainage
basin in the vicinity of the UARP and/or Chili Bar Project.
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Stillwater Sciences, 2005¢,d,e)

Sacramento-San

Joaquin
Common Name Scientific Name Status® Drainage®
Fall-run Chinook salmon® Oncorhynchus tshawytscha - Native
Rainbow trout Oncorhynchus mykiss MIS Native
Kokanee salmon Oncorhynchus nerka -- Introduced
Brown trout Salmo trutta MIS Introduced
Brook trout Salvelinus fontinalis MIS Introduced
Lake trout (mackinaw) Salvelinus namaycush -- Introduced
Lahontan cutthroat trout® Oncorhynchus clarki henshawi FT Introduced
Pacific lamprey® Lampetra tridentata - Native
Sacramento hitch Lavinia exilicauda exilicauda -- Native
California roach' Lavinia symmetricus symmetricus CSC Native
Hardhead Mylopharodon conocephalus CSC Native
Sacramento pikeminnow Ptychocheilus grandis - Native
Sacramento speckled dace Rhinichthys osculus ssp. -- Native
Carp Cyprinus carpio -- Introduced
Golden shiner Notemigonus crysoleucas - Introduced
Sacramento sucker Catostomus occidentalis -- Native
Sacramento tule perch Hysterocarpus traski traski -- Native
Prickly sculpin Cottus asper -- Native
Riffle sculpin Cottus gulosus -- Native
Mosquitofish Gambusia affinis -- Introduced
Green sunfish Lepomis cyanellus -- Introduced
Bluegill Lepomis macrochirus -- Introduced
Smallmouth bass Micropterus dolomieui -- Introduced

& Status: FT — Federally Threatened; CSC - CDFG species of concern; MIS - listed by the Eldorado
National Forest as a management indicator species.

Native or introduced into the Sacramento-San Joaquin Drainage Basin. Prior to the California Gold
Rush in 1848, all of the steams and natural lakes in the UARP area were fishless, with the exception

of the lower 0.83 mile of Brush Creek, the lower 3.30 miles of Silver Creek, and the SFAR.
Therefore, while considered native to the Drainage, any fish currently present in these formerly
fishless areas should be considered ‘introduced’ in these areas.
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Stocked upstream of the Project area.
Pacific lamprey no longer occur upstream of Nimbus dam, which is below Folsom dam.

Some reports prepared by the licensees refer to the Sacramento roach, which is a subspecies of
California roach. To minimize confusion, we will refer to Sacramento roach as California roach
throughout this document.

Reservoirs

To determine fish species composition in the Project reservoirs, sampling was
conducted at multiple sites in five Project reservoirs (Loon Lake, Ice House, Union
Valley, Junction, and Slab Creek). Camino reservoir was not sampled due to safety and
access constraints. Gerle Creek reservoir was surveyed to provide the Forest Service
with information for trout management, and Chili Bar reservoir was surveyed since
there was no historical fish survey information available. Rubicon, Buck Island, Robbs
Peak and Brush Creek reservoirs and Rockbound Lake were not surveyed because there
was no historical data, or there was no indication these areas supported fish that could
be significantly affected by reservoir operations. Table 3-30 presents results from
historical reports and reservoir surveys in 2002/2003.

Trout (brown and rainbow) dominated the fish collected from Gerle Creek, Ice
House, and Loon Lake reservoirs (table 3-31). Trout were less dominant in lower
elevation reservoirs, although kokanee salmon comprised 20 percent of the fish
collected from Union Valley reservoir. Trout only accounted for 18 percent of the fish
collected from Junction reservoir and less than 10 percent of the fish collected from
Union Valley, Slab Creek, and Chili Bar reservoirs. The fish community was most
diverse in Union Valley reservoir, which was dominated by smallmouth bass.
Sacramento sucker were dominant in the Junction, Slab Creek, and Chili Bar reservoirs.

SMUD conducted intensive gill net, snorkel, and trawl surveys of Slab Creek
reservoir to characterize the locations of greatest fish abundance in late fall (November
2003), spring (May 2004), and summer (July and August 2004). Results of this study
indicate that hardhead, Sacramento sucker, and Sacramento pikeminnow use both the
upper and lower reaches of the reservoir. Brown trout and rainbow trout also use the
upper reservoir, but were not observed in the lower reservoir. The fish captured in the
lower reservoir consisted primarily of Sacramento suckers and hardhead with a single
Sacramento pikeminnow. More fish were captured at the 10- to 25-foot and 50-foot
depths than at 100-foot sampling depths, although all three species were captured at
each of the three sampling depths. Most of the juvenile fish captured in September
2004 were captured in the lower reservoir near the location of proposed lowa Hill
intake, and consisted of 79 percent hardhead and 21 percent Sacramento pikeminnow.

CDFG stocks fish into several of the UARP reservoirs, and in Wrights Lake
located on SFSC upstream of Ice House reservoir. Between 1995 and 2004, CDFG
stocked nearly 1.5 million fish, about 0.5 million of which were catchable size. The
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Table 3-30. Fish species present in UARP and Chili Bar Project reservoirs reported
during historical and relicensing studies. (Sources: DTA and Stillwater,

2005¢,e)
2 s T § é x
S 3 E 5 g g & 5 o 3 § 3
3] = - % @0 c 3 2 c e O M
s ¢ 8 5 5§ € 3 £ § 2 8 %
Common Name o sl - 0] x - 2 a o [} 7 O
Rainbow trout . ° ® . . ® ® o o ° O]
Brown trout . ° ® O] . ° @® O] o . O] O
Brook trout ° L L ° . ° . .
California golden trout .
Kokanee salmon ® ° ° °
Lake trout (mackinaw) ®
Lahontan cutthroat trout o
Hardhead ® O
California roach ® O O ° .
Sacramento pikeminnow O O
Sacramento speckled dace d
Golden shiner .
Sacramento sucker ® ® ® . ® O
Sacramento tule perch .
Riftle sculpin .
Mosquitofish L
Green sunfish L . °
Smallmouth bass ® . O

Note: @ indicates historical, O indicates relicensing studies, and ® indicates historical and
relicensing studies.

8 In 2003, CDFG collected several Sacramento pikeminnow and a smallmouth bass from Chili Bar

reservoir. However, PG&E did not collect either of these fish from Chili Bar reservoir during their
sampling in 2002/2003.
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Table 3-31. Number and composition of fish captured in reservoirs of the Projects
using gill netting and beach seining, October to November 2002 and
October 2003. (Source: DTA and Stillwater, 2005c¢)

Loon Ice Gerle  Union Slab Chili
Species Lake House Creek Valley Junction  Creek Bar
Total (number 85 55 64 110 57 74 44
captured)
Rainbow trout (%) 8 20 0 6 0 0 0
Brown trout (%) 46 69 92 0 18 7 7
Lake trout (%) 0 0 0 1 0 0 0
Kokanee salmon (%) 0 0 0 20 0 0 0
Hardhead (%) 0 0 0 0 0 39 23
Sacramento 0 0 0 0 1 0
pikeminnow (%)
Sacramento sucker (%) 2 0 0 15 82 53 70
Smallmouth bass (%) 0 0 58 0 0 0
California roach (%) 44 11 8 0 0 0 0

species and size of fish stocked into each of the reservoirs varies depending on
management goals for the reservoir and availability of fish. CDFG typically stocks
rainbow trout in Rubicon reservoir, Rockbound Lake, Loon Lake, Union Valley and Ice
House reservoirs. Brown trout are stocked in Ice House reservoir and Wrights Lake,
and kokanee salmon in Union Valley reservoir.

Streams

SMUD and PG&E used a variety of historical information to determine which
fish species were known to exist in the stream reaches in the Project area (table 3-32).
These data show that rainbow, brown, and brook trout have historically (post-Gold
Rush) been present in most of the stream reaches evaluated, and Sacramento sucker and
riffle sculpin have occurred in several of the lower elevation reaches. SMUD and
PG&E conducted fish population surveys in October of 2002, 2003, and 2004 using
electrofishing or snorkel surveys in reaches that depth or flow made electroshocking
impractical. Figures 3-17 through 3-20 display the location of each of the stream
segments where these fish population surveys were conducted, and table 3-33 displays
results of these surveys. Sacramento suckers were observed in six of the 13 reaches
surveyed, all six were lower elevation reaches. These results indicate that the reach
downstream of Chili Bar dam has the most diverse fish community, followed closely by
the Slab Creek reach and then the SFAR reach.
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Table 3-32. Fish presence in Project stream reaches® observed during historical and relicensing studies.

(Source: DTA and Stillwater Sciences, 2005d)

Buck Island dam

reach
Loon Lake dam

Rubicon dam
reach

reach

Common Name

Gerle Creek dam

reach

SFRR upstream
of Robbs Peak

Robbs Peak dam

reach

Ice House dam

reach

Junction dam

reach

Camino dam

reach

SFAR reach

Brush Creek dam

reach

Slab Creek dam

reach

Chinook salmon®

®
©)
®

Rainbow trout

O
®

Brown trout
Brook trout ° °
California roach ©) O o
Hardhead

Sacramento pikeminnow

Sacramento speckled dace O

Golden shiner O
Sacramento sucker

Prickly sculpin

Riffle sculpin

Green sunfish

Bluegill

Smallmouth bass

®© @®

®

o O

®© @®

® @®

®© @®

© ®©® ®© ® ®

®

®© @®

® @®

®©® ©®© ®© O

®©@ O ®

®

O O O] cChiliBar reach

o O O

O O O O O O

Note: ® indicates historical, O indicates relicensing studies, and @ indicates historical and relicensing studies.

a

No fish population information (either historical or 2002-2004) is known to exist for Rubicon tunnel outlet reach or Rockbound dam reach.

Likely fall-run Chinook stocked into Folsom Reservoir.
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Figure 3-17.  Stream segment sampling reaches—UARP northeast area. (Source: SMUD, 2005, as modified
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Figure 3-19. Stream segment sampling reaches—UARP southwest area. (Source: SMUD, 2005, as modified by staff)
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Table 3-33.

2005d, CDFG, 2007)

Summary information from 2002 to 2004 stream fisheries studies. (Source: DTA and Stillwater Sciences,

Mean Rainbow Trout

Stream Reach And Dominant Biomass Rainbow Trout Age Brown Trout Age
Segment (Site ID) Dominant Species Trout (pounds/acre) Classes Classes
Rubicon dam reach Rainbow trout Rainbow 11.3 YOY to 2+ YOY to 3+, but low
upstream of Rubicon recruitment of YOY in
Springs (RRD-F1) 2002 and 2003
Rubicon dam reach at Speckled dace and Brown 0.9 YOY to 1+ YOY to 3+ in 2002, up
Miller Cr. Confluence California roach to 1+ in 2003
(RRD-F2)

Little Rubicon River Golden shiner Rainbow 0 YOY to 2+ NA

Buck Island dam reach

(BID-F1)

Gerle Creek Loon Lake Brown trout Brown 19.5 YOY to 2+ YOY to 3+

dam reach at Wentworth

Springs (LLD-F1)

Gerle Creek Loon Lake Brown trout Brown 40 No YOY or 2+ in YOY to 3+

dam reach at Rocky Basin 2002 and 2003, only

Cr. Confluence (LLD-F2) 2 YOY in 2004

Gerle Creek below Gerle Rainbow trout Rainbow 11.5 YOY to 2+ (most Upto 3+

dam reach (GCD-F1) YOY)

SFRR upstream of Robbs Rainbow trout Rainbow 7 YOY to 1+ (most 1+) NA

Peak reservoir (--)

SFRR Robbs Peak dam Rainbow trout Rainbow 23 YOY to at least 2+ YOY to 2+ with good

reach (RPD-F1)

distribution of older age

classes
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Mean Rainbow Trout

Stream Reach And Dominant Biomass Rainbow Trout Age Brown Trout Age
Segment (Site ID) Dominant Species Trout (pounds/acre) Classes Classes
SFSC Ice House dam Rainbow trout Rainbow 10.6 Good distribution of  YOY to 4+ (most 1+)
reach downstream of YOY and 1+
Silver Cr. Campground
(IHD-F1)
SFSC Ice House dam Sacramento sucker Rainbow 3 YOY to 2+ YOY to 3+
reach at Bryant Springs /Brown
(IHD-F2)
Silver Cr. Junction dam Rainbow trout Rainbow 7.5 Most YOY Older age classes
reach, 2 miles evenly distributed
downstream of dam (JD-
F1)
Junction dam reach Rainbow trout Rainbow NC YOY to 3+ (moderate NA
upstream of Sugar Pine recruitment of YOY
Cr. (JD-F2) and good

distribution1+ to 3+)
Silver Cr, Camino dam Rainbow trout Rainbow NC YOY to 3+ One 100 mm and one
reach downstream of Tent 150 mm
Canyon (CD-F1)
Silver Cr. Camino dam Rainbow trout Rainbow NC YOY to 4+ with peak NA
reach at Camino tunnel in 2+
adit access (CD-F2)
Brush Creek dam reach Rainbow trout Rainbow 14.7 YOY to 3+ with YOY to 3+ with strong

(BCD-F1)

strong recruitment of
YOY

recruitment of YOY
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Mean Rainbow Trout

Stream Reach And Dominant Biomass Rainbow Trout Age Brown Trout Age
Segment (Site ID) Dominant Species Trout (pounds/acre) Classes Classes
Slab Creek dam reach Speckled Rainbow 4.65 Peak at YOY Three fish older than
upstream of Rock Cr. dace/hardhead in YOY
powerhouse (SCD-F2) 2002; riffle sculpin

in 2003
Downstream of Chili Bar Rainbow trout, Rainbow NC- Low percentage of Only 5 fish®
reach at Old Flume sculpin along YOY
Memorial (CB-F1) margins
Downstream of Chili Bar ~ Sacramento sucker, Rainbow NC Peak at 125 mm (ages Only 4 fish?®
reach at Coloma State sculpin along not discussed)
Park (CB-F2) margins
Downstream of Chili Bar Rainbow trout, Rainbow NC Peak at 200 mm (ages Only 6 fish®
reach downstream of sculpin along the not discussed)
Camp Lotus (CB-F3) margins
Downstream of Chili Bar Rainbow trout, Rainbow NC Peak at 175 mm (ages Only 1 fish?®

reach at Weber Cr.
Confluence (CB-F4)

sculpin along
margins

not discussed)

Notes:  -- —no data

mm — millimeter

NA —not applicable
NC — not calculated
YOY - young-of-the-year

& Size not given.
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Table 3-33 summarizes the results of the applicant’s 2002 through 2004 fish
population studies and estimates of trout density and biomass in Project streams. All
study segments contained rainbow trout and most contained brown trout; these were the
dominant species in most of the stream segments sampled. Stream segments where
trout were not dominant include sites in the lower Rubicon dam reach (RRD-F2), Buck
Island dam reach (BID-F1), lower Ice House dam reach (IHD-F2), SFAR reach
(SFAR-F1), lower Slab Creek dam reach (SCD-F2), and at a study site in the reach
downstream of Chili Bar dam (CB-F2). SMUD’s studies reported that average
condition factors® for both rainbow and brown trout were close to 1.0 for all 3 years
(i.e., 2002—-2004), indicating that trout are generally in good condition in the reaches
sampled.

SMUD evaluated the longitudinal distribution of fish in the Slab Creek dam
reach by snorkeling 14 sites located between 3.65 and 7.64 miles downstream of Slab
Creek dam (i.e., between 0.21 and 4.2 miles upstream of Chili Bar reservoir) in October
2004. SMUD did not evaluate the fish community within the first 2.5 miles
downstream of the dam due to accessibility and safety concerns. Figure 3-21 displays
the location where each fish species was observed. In total, nine species were observed
in the reach, seven of which were observed during the 2004 longitudinal study. The
distribution of fish species was consistent with longitudinal trends expected with
increasing temperature downstream of Slab Creek dam. At the uppermost sample site,
rainbow trout were dominant, and subdominant species included brown trout,
Sacramento sucker and sculpin. Diversity of fish species was higher at downstream
sample sites with the addition of transition zone species including hardhead, Sacramento
pikeminnow, and California roach. The most abundant species was California roach
followed by hardhead. Only one smallmouth bass (250 to 275 mm) was observed in the
reach. SMUD reported that the cryptic marking and benthic nature of sculpins may
have caused them to be under represented due to the difficulty in observing them while
snorkeling.

Aquatic Habitat

Reservoirs

SMUD and PG&E conducted a study to evaluate reservoir habitat that could
affect warmwater or reservoir spawning fishes in Project reservoirs. Based on the
historical or suspected fish species present, Loon Lake, Ice House, Union Valley,
Junction, Slab Creek, and Chili Bar were studied. Camino was excluded due to access
and safety constraints. Primary characteristics, including water-level fluctuations,

% Condition factor, or K, is a calculation used as an indicator of overall health of
a fish, where K = 10°weight/length”.
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Figure 3-21. Species presence by river mile in Slab Creek dam reach. (Source:
DTA and Stillwater Sciences, 2005d, figure 4.14-6)

physical shoreline habitat, number of tributaries and potential barriers to upstream fish
migration, and shoreline fish spawning habitat were evaluated for each of these
reservoirs. Note that we describe existing water level fluctuations in greater detail in
section 3.3.2.1, Water Quantity (and erosion discussed in section 3.3.3.1, Geology and
Soails).

Most of the shoreline of Junction, Slab Creek, and Chili Bar reservoirs is steep,
but little erosion occurs along these shorelines due to bedrock and large-sized substrate
along with dense vegetation along Chili Bar reservoir. Most of Loon Lake’s shoreline,
which is predominantly flat to moderately sloped, is also stable. In contrast, Ice House
and Union Valley reservoirs have substantial mild erosion along their shorelines.
Emergent vegetation is sparse along the shoreline of Ice House, Junction, and Union
Valley reservoirs. Considerable emergent vegetation occurs in Chili Bar reservoir, and
moderate levels of emergent vegetation occur in Loon Lake and Slab Creek reservoir.

No potential upstream fish migration barriers were identified for Loon Lake, Ice
House, or Junction reservoirs. Potential barriers were identified for the other three
reservoirs, although most of these barriers are not expected to preclude all fish species
from entering the tributaries.
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Streams

SMUD and PG&E evaluated stream habitat in numerous reaches affected by the
Projects by conducting on-the-ground and aerial surveys during 2002 and 2003. This
included on-the-ground mapping of seven reaches and aerial mapping of six reaches that
were not safely accessible by foot or where ground surveys were not feasible. For both
on-the-ground and aerial surveys, habitat units were delineated and categorized by
habitat type, and then the percent of each habitat type was determined. The ground
surveys recorded the type of substrate and cover, quantity of trout spawning gravel,
large woody debris, potential upstream migration barriers for trout, and tributaries. The
potential migration barriers were further evaluated to determine if they are absolute
barriers to upstream trout migration or likely passable at anticipated high flows during
spring runoff and/or winter storms. The results of these stream mapping and barrier
evaluations are summarized in table 3-34.

Table 3-34.  Summary characteristics for UARP and Chili Bar Project stream

reaches. (Sources: DTA and Stillwater Sciences, 2005f, 2004a)

Cascade/High Gradient Spawning  Large Woody # Trout # of
Riffle*/Low Gradient Riffle?/ Gravel Debris® Migration  Tribu-
Reach (miles) Run/ Pool/ Pocket water % (sq ft/ mile) (#/ mile) Barriers®  taries
Rubicon River 9.1/1.3/6.6/39.2/41.6/0.8 1,908 136 9/6 9
Rubicon dam®(5.8)
Rockbound dam 13.5/11.7/28.9/8.8/37.2/0.0 0 329 4/2 0
(0.3)
Little RR Buck 9.3/2.0/12.9/14.8/61.0/0.0 2 96 5/3 5
Island dam (2.5)
Gerle Cr Loon Lake 10.4/7.8/18.9/25.9/35.9/1.1 3,932 194 7/3 2
dam (9.3)
Gerle Creek Gerle 18.1/0.0/4.6/1.1/36.7/39.4 1,606 7 0/0 4
Creek dam (1.2)
SF Rubicon Robbs 25.2/11.5/18./15.8/25.2/3.4 -- -- 2/1 -
Peak dam (5.6)
Silver Cr. Ice House 1.4/3.3/43.6/42.2/9.5/0.0 407 66 0/4 25
dam (12.3)
Silver Cr. Junction 23.9/4.0/17.4/27.5/23.9/3.3 -- - 3/1 --
dam (8.3)
Silver Cr Camino 16.3/2.8/2.6/14.0/59.0/5.6 - - 1/0 -
dam (6.0)
Brush Creek dam 17.0/10.6/21.9/19.2/31.3/0.0 134 42 19/8 0
(2.3)
SFAR Slab Creek 4.9/13.3/18.9/28.8/26.1/8.0 -- -- 0/0 --
dam (8.0)
SFAR Downstream 8.1/15.7/21.8/37.0/16.3/1.2 -- -- 0/0 --
of Chili Bar dam
(19.1)
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Note:  -- indicates not reported.
High gradient riffle has slope of greater than 4 percent. Low gradient riffle has slope of 4 percent or less.

The minimum requirements used to define large woody debris were 6 inches in diameter and 3 feet in
length where the total length was greater than or equal to one-half the channel width.

Number before “/” is the number of migration barriers (other than the dam) to trout throughout the year.
Number after “/” is the number of additional seasonal barriers that appear to be passable by trout at
typical high flows during spring runoff and/or winter storms. Estimates for reaches where aerial mapping
was done were made using aerial videography.

Values for this reach include the Rubicon River from the base of Rubicon dam to the confluence with
Miller Creek.

The estimated quantity of trout-spawning gravel for the seven ground-surveyed
reaches ranges from zero to 3,932 square feet per mile. SMUD reports that virtually no
spawning gravel occurs in the Rockbound dam and Buck Island dam reaches, but this is
likely due primarily to geological features at these locations such as the predominance
of relatively unweathered exposed bedrock. In contrast, more than 1,500 square feet of
spawning gravel per mile occurs in the Loon Lake dam, Rubicon dam, and Gerle Creek
dam reaches. Moderate volumes of spawning gravel exist in the Ice House dam and
Brush Creek dam reaches.

The density of large woody debris ranged from 7 to 329 pieces per mile (table 3-
34). The Gerle Creek dam reach had much less large woody debris than the other six
reaches evaluated.

The applicants’ trout barrier analysis revealed few year-round and seasonal
barriers to upstream trout migration in the lower elevation reaches. The largest number
of barriers to upstream passage was reported for the Brush Creek dam reach. Hardhead
have relatively poor swimming abilities in cool water in comparison to trout, thus
hardhead may have additional velocity barriers that permit the passage of salmonids
(Moyle, 2002).

SMUD and PG&E sampled macroinvertebrate communities and assessed water
quality by using measures of stream benthic macroinvertebrate community and
physical/habitat characteristics to evaluate the biological integrity of stream ecosystems
consistent with the California Stream Bioassessment Procedure (CDFG, 2003). They
collected data at 30 sites in 13 reaches of the UARP during fall of 2002 and 2003, and at
6 sites in the reach downstream of Chili Bar dam in 2003 and 2004

About half of the distinct taxa identified at most UARP study sites were
Ephemeroptera (mayfly), Plecoptera (stonefly), or Trichoptera (caddisfly). The overall
number of mayflies, stoneflies, and caddisflies made up more than 40 percent of the
organisms for the majority of the UARP study sites. However, mayflies, stoneflies, and
caddisflies made up a much smaller percentage of the organisms at most of the sites
downstream of the Chili Bar dam. The lowest percentage of organisms that were
mayflies, stoneflies, and caddisflies occurred a short distance downstream of the Chili
Bar and Junction dams, where they comprised about 6 and 14 percent of the total
organisms, respectively.
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Composite metric scores, which are indicators of biological integrity, were below
average immediately downstream of the three largest UARP storage dams (Loon Lake,
Ice House, and Junction) and generally increased with distance downstream of the
reservoirs. Similarly, elmid beetles (riffle beetles of the family Elmidae) and perlid
stoneflies (Calineuria californica), most of which are relatively long-lived taxa that
require a full annual cycle or more for their development, are absent just below these
reservoirs with increasing numbers further downstream. These factors suggest potential
impairment immediately downstream of the Loon Lake, Ice House, and Junction dams,
but recovery further down the corresponding reaches. Conversely, benthic
macroinvertebrate composite metric scores decrease with distance downstream in the
Camino and Slab Creek reaches, suggesting a decline in water quality at the lower ends
of these reaches. Composite metric scores for the reach downstream of Chili Bar dam
are consistently lower than at reference sites in the North Fork American and Cosumnes
rivers, although this is partially due to the larger substrate in the upper end of the reach.
Oligochaetes are dominant, and taxonomic richness and diversity are generally low in
this reach, particularly at the upper end.

3.3.3.2 Environmental Effects

This section evaluates the environmental effects of the Proposed Actions on the
aquatic resources of the Projects. Environmental measures are considered to have a
significant effect if they interfere with reproduction, recruitment, or survival of fish to
the degree that they adversely affect the species at the population level; cause water
quality characteristics to become suboptimal for fish compared to reference conditions;
or result in decreases in benthic macroinvertebrate diversity in Project reaches.

While historically the upper reaches of the UARP area were fishless, under the
terms of the Settlement Agreement, the resource agencies chose trout (rainbow or
brown trout) and hardhead biomass amounts as indicators of favorable ecological
conditions in the Project areas. Specific indicators used include components articulated
in the “Fish Community Assessment Metrics” (SMUD, 2004a), or biomass numbers. If
the Fish Community Assessment Metrics, or existing biomass numbers are less than
expected for Northern Sierra trout biomass numbers (according to Gerstung, 1973), the
goal for the reach is to improve biomass to meet those numbers.

Table 3-35 compares existing rainbow trout biomass (and brown trout on some
reaches) by reach, survey reach number, and measured stream width from 2002-2004
SMUD surveys with the trout biomass goals taken from Gerstung (1973) (CDFG,
2007). Agency objectives for each reach are also included in the table.
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Rainbow trout and brown trout biomass by reach from 2002-2004

SMUD Surveys, with agency objectives for trout biomass in each
reach.

Reach Name (site #)

Objective

Existing Mean Biomass
for Rainbow Trout
(Ibs/surface acre)

Rainbow Trout Biomass
Goal® (Ibs/surface acre)

Rubicon River below
Rubicon dam (RRD-F1)

Rubicon River below
Rubicon dam (RRD-F2)

Little Rubicon River
below Buck Island dam
(BID-F1 (upper)

Gerle Creek below Loon
Lake dam (LLD-F1)

Gerle Creek below Loon
Lake dam (LLD-F2)

Gerle Creek below Gerle
dam (GCD-F1)

SF Rubicon upstream of
Robbs Peak dam

SF Rubicon below
Robbs Peak dam
(RPD-F1)

SF Silver below Ice
House dam (IHD-F1)

SF Silver below Ice
House dam (IHD-F2)

Silver Creek below
Junction Dam (JD-F1)

Silver Creek below
Junction dam (JD-F2)

Silver Creek below
Camino dam (CD-F1)

Brush Creek (BCD-F1)

Increase RT

Increase RT

Reduce or
eliminate golden
shiners and
increase RT

Increase RT and
maintain BN

Increase RT and
maintain BN

Increase RT and
maintain BN

Increase RT

Increase RT and
maintain BN

Increase RT

Increase RT

Increase RT

Increase RT

Increase RT

Increase RT

11.3 24
0.9 33
0 Reduce or eliminate

golden shiners and move
toward 33 RT

19.5 Combined biomass of RT
and BN-24
40 Combined biomass of RT
and BN-24
11.5 Combined biomass of RT
and BN-24
7 33
23 Combined biomass of RT
and BN-24
10.6 RT-24
3 24
7.5 24

Use Fish Community
Assessment Metrics®

Use Fish Community

278 catchable trout per
Assessment Metrics

mile®

14.7 35
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Existing Mean Biomass

for Rainbow Trout Rainbow Trout Biomass
Reach Name (site #) Objective (Ibs/surface acre) Goal® (Ibs/surface acre)
SFAR Below Slab Creek  Provide healthy 4.65 RT; Age class 13 rainbow trout; use
dam (SCD-F2) age class distribution that electrofishing and
distribution of represents healthy snorkeling for hardhead
transitional fishery  population of hardhead.
(coldwater to Use Fish Community
warmwater) Assessment Metrics

SFAR Below Chili Bar Provide healthy Use Fish Community

dam (CB-1 and F4) age class Assessment Metrics”
distribution of rainbow trout and
transitional fishery hardhead
(coldwater to
warmwater)

Note: RT = rainbow trout, BN = brown trout.
a Gerstung (1973)
b SMUD (2004a)

Minimum Streamflows

The proposed minimum streamflow schedule would apply to the Rubicon River
below Rubicon dam, Little Rubicon River below Buck Island dam, Gerle Creek below
Loon Lake dam, Gerle Creek below Gerle Creek dam, SFRR below Robbs Peak dam,
SFSC below Ice House dam, Silver Creck below Junction dam, Silver Creek below
Camino dam, Brush Creek below Brush Creek dam, and the SFAR below Slab Creek

dam.

The proposed schedules specify minimum streamflows by month and water year
type for each of the specified stream reaches, and allow the licensees a 3-year period
after the license is issued or 3 years after completion of necessary facility modifications,
whichever is later, to adjust operations to meet the required minimum streamflows.
During this time period, daily mean streamflows may vary up to 10 percent below the
amounts specified in the minimum streamflow schedules, provided that the average
monthly streamflow in any given month equals or exceeds the required minimum
amount for the month. After the applicable period, the licensees would meet the
minimum streamflow requirements specified in the minimum streamflow schedules.

The minimum streamflow schedules are separated into five water year types: Wet,
AN, BN, Dry, and CD. For the Proposed Action, SMUD would determine water year type
based on the predicted unimpaired inflow to Folsom reservoir and spring forecasting
information provided by DWR Bulletin 120 report of water conditions in California each
month from February through May. The water year types are defined as follows:
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e Wet = greater than or equal to 3.5 MAF.

e AN = greater than or equal to 2.6 MAF but less than 3.5 MAF.
e BN = greater than 1.7 MAF or equal to but less than 2.6 MAF.
e Dry = greater than 0.9 MAF or equal to but less than 1.7 MAF.
e (D =less than 0.9 MAF.

e SD = any CD year that is immediately preceded by a Dry or CD year or any
Dry year that is immediately preceded by any combination of two Dry or CD
years. Applies to flows below Chili Bar dam only.

In our analysis of the potential effects of the proposed minimum streamflow
schedules on aquatic resources, we refer to the results of water temperature monitoring
shown in table 3-16, in section 3.3.2.1, Water Quality, and the summary characteristics of
the stream reaches presented in table 3-34 and Agency objectives for aquatic resources
shown in table 3-35.

Rubicon River below Rubicon Dam

Historically, the high-elevation Rubicon River was fishless. Rainbow trout,
brown trout, California roach and speckled dace now inhabit the reach. Rainbow trout
biomass observed at sample sites in this reach were low, with 11.3 pounds per surface
acre in the upper sample site (RRD-F1), and 0.9 pounds per surface acre in the lower
site (RRD-F2) (see table 3-33), below the management goal of 24, and 33 pounds per
surface acre, respectively. Spawning gravels in the reach are comparatively high, with
1,908 square feet per mile.

Resource agency objectives for this reach are to increase rainbow trout habitat,
and “de-emphasize” California roach and speckled dace populations. Settlement
Agreement Proposed Article 1-1, Minimum Streamflows, calls for a minimum
streamflow schedule that varies by water year and month, in an attempt to more closely
mimic a natural hydrograph (table 3-36).

Our Analysis

The presence of warm, slow moving water likely accounts for the fact that
California roach and speckled dace are dominant over trout in this reach. Both rainbow
and brown trout both appear to be reproducing here, with age classes of rainbow trout
up to 2+, and brown trout up to 3+ (see table 3-33). According to PHABSIM analysis
conducted by CDFG (CDFG, 2006a), approximately 100 percent of rainbow trout
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available Weighted Usable Area®™ (WUA) for spawning in this reach of the Rubicon
River occurs at 60 cfs (figure 3-22). In the Settlement Agreement, the May flow in a
BN water year (beginning of rainbow trout spawning) was set at 35 cfs, which provides
84 percent of available WUA for rainbow trout, and provides 40 to 55 feet of wetted
perimeter. After the May minimum streamflow was established, the unimpaired
hydrograph was used to shape the streamflow regime for the remainder of the BN water
year. For CD water years the minimum May streamflow was set at 48 percent WUA,
since during natural conditions, fish would have had less habitat available during these

dry years.

Table 3-36. Proposed minimum streamflow schedule (cfs) for the Rubicon River
below Rubicon dam. (Source: SMUD and PG&E, 2007)

Month CD Dry BN AN Wet

July—February 6 or NF 6 or NF 6 or NF 6 or NF 6 or NF

March 6 or NF 8 15 15 15

April 8 12 20 20 20

May 10 15 35 35 35

June 6 or NF 8 15 15 15

Note: If Natural Flow (NF) measured in the Rubicon River above Rubicon reservoir is below 1
cfs, the minimum streamflow would be 1 cfs. In CD water year types, if the useable
storage in Rubicon reservoir is less than 60 acre-feet and the licensee cannot maintain 1
cfs due to lack of NF into and storage in Rubicon reservoir, SMUD would notify the
Agencies at least 30 days prior to not meeting the streamflow. After notification of the
Agencies, SMUD may reduce minimum flows below 1 cfs, but at no time would the
minimum streamflow be less than the NF into Rubicon reservoir, until sufficient water is
available to resume prescribed minimum streamflow releases.

SMUD would maintain an over-wintering minimum pool of 6,527 feet in elevation in
Rubicon reservoir once the reservoir begins to freeze for the protection of aquatic species.
Below an elevation of 6,527 feet, streamflow releases from Rubicon reservoir would
equal the lesser of the applicable flow listed in the table or the NF into Rubicon reservoir.

Proposed increases in minimum stream flows are expected to benefit the rainbow
trout population by creating more available spawning habitat during April, May, and
June in all water year types. Increasing flows during these months would slightly lower
water temperatures in the stream during May and June resulting in temperatures that
would benefit the preferred trout species, but that are less favorable for California roach
and speckled dace.

%®Weighted Usable Area is the amount of usable habitat available for a given fish
species.
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Figure 3-22. Weighted usable area for rainbow trout in the Rubicon River
downstream of Rubicon dam. (Source: CDFG, 2006b)

Little Rubicon River below Buck Island Dam

Historically, the Little Rubicon River reach was fishless, and currently rainbow
trout and golden shiners are found in the reach. There is a lack of spawning habitat for
trout (less than 5 square feet in the entire reach), and there are 9 potential fish migration
barriers. Without the current constant 1 cfs flow release, the high-elevation river would
likely freeze in the winter, with limited habitat available only in deeper pools, and the
river would be intermittently dry in the summer months. Water temperatures during
March to April are near 0°C, and during the summer the lower portions of the reach can
reach 26°C, near lethal temperatures for rainbow trout. These conditions result in low
flow, warm water conditions during the summer that are more favorable for golden
shiners, an exotic species that were likely introduced into the reach as baitfish.

Agency objectives for fish in this reach are to reduce or eliminate golden shiners,
and increase existing populations of rainbow trout. The minimum streamflow schedule
was developed by taking the Rubicon River minimum streamflows, and adjusting them
by watershed area. There are approximately 26.5 square miles in the Rubicon River
watershed, and approximately 6 square miles in the Little Rubicon River watershed,
therefore the minimum flow regime was determined by dividing the Rubicon River
minimum flows by 4.4. The proposed minimum flows are presented in table 3-37.
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Table 3-37. Proposed minimum streamflow schedule (cfs) for the Rubicon River
below Buck Island dam. (Source: SMUD and PG&E, 2007)
Month CD Dry BN AN Wet
July to February 1 1 1 1 1
March 1 2 3 3 3
April 2 3 5 5 5
May 2 3 8 8 8
June 1 2 3 3 3

Notes: Compliance point, USGS gage 11428400, located at the outlet structure on Buck
Island dam. If Natural Flow (NF) measured in Highland/Rockbound Creek above
Buck Island reservoir is below 1 cfs, the minimum flow would be 1 cfs. In CD
water year types, if the useable storage in Buck Island reservoir is less than 60
acre-feet and the licensee cannot maintain 1 cfs due to lack of NF into and storage
in Buck Island reservoir, SMUD would notify the Agencies at least 30 days prior
to not meeting the streamflow. After notification of the Agencies, the licensee
may reduce minimum flows below 1 cfs, but at no time would the minimum
streamflow be less than the NF into the Buck Island reservoir, until sufficient
water is available to resume prescribed minimum streamflow releases.

Our Analysis

Few fish inhabit this reach of the Little Rubicon River. Sampling at two sites in
2002 and 2003 yielded only 5 rainbow trout in total. In 2002, 12 golden shiners were
captured, and in 2003 over 200 young-of-the-year golden shiner were captured. These
young fish may have originated in the Buck Island reservoir. The small amount (less
than 5 square feet) of spawning gravels present for trout along with the 9 passage
barriers render this reach unproductive for trout at almost any flow. The proposed
minimum streamflow schedule provides for increased flows from March through June
in all but CD years. In CD years flows would be increased during April and May. The
volume of watershed runoff that enters the reach as accretion during these months is
significantly greater than the proposed increase in minimum flows, which would likely
mask any potential benefit of the increased releases. Increases in minimum flow,
particularly during May and June may benefit trout by lowering streamflow
temperatures in the reach slightly; however, given the lack of available spawning
gravels, this benefit may be limited to preventing pools in the stream from drying and
providing rearing habitat.

Gerle Creek below Loon Lake Dam

Brown trout, a non-native but desirable fish species, and rainbow trout are
relatively abundant in this reach (see table 3-31) and support an important recreational
fishery. Agency objectives for Gerle Creek flows below Loon Lake dam are to
emphasize rainbow trout and brown trout fisheries, reintroduce some similarity to the
natural hydrograph to restore ecosystem processes that have been altered by Project
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operations, and to inundate banks to a greater degree than present to move fines and to
improve riparian condition.

The Settlement Agreement proposed minimum streamflow schedule is shown in
table 3-38. To facilitate fish passage to Gerle Creek below the reservoir, the Settlement
Agreement also contains a provision (Proposed Article 1-8, Fish Passage at Gerle
Creek) that specifies that the reservoir level at Gerle Creek reservoir be maintained at an
elevation that provides fish passage into Gerle Creek from August through October.

Table 3-38. Proposed minimum streamflow (cfs) schedule for Gerle Creek below
Loon Lake dam. (Source: SMUD and PG&E, 2007)

Month CD Dry BN AN Wet
October—November 7 11 16 20 23
December 8 13 18 22 26
January 12 15 19 23 28
February 14 18 22 27 32
March 19 24 30 37 44
April 23 32 40 49 58
May 25 32 40 49 58
June 10 16 22 27 32
July 5 14 22 27 32
August—September 5 10 14 17 20

Note: Compliance point, USGS gage 11429500, located on Gerle Creek approximately 0.3 mile
downstream from Loon Lake dam.

Our Analysis

The proposed minimum streamflow schedule was developed to accomplish
several objectives. These include increasing available habitat for brown trout and
rainbow trout, particularly during their respective spawning seasons; providing cold
freshwater instream habitat; ensuring low terraces and flood-prone areas are inundated
during the growing season; and providing flows that will reduce encroachment of
riparian vegetation in the channel. Allowing flows to vary among seasons and more
closely follow flow patterns of an unimpaired flow regime would help to accomplish
these objectives.
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Brown trout typically spawn during a natural low-flow period of the year in
October and November, and rainbow trout spawn during April through June. Results of
CDFG’s WUA analysis (CDFG, 2006b) for rainbow trout and brown trout are presented
in figures 3-23 and 3-24. The current 8 cfs minimum flow provides 85 percent,

98 percent and 77 percent WUA for rainbow trout adult, juvenile, and spawning,
respectively, and 92 percent, and 100 percent, and 77 percent WUA for brown trout
adult, juvenile, and spawning, respectively. The Proposed Action would increase flows
and available WUA for all life stages of rainbow trout and brown trout spawning in all
water years, with the exception of brown trout spawning in CD years, where WUA
would decrease slightly in October and November.
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Figure 3-23. Rainbow trout composite WUA for Gerle Creek below Loon Lake dam.
(Source: CDFG, 2006b; memorandum from R.W. Hughes, P.E.,
Associate Hydraulic Engineer, Fisheries Engineering Team, CDFG, to S.
Lehr, Associate Fishery Biologist, Sacramento Valley Central Sierra
Region CDFG, dated October 9, 2006)
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Figure 3-24. Brown trout composite WUA for Gerle Creek below Loon Lake dam.
(Source: CDFG, 2006b; memorandum from R.W. Hughes, P.E.,
Associate Hydraulic Engineer, Fisheries Engineering Team, CDFG, to
S. Lehr, Associate Fishery Biologist, Sacramento Valley Central Sierra
Region CDFG, dated October 9, 2006)

The proposed increases in minimum streamflows would result in increased
channel size and wetted perimeter downstream of the meadow section of Loon Lake
reach of Gerle Creek, where channel mapping showed that increased flow would add
habitat along the sides of the stream that may serve as a nursery for juvenile trout.

Increased flows during the spring months would result in inundation of stream
margin habitats and primary flood terraces that would occur under an unimpaired flow
regime. Such variations in streamflows and inundation are anticipated to increase the
health of riparian vegetation and increase functioning of the riparian ecosystem by
promoting stream bank stability and water quality, reducing the potential for erosion,
increasing storage of nutrients and water, and providing forage and habitat for wildlife.

Gerle Creek has been identified as an important and unique brown trout fishery
by sports anglers who recreate in the Crystal Basin. Brown trout residing in Gerle
reservoir travel upstream to Gerle Creek for their October and November spawning.

The confluence of Gerle Creek with Gerle reservoir is marked by an alluvium
delta deposit in the stream channel, which varies in location and depth due to the
ongoing geomorphic processes. Recent information (letter from SMUD to FERC dated
November 13, 2007) indicates that this alluvium deposit, consisting of mostly boulders
and cobbles, is located mostly on the left side of the channel and currently does not have
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the potential to pose a migration barrier for brown trout. However, SMUD also
indicates in its letter that cobble and boulders deposited at the head of the delta extends
well upstream of the reservoir to an elevation of 5,231 feet. SMUD notes that this
sediment deposit is caused by sediment falling out of the water as the stream slows due
to the backup of water at Gerle Creek reservoir.

In streams such as Gerle Creek that are capable of carrying large sediments, these
deposits can progressively work their way upstream as the sediments that are deposited
at the head of the delta act to extend the backwater effect of the reservoir farther and
farther upstream. Passage conditions in these areas can be altered substantially by flood
events, which may alter the shape of the channel through the deposit or increase the size
of the deposit by contributing large volumes of new material from upstream. Changes
in the size and shape of the delta that could cause possible passage barriers are hard to
predict and would vary in the future depending on sediment load, flood events,
reservoir levels, and other factors and may require measures such as channel
modifications by SMUD to ensure continued upstream passage of brown trout into
Gerle Creek.

Robbs Peak Dam Reach and Gerle Creek below Gerle Dam

Rainbow trout and non-native brown trout populations inhabit the Gerle Creek
dam reach. Agency goals for fish are to increase biomass of rainbow trout and maintain
that of brown trout in Gerle Creek, and improve cold freshwater habitat.

The proposed minimum flows are presented below in table 3-39. Minimum
streamflows for this reach are currently measured as combined flows below the
confluence of Gerle Creek and SFRR.

Table 3-39. Proposed minimum streamflow (cfs) schedule for Gerle
Creek below Gerle dam. (Source: SMUD and PG&E, 2007)

Month CD Dry BN AN Wet
October 5 9 10 10 10
November 4 4 6 6 6
December 4 5 6 6 6
January to February 5 6 6 6 6
March 7 10 12 9 9
April 9 12 15 9 9
May to June 9 12 15 15 15
July 7 10 13 15 15
August 5 9 12 12 12
September 5 9 10 10 10
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Our Analysis

Currently brown trout and rainbow trout are present in this short reach, providing
valued opportunities for anglers. The existing minimum flows in this reach range
between 4 cfs (CD, Dry, and BN years) and 7 cfs (during May through Oct of AN and
Wet years). The current 4 cfs flows provide only 59 and 76 percent of WUA for brown
trout and rainbow trout, respectively (figures 3-25 and 3-26). The proposed minimum
flows would provide higher streamflows during the spring, which would increase the
WUA available for rainbow trout spawning and adults, which may lead to increased
production in the reach. The proposed minimum flows provide for increased flows
during the fall brown trout spawning season as well, which could benefit production in
the reach. The proposed flow releases more closely resemble an unimpaired
hydrograph, which would likely benefit the production of healthy riparian vegetation
and improve channel morphology.
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Figure 3-25. Brown trout composite WUA for Gerle Creek below Gerle dam.
(Source: CDFG, 2006b; memorandum from R.W. Hughes, P.E.,
Hydraulic Engineer, Fisheries Engineering Team, CDFG, to S. Lehr,
Associate Fishery Biologist, CDFG, dated October 9, 2006)
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Figure 3-26. Rainbow trout composite WUA for Gerle Creek below Gerle dam.
(Source: CDFG, 2006b; memorandum from R.W. Hughes, P.E.,
Hydraulic Engineer, Fisheries Engineering Team, CDFG, to S. Lehr,
Associate Fishery Biologist, CDFG, dated October 9, 2006)

South Fork of the Rubicon River below Robbs Peak Dam

Agency objective for the fisheries resources in this reach are to increase
rainbow trout production and maintain production of brown trout. Current minimum
flow releases for this reach are 1 cfs for all months and water years, except that in AN
and Wet years 3 cfs are released from May through October. The proposed minimum
streamflow schedule is presented below in table 3-40.

Our Analysis

The proposed minimum streamflow schedule would establish a more natural
hydrograph compared with the existing 1 or 3 cfs releases. The Agency goal for
fisheries in this reach is to increase rainbow trout and maintain brown trout biomass.

Table 3-41 shows the percent WUA for all water types for rainbow trout for
the proposed minimum flows. For all water year types there will be more juvenile
and adult trout habitat available under the proposed flow regime than there would be
under the unimpaired hydrograph or under the existing flow regime. The increased
flows are also anticipated to decrease the potential for entrainment at the entrance to
the Robbs Peak powerhouse tunnel. If this is found not to be successful based on
monitoring results, the adaptive management program described in Proposed Article
1-6, Adaptive Management Program of the Settlement Agreement includes, but is not
limited to, mitigation for the entrainment by installing a partial-flow fish screen in the
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SFRR upstream of Ice House Road, or other appropriate mitigation measures that are
approved by the Forest Service, CDFG, and the Water Board.

Table 3-40. Proposed minimum streamflow (cfs) schedule for the SFRR
below Robbs Peak dam. (Source: SMUD and PG&E, 2007)

Month CD Dry BN AN Wet
October 3 3 3 3 3
November 1 2 3 3 3
December 1 3 4 4 4
January 2 5 7 7 7
February 2 5 8 8 8
March 3 7 11 9 9
April 4 9 13 10 10
May to June 4 9 13 13 13
July 3 5 6 13 13
August 3 5 6 11 11
September 3 5 6 6 6
Table 3-41. Percent WUA for all water year types for rainbow trout for SFRR

below Robbs Peak dam. (Source: CDFG, 2007)

Water Year Flow

Month Type Range Percent WUA Benefiting Life Stage
October to CD 1-3 53-86 Adult
December (no PHABSIM for 1 cfs)
Dry 2-3 53-86 Adult
BN, AN, Wet 34 86-93 Adult
January to March CD 2-3 53-86 Adult
Dry 5-7 98 Adult
BN 7-11 90-98 Adult
AN, Wet 7-9 90-98 Adult
April CD 4 93/85 Adult/spawning
Dry 9 90/98 Adult/spawning
BN 13 69/100 Adult/spawning
AN, Wet 10 85/99 Adult/spawning
May to June CD 4 93/81/100 Adult/spawning/juvenile
Dry 9 90/98/90 Adult/spawning/juvenile
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Water Year Flow

Month Type Range Percent WUA Benefiting Life Stage
BN, AN, Wet 13 69/100/82 Adult/spawning/juvenile
July CD 3 86/72/99 Adult/spawning/juvenile
Dry 5 98/85/99 Adult/spawning/juvenile
BN 6 100/90/97 Adult/spawning/juvenile
AN, Wet 13 69/100/82 Adult/spawning/juvenile
August CD 3 86/99 Adults/juveniles
Dry 5 98/99 Adults/juveniles
BN 6 100/97 Adults/juveniles
AN, Wet 11 80/85 Adults/juveniles
September CD 3 86/99 Adults/juveniles
Dry 5 98/99 Adults/juveniles
BN, AN, Wet 6 100/97 Adults/juveniles

The PHABSIM modeling showed the May minimum streamflow of 13 cfs would
inundate some areas of the primary flood terrace in the reach, which is anticipated to
benefit riparian vegetation during the growing season, thus improving riparian cover in
the reach.

The proposed increase in winter flow releases from Robbs Peak reservoir would
help maintain the wetted width of the channel, which would help to minimize freezing
and the chance of significant ice formation, and increase available overwintering habitat
for adult and juvenile trout.

Minimum streamflows for this reach and Gerle Creek below Gerle dam are
currently combined and measured below the confluence of Gerle Creek and SFRR.
Therefore current the streamflow gaging in this reach is inadequate to determine actual
flows. Installation of a stream gage as proposed in Proposed Article 1-10, Streamflow
and Reservoir Elevation Gaging, would ensure minimum streamflows are being
released.

South Fork of Silver Creek below Ice House Dam

The Ice House dam reach of SFSC was historically fishless; however, it now
contains naturalized populations of rainbow trout, brown trout and, in the lower reaches,
Sacramento sucker. Currently the watershed in the lower portion of the reach is not
forested because of a wildfire that swept through the area in 1992. The trout biomass is
well above average in the upper portion of Ice House dam reach, while the lower
portion of the reach exhibits below average trout biomass, which may be related, in part,
to a combination of habitat features and high mean daily temperatures during summer
months in SFSC. Water released from Ice House dam originates in the hypolimnion of
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Ice House reservoir and remains cold throughout the year, with summertime
temperatures of about 7°C. In the summer, temperatures in the lower portions of this
reach are often 20° to 21°C, outside the optimal range for rainbow trout. While stream
flow strongly influences stream temperature in the reach, high summer temperatures in
the lower segment of the Ice House dam reach are also likely due to the loss of
vegetation shading throughout most of the reach as a result of the 1992 wildfire.

Agency objectives for minimum flow releases to SFSC below Ice House dam for
fisheries include providing peak flows to ensure bedload is moved through this reach;
providing out-of-bank flows to inundate the lower terrace and floodplain to maintain the
riparian ecosystem and keep the banks stabilized; providing temperatures that allow for
management of native coldwater fish species. The goals for improving rainbow trout
biomass at study sites in the reach are listed in table 3-35. Currently, rainbow trout
biomass in the SFSC below Ice House dam is below agency objectives for the reach.
The proposed minimum streamflow schedule is presented in table 3-42.

Table 3-42. Proposed minimum streamflow (cfs) schedule for SFSC
below Ice House dam. (Source: SMUD and PG&E, 2007)

Month CD Dry BN AN Wet
October 5 10 15 15 15
November 5 7 8 8 8
December 5 8 11 11 11
January to February 6 12 18 18 18
March 8 16 24 24 24
April 15 28 41 41 41
May 30 46 68 68 68
June 25 31 46 46 46
July 21 21 30 30 30
August 14 14 15 15 15
September 10 10 15 15 15

Note: Compliance point, USGS gage 11441500, located on SFSC approximately
0.4 mile downstream from Ice House dam.

Our Analysis

The proposed minimum flow regime would more closely simulate the snowmelt
period in the spring and provide quality habitat coinciding with the life history of native
fish and amphibians. Figure 3-27 and table 3-43 show the percent WUA that would be
available under the proposed flow regime. The minimum streamflow schedule was
developed with the goal of maximizing both rainbow trout adult habitat and spawning
habitat, particularly in May.
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Figure 3-27. Rainbow trout composite WUA for the SFSC below Ice House dam.
(Source: CDFG, 2006b; memorandum from R.W. Hughes, P.E.,
Hydraulic Engineer, Fisheries Engineering Team, CDFG, to S. Lehr,

Fishery Biologist, CDFG, dated October 9, 2006)

Table 3-43. Percent WUA for all water year types for rainbow trout for SFSC below
Ice House dam. (Source: CDFG, 2007)
Water Year Flow Range
Month Type (cfs) Percent WUA Benefiting Life Stage
October CD 5 44/73 Adults/juveniles
Dry 10 48/76 Adults/juveniles
BN, AN, Wet 15 65/88 Adults/juveniles
November to CD 5 Below 44 Adults
December
Dry 7to 8 Below 44 Adults
BN, AN, Wet 8to 11 Below 44 to 53 Adults
January to CD 6 Below 44 to 53 Adults
February
Dry 12 57 Adults
BN, AN, Wet 18 74 Adults
March CD 8 Below 44 Adults
Dry 16 68 Adults
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Water Year Flow Range

Month Type (cfs) Percent WUA Benefiting Life Stage
BN, AN, Wet 24 87 Adults
April CD 15 65 Adults
Dry 28 93 Adults
BN, AN, Wet 41 100 Adults
May CD 30 95/97 Adult/spawning/juvenile
Dry 46 99/84 Adult/spawning
BN, AN, Wet 68 96/71 Adult/spawning
June CD 25 89/100/99 Adult/spawning
Dry 31 97/96/100 Adult/spawning
BN, AN, Wet 46 99/84/97 Adult/spawning
July CD 21 81/99/96 Adult/spawning
Dry 21 81/99/96 Adult/spawning
BN, AN, Wet 30 95/97/100 Adult/spawning
August to CD, Dry 10 to 14 48/76 to 63/86 Adult/juvenile
September
BN, AN, Wet 15 65 Adult/juvenile

The Agencies state the recommended minimum streamflows were referenced
against the PHABSIM transects to ensure that inundation of the primary flood terraces
and bank margins would occur. This would benefit riparian vegetation during the
spring by promoting initial scouring, sediment and nutrient deposition, and seed
dispersal (CDFG, 2007).

As stated in section 3.3.3.2, water temperature modeling shows the proposed
minimum flows would result in cooler June and July conditions than existing minimum
flows, and mean daily temperatures of 20°C or less would be maintained throughout the
entire reach. Simulated temperatures were as much as 15°C cooler (7°C versus 22°C
existing) just downstream of the dam, about 3 to 4°C cooler near the middle of the
reach, and virtually the same at the lower end of the reach. Bell (1991) reports an
optimal range for rainbow trout of 12 to 19°C, while Moyle (2002) reports an optimal
growth range of 15 to 18°C, therefore cooler temperatures would benefit rainbow trout
populations in the reach.
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Silver Creek below Junction Dam

The Junction dam reach was historically fishless, but now supports reproducing
populations of rainbow trout and brown trout. Agency objectives for establishing
minimum flows in Silver Creek below Junction dam include providing temperatures
that allow for management of native fish and address foothill yellow-legged frog
breeding, to establish some similarity to the natural hydrograph, and to provide
connectivity of flows from the SFSC below Ice House dam through Silver Creek below
Junction dam. The existing biomass for rainbow trout for this reach is 7.5 pounds per
surface acre, below the resource agency biomass objective of 24 pounds per surface
acre. The proposed minimum streamflow regime (table 3-44) was designed to increase
instream habitat to improve the rainbow trout biomass and move it closer to the
objective. Currently, SMUD releases between 5 and 20 cfs during various flow years.

Table 3-44. Proposed minimum streamflow (cfs) schedule for Silver Creek
below Junction dam. (Source: SMUD and PG&E, 2007)

Month CD Dry BN AN Wet
October 5 10 15 15 15
November 5 7 20 20 20
December 5 8 20 20 20
January to February 6 12 20 20 20
March 8 16 25 25 25
April 15 28 42 42 42
May 30 46 68 68 68
June 25 31 50 59 59
July 21 21 30 35 35°
August 14 14 15 18 182
September 10 10 15 18 18°

SMUD would be required to release additional water into Silver Creek below Junction
dam annually in July, August and/or September in Wet water year types for temperature
control upon approval of the Agencies. A block of water would not exceed the acre-
feet of water as follows: July, 1,044 acre-feet; August, 491 acre-feet; September, 475
acre-feet. Details of the block of water release flows are described in Proposed Article
1-1, Minimum Streamflows.

Our Analysis

The proposed minimum streamflows provide for increased flows through the
reach for most all months and water year types. The minimum streamflow regime
maximizes WUA for adult rainbow trout during most water years, although it decreases
WUA available for rainbow trout spawning WUA when compared to existing
conditions (figure 3-28). Table 3-45 displays the percent WUA for all water year types
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for rainbow trout for Silver Creek below Junction dam for the proposed minimum flow
releases. The increase in streamflows during May through July would likely
substantially reduce stream temperatures in the reach, which could benefit trout
spawning, however the decrease in flows during August and September of AN and Wet
years may slightly increase temperatures. However these warmer temperatures would
most likely occur in edgewater habitat in lower portions of the reach (see discussion in
section 3.3.2.2, Water Temperature) and would not likely have an impact on adult fish.
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Figure 3-28. Rainbow trout WUA for Silver Creek below Junction dam. (Source:
DTA and Stillwater Sciences 2004b)

Table 3-45. Percent WUA for all water year types for rainbow trout for SFSC below
Junction dam. (Source: DTA and Stillwater Sciences, 2004b)

Month Water Year Type  Flow (cfs) Percent WUA Benefiting Life Stage
October CDh 5 <36/<86 Adult/juvenile
Dry 10 54/98 Adult/juvenile
BN 15 71/99 Adult/juvenile
AN 15 71/99 Adult/juvenile
Wet 15 71/99 Adult/juvenile
November to
February Dry 7 41 Adult
BN 20 83 Adult
AN 20 83 Adult
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Month Water Year Type Flow (cfs) Percent WUA Benefiting Life Stage
Wet 20 83 Adult
CD 8 46 Adult
March CD 8 46 Adult
Dry 16 74 Adult
BN 25 90 Adult
AN 25 90 Adult
Wet 25 90 Adult
April CD 15 71/90 Adult/spawning
Dry 28 93/100 Adult/spawning
BN 42 100/90 Adult/spawning
AN 42 100/90 Adult/spawning
Wet 42 100/90 Adult/spawning
May CD 30 95/100 Adult/spawning
Dry 46 100/85 Adult/spawning
BN 68 98/61 Adult/spawning
AN 68 98/61 Adult/spawning
Wet 68 98/61 Adult/spawning
June CDh 25 90/99/94 Adult/spawning/juvenile
Dry 31 95/99/91 Adult/spawning/juvenile
BN 50 100/79/84 Adult/spawning/juvenile
AN 59 100/68/81 Adult/spawning/juvenile
Wet 59 100/68/81 Adult/spawning/juvenile
July CD 21 85/97/96 Adult/spawning/juvenile
Dry 21 85/97/96 Adult/spawning/juvenile
BN 30 94/100/91 Adult/spawning/juvenile
AN 35 97/96/89 Adult/spawning/juvenile
Wet 35 97/96/89 Adult/spawning/juvenile
August to Sept CD 14 68/98-100 Adult/juvenile
Dry 14 68/98-100 Adult/juvenile
BN 15 71/99 Adult/juvenile
AN 18 79/98 Adult/juvenile
Wet 18 79/98 Adult/juvenile
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Currently, coldwater releases from Junction dam in summer months create a
mean daily temperature range between approximately 8°C at the dam and 20°C at the
bottom of the reach. Bell (1991) reports an optimal range for rainbow trout of 12 to
19°C, while Moyle (2002) reports an optimal growth range of 15 to 18°C. As stated in
section 3.3.3.2, the large increases flow in May through July would substantially reduce
temperatures in the reach, which may benefit trout. Reducing flows during August and
September of Wet and AN years would likely only slightly increase temperatures.

Monitoring water temperatures and releasing blocks of water as described in
Proposed Article 1-1, Minimum Streamflows, would provide a larger influx of cooler water,
helping to maintain instream temperatures below 20°C and protecting trout in the stream.

Silver Creek below Camino Dam

Agency objectives for minimum flows in this reach are to provide habitat for
healthy macroinvertebrate populations and foothill yellow-legged frogs in the entire
reach, provide connectivity of flows from SFSC below Ice House dam through Silver
Creek below Junction and Camino dams, provide temperatures that allow for
management of native fish, and provide good water/habitat quality, resulting in
improved bioassessment composite metric scores for rainbow trout, particularly in the
lower reach. The proposed minimum streamflow schedule is presented in table 3-46.

Table 3-46. Proposed minimum streamflow (cfs) schedule for Silver Creek below
Camino dam. (Source: SMUD and PG&E, 2007)

Month CD Dry BN AN Wet
October 5 10 15 15 15
November 5 7 20 20 20
December 5 8 20 20 20
January—February 6 12 20 20 20
March 8 16 25 25 25
April 15 28 42 42 42
May 30 46 68 68 68
June 25 31 50 59 59
July 21 21 30 35 35°
August 14 14 15 18 182
September 10 10 15 18 18°

% SMUD would be required to release additional water into Silver Creek below Camino dam

annually in the months of July, August, and/or September in Wet water year types for
temperature control upon approval of the Agencies. A block of water would not exceed these
amounts: July, 1,044 acre-feet; August, 491 acre-feet; and September, 475 acre-feet. Details of
the block of water release flows are described in proposed Article 1-1, Minimum Streamflows.
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Our Analysis

Flows in this reach were shaped to mimic the natural hydrograph, with decline of
discharges during the summer that result in decreasing water depths and warmer water
temperatures in order to facilitate reproduction of the foothill yellow-legged frog in the
reach (CDFG, 2007). The flow regime was also developed to provide continuous
streamflows from Silver Creek below Junction dam to improve habitat for rainbow trout
in the reach.

Based on snorkel surveys, there are an estimated 137 rainbow trout per mile in
this reach (CDFG, 2007), and the stated goal for this reach is 278 adult fish per mile.
The proposed minimum streamflows regime in this reach would result in an increase in
available WUA for rainbow trout adults and spawning habitat during most months in all
water years, although habitat for rainbow trout juveniles will decrease somewhat due to
the higher flow regime (figure 3-29). The increase in habitat for adult and spawning
rainbow trout is greater than the loss of juvenile habitat, thus the net result is anticipated
to be that production of trout in the reach would likely increase.

Rainbow Trout WUA
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Figure 3-29. Rainbow trout WUA for Silver Creek below Camino dam.
(Source: DTA and Stillwater Sciences 2004b)

As discussed in section 3.3.3.2, instream temperatures exceeded 20°C in the
lower end of the reach nearly 70 percent of the time in July, 20 percent of the time in
June and August, and occasionally in May. The proposed streamflow release schedule
would reduce mean daily temperatures approximately 5°C in May and June, about 3°C
in July. It would likely keep stream temperatures below 20°C from May through July in
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BN years, which would benefit rainbow trout in the reach during those months.
However it is not clear if the increased streamflows in other years would lower
temperatures below 20°C, particularly in July and August. Monitoring water
temperatures and releasing blocks of water as described in Proposed Article 1-1,
Minimum Streamflows, would provide a larger influx of cooler water, helping to
maintain instream temperatures below 20°C, thereby keeping temperatures closer to the
preferred levels for trout in the stream.

Brush Creek below Brush Creek Dam

Historically, Brush Creek was fishless except at its confluence with the SFAR.
Naturalized populations of rainbow and brown trout now occupy the stream. This reach
has the highest productivity, in terms of fish per mile, of any of the other streams
surveyed in 2003, and it appears there is strong recruitment of YOY fish for both trout
species, with a distribution of older age classes up to the 3+ age group. The presence of
multiple age classes indicates the rainbow and brown trout populations in the reach are
reproducing in the reach.

Agency objectives for this reach are to manage flows to benefit native aquatic
species. The Agencies recommended a mean rainbow trout biomass objective of
35 pounds per surface acre. The current mean biomass present in Brush Creek is
14.7 pounds per surface acre, so the recommended minimum streamflows were
developed to increase biomass by increasing the available stream habitat. The proposed
minimum streamflow schedule is presented in table 3-47.

Table 3-47. Proposed minimum streamflow (cfs) schedule for Brush Creek
below Brush Creek dam. (Source: SMUD and PG&E, 2007)

Month CD Dry BN AN Wet

October 4 or NF 4 or NF 4 or NF 4 or NF 4 or NF
November 6 or NF 7 or NF 8 or NF 9 or NF 9or NF
December—May 6 or NF 7 or NF 8 or NF 9 or NF 10or NF
June 6 or NF 7 or NF 8 or NF 9 or NF 9 or NF
July 5 or NF 5 or NF 5 or NF 5 or NF 5 or NF
August 4 or NF 4 or NF 4 or NF 4 or NF 4 or NF
September 3 or NF 3 or NF 3 or NF 3 or NF 3 or NF

Notes: NF=natural inflow. In all months and all water year types, if natural inflow is
below 1 cfs, the minimum flow would be 1 cfs. Compliance point, USGS gage
11442700, located on the Brush Creek dam outlet structure.
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Our Analysis

Current minimum streamflow releases from Brush Creek dam range from 2 to
3 cfs from June through October, and 4 to 6 cfs from November through May. The
proposed minimum flow regime varies from 3 to 12 cfs from June through October, and
6 through 10 cfs from November through May (or natural inflow, or 1 cfs if natural
inflow is less than 1 cfs).

The proposed minimum flows are increased over existing releases in all water
years and months, except for the month of September in wetter years, where is it
unchanged. Based on analysis of rainbow trout WUA, these proposed flows will
increase available habitat for adult, juvenile, and spawning rainbow trout in Brush
Creek compared to the existing conditions (figure 3-30). An increase in available
habitat is anticipated to increase production of trout to meet agency biomass objective
for this reach.

Rainbow Trout WUA
Brush Creek Below Brush Dam
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Figure 3-30. Rainbow trout WUA for Brush Creek below Brush Creek dam. (Source:
DTA and Stillwater Sciences 2004b)

South Fork of the American River below Slab Creek Dam

The existing flow regime in the Slab Creek dam reach supports a wide variety of
fish species. The reach is located within a transitional zone where the stream fish
community comprises both coldwater and coolwater species. Trout are dominant in the
upper portion of the reach, while hardhead, a special status species, are found as part of
a native transition zone fish community (sucker-pikeminnow-hardhead) in the lower
portion of the reach. The primary cause of this is rising water temperatures from
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upstream to downstream. The Agencies’ objectives for fisheries resources in the SFAR
below Slab Creek dam are to provide habitat for hardhead, and to provide temperatures
that allow for management of native fish (hardhead and rainbow trout); to reduce non-
native species, such as bullfrogs and bass; to reestablish some similarity to a natural
hydrograph; and to maintain streamflows in the SFAR above Slab Creek reservoir
below Slab Creek dam.

The proposed minimum flow releases schedule is presented in tables 3-48 and 3-
49. Because the higher spring flows would require SMUD to modify facilities, there is
a minimum streamflow regime for years 1 to 3 of the new license that is within the
capability of the existing facility, and then the minimum streamflows increase once
appropriate facility modifications are made to accommodate the flows.

Our Analysis

The coldwater releases from Slab Creek reservoir facilitate a coldwater trout
fishery in the upper portion of the reach, although there is a warmer water “transition
zone” fishery above Slab Creek reservoir. The summer flow regime creates warmer
water conditions in the lower portion of the reach that do not sustain a significant trout
population. The existing biomass for rainbow trout in this reach is 4.6 pounds per
surface acre, below the agency biomass objective of 13 pounds per surface acre. The
proposed flow regime is designed to improve instream habitat to increase the trout
biomass and move it closer to the desired objective.

Table 3-48. Proposed minimum streamflow (cfs) schedule for SFAR below Slab
Creek dam, years 1-3. (Source: SMUD and PG&E, 2007)

Month CD Dry BN AN Wet
October— 63 63 70 80 90
February

March 63 101 110-130-150-180 110-130-150-180 110-130-150-180
April 100 101-132-156-183 188-197-213-222 188-197-213-222 188-197-213-222
May 109  164-145-126-107  229-236-247-263%  229-236-247-263*  229-236-247-2632
June 90 90 228-193-158-123 228-193-158-123 228-193-158-123
July 77 90 90 90 90

August 63 70 70 70 70
September 63 63 70 70 70

Note: In months with more than one minimum streamflow, SMUD would maintain each minimum
streamflow listed for 1 week prior to reducing to the next minimum streamflow for the month.
Minimum streamflow would be measured at USGS gage 11443500, located approximately 500
feet upstream from lowa Canyon Creek.

#  Or maximum capacity of the valve, whichever is less.
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Table 3-49. Proposed minimum streamflow (cfs) schedule for SFAR below
Slab Creek dam, years 4 through term of license. (Source: SMUD
and PG&E, 2007)

Month CD Dry BN AN Wet
October— 63 63 70 80 90
February

March 63 101 110-130-150-180 110-130-150-180 110-130-150-180
April 100 110-130-150-183 222-236-247-263 222-236-247-263 222-236-247-263
May 109 164-145-126-107  272-286-297-303  272-316-367-395%  272-337-387-415°
June 90 90 255-210-165-120  324-256-188-120  352-274-197-120
July 77 90 90 90 90

August 63 70 70 70 70
September 63 63 70 70 70

Note: In months with more than one minimum streamflow, SMUD would maintain each minimum
streamflow listed for 1 week prior to reducing to the next minimum streamflow for the month.
Minimum streamflow would be measured at USGS gage 11443500, located approximately
500 feet upstream from lowa Canyon Creek.

% Or maximum capacity of the valve, whichever is less.

Rainbow trout spawning in the reach occurs in pocket gravels, pool-tail crests
and small lateral bar areas that increase in availability and area with higher flows.
Results of licensee’s WUA analysis of flows in this reach are presented in table 3-50
and figure 3-31. The proposed release schedule would increase releases from the dam
during the all months. Increasing minimum streamflows would provide increase
available rainbow trout WUA compared to the existing flow regime (figure 3-31). The
WUA analysis predicted rainbow trout spawning habitat would increase as flow
increases to a point where the flow inundates the entire channel and additional spawning
habitat is not available

Table 3-50. Percent WUA for all water year types for rainbow trout for SFAR below
Slab Creek dam. (CDFG, 2007)

Water
Year Flow Percent
Month Type Range WUA Benefiting Life Stage
October through February CD 63 80 Adult rainbow trout
Dry 63 80 Adult rainbow trout
BN 70 83 Adult rainbow trout
AN 80 89 Adult rainbow trout
Wet 90 92 Adult rainbow trout
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Water
Year Flow Percent
Month Type Range WUA Benefiting Life Stage
March CD 63 80 Adult rainbow trout
Dry 101 95 Adult rainbow trout
BN 180 100 Adult rainbow trout
AN 180 100 Adult rainbow trout
Wet 180 100 Adult rainbow trout
April/May CD 100-109 81-82  Rainbow trout spawning
(years 1-3) Dry 107-183 81-82  Rainbow trout spawning

BN 222-263 93-95  Rainbow trout spawning
AN 222-263 93-95  Rainbow trout spawning
Wet 222-263 93-95  Rainbow trout spawning

April/May CD 100-109 81-82  Rainbow trout spawning
(years 3 through license Dry 107-183 81-82  Rainbow trout spawning
term) BN 263-303 95-96  Rainbow trout spawning

AN 263-395 95 Rainbow trout spawning

Wet 263415 95 Rainbow trout spawning
June CD 90 75 Rainbow trout spawning
(years 1 through 3) Dry 90 75 Rainbow trout spawning

BN 123-228 84-94  Rainbow trout spawning
AN 123-228 84-94  Rainbow trout spawning
Wet 123-228 84-94  Rainbow trout spawning

June CD 90 75 Rainbow trout spawning
(years 3 through license Dry 90 75 Rainbow trout spawning
term)

BN 120-255 84-92  Rainbow trout spawning
AN 120-324 84-97  Rainbow trout spawning
Wet 120-352 84-97  Rainbow trout spawning
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Water
Year Flow Percent
Month Type Range WUA Benefiting Life Stage
July CD 77 85/87 Rainbow trout juveniles / adults
Dry 90 80/92  Rainbow trout juveniles / adults
BN 90 80/92 Rainbow trout juveniles / adults
AN 90 80/92 Rainbow trout juveniles / adults
Wet 90 80/92 Rainbow trout juveniles / adults
August/September CD 63 90/80 Rainbow trout juveniles / adults
Dry 70 88/83 Rainbow trout juveniles / adults
BN 70 88/83 Rainbow trout juveniles / adults
AN 70 88/83 Rainbow trout juveniles / adults
Wet 70 88/83 Rainbow trout juveniles / adults
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Figure 3-31.  Rainbow trout WUA in the SFAR below Slab Creek dam.

(Source: DTA and Stillwater Sciences, 2004b)

The proposed flow schedule would also restore to the reach a flow regime that
more closely resemble a natural hydrograph, with increase in flows during the spring
(March through June), and decreasing flows later in the year. This decline in the
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hydrograph during June is anticipated to serve as an important cue for hardhead
spawning. Details on hardhead spawning are not yet fully understood, however they
mainly spawn in spring, when the hydrograph is declining (Moyle, 2002) therefore the
proposed flow regime may facilitate hardhead spawning in the reach.

Higher spring flows in BN, AN, and Wet years would redistribute spawning
gravels to maintain trout habitat and transport some large woody debris downstream.
Because approximately 75 percent of this reach is low gradient, large woody debris and
spawning gravels should frequently settle into niche areas.

Modeling the proposed release flows indicates that mean daily temperatures are
the lower end of the reach would be substantially reduced compared to existing
conditions (section 3.3.2.1, Water Resources, Water Quality), extending downstream
the range of temperatures preferred by rainbow trout. Mean daily temperatures would
generally be 10 to 15°C in May, 14 to 21°C in June, 19 to 22 °C in July, 17 to 21 °C in
August, and 13 to 19 °C in September. While in years when temperatures above 20 °C
would be less optimal for rainbow trout, they would still support hardhead (optimal
temperatures for hardhead appear to be 24 to 28°C (Moyle, 2002).

South Fork of the American River below Chili Bar Dam

Flow fluctuations can affect aquatic resources in this reach by influencing the
potential for fish stranding, causing changes to fish habitat, benthic macroinvertebrate
populations, changing stream flow time-of-travel, and affecting fish access to and use of
tributaries of the SFAR. This reach showed a low overall abundance of fish; however,
low number of juvenile fish observed may not necessarily indicate spawning limitations
in this reach. The sampling methods used (snorkeling) were appropriate to document
the abundance of adult fish, but the snorkeling surveys may likely have underestimated
the true abundance of juvenile fish present as juvenile fish are difficult to observe. The
proposed minimum streamflow schedule is presented in table 3-51.

Table 3-51. Proposed minimum streamflow (cfs) schedule for SFAR below Chili Bar
dam. (Source: SMUD and PG&E, 2007)

Month SD CD Dry BN AN Wet
September—October 150 185 200 250 250 250
November—March 150 185 200 200 200 250
April 150 200 250 250 300 350
May 150 200 250 250 350 500
June 200 200 250 250 350 500
July 150 185 200 250 300 350
August 150 185 200 250 300 300
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Our Analysis

Fish abundance is low in this reach. The specific mechanisms causing low fish
abundance are unclear but flow fluctuations above the typical base flow reduce the
quantity of suitable habitat for all species and life stages studied. The flow fluctuations
cause disturbance and subject fish to stresses that may limit feeding behavior, making it
more difficult to forage for food during these daily high velocity events and increasing
risks of stranding during rapid dewatering as flows decrease.

The current flow fluctuation regime in this reach does not appear to have
significant effects on most metrics of the benthic macroinvertebrate community in the
base flow channel, although overall benthic macroinvertebrate abundance appears to be
low and benthic macroinvertebrates decrease in numbers in the flow fluctuation zone.
In areas of the stream channel with periodic exposure to air due to flow fluctuations,
total taxa richness, total insect taxa, total Ephemeroptera (mayfly), Plecoptera
(stonefly), or Trichoptera (caddisfly) taxa, and individuals per square foot of benthic
macroinvertebrates decrease as the period of time the substrate is exposed increases.

The Settlement Parties report the minimum streamflow regime would reduce the
difference between daily high and low flows, and increase wetted perimeter. This
would provide more stable and suitable habitat for benthic macroinvertebrate
colonization and for fish, which will likely result in greater productivity in the reach. If
the standing crop of benthic macroinvertebrate were increased, it would likely lead to a
reduction in the energetic demands on foraging fish, and thereby support fish growth in
the reach.

Ramping Rates

Significant rapid flow reductions in a stream channel have the potential to strand
fish in areas of the channel that are relatively low-gradient, or where pockets or side
channels exist in the river channel. Smaller juvenile fish (less than about 2 inches long)
are most vulnerable to potential stranding due to weak swimming ability and preference
for shallower, near-shore areas with slower velocities in a stream channel. Up-ramping
flows generally do not affect fish stranding; however, the magnitude of flow change
both upward and downward can affect fish behavior and habitat use, as well as affect
production of benthic macroinvertebrates, which are an important source of food for
most riverine fish species. Rapid changes in flow also can affect benthic
macroinvertebrates, which become vulnerable to stranding and drift (leaving the
substrate and floating downstream).
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Proposed Article 1-3, Ramping Rates, specifies 1 foot per hour ramping rates for
the following Project-controlled releases:

1. Pulse flows in Gerle Creek below Loon Lake dam and SFSC below Ice
House dam.

2. Minimum streamflow releases in Silver Creek below Junction dam, Camino
dam and the SFAR below Slab Creek dam.

3. Recreational streamflow releases in SFSC below Ice House dam, and the
SFAR below Slab Creek dam.

For the SFAR below Chili Bar dam, the proposed ramping rates are shown in
table 3-52.

Table 3-52. Proposed ramping rates for the SFAR below Chili Bar dam.
(Source: SMUD and PG&E, 2007)

Ramp Up Ramp Down

500 cfs per hour for flows between 150 and 1 foot per hour for flows between 1,000 and 1,950
1,000 cfs cfs

1 foot per hour for flows between 1,000 and 500 cfs per hour for flows between 1,000 and 600
1,950 cfs cfs

250 cfs per hour for flows between 600 cfs and
150 cfs

Our Analysis

Implementation of controlled fluctuations in flows may result in dramatic
changes over a short term to the wetted perimeter of stream channels. The magnitude
and temporal progression of the change is a function of the stream channel morphology,
and extent of flow fluctuation in the reach. Impacts associated with ramping are
variable, depending on species, life-stage, and in some case, time of day of the ramping
event. Limiting ramping rates would decrease the potential for such stranding to occur.
The proposed 1 foot ramping rate is typical for other hydropower projects in the Sierras,
and has a history of success (CDFG, 2007).

Studies conducted by SMUD and PG&E in the reach below Chili Bar dam
indicated that fish stranding potential at most study sites peaked when flows decrease in
the 400- to 200-cfs and 600- to 400-cfs ranges, with smaller peaks occurring in the
1,400- to 1,200-cfs and 800- to 600-cfs ranges. The Gorilla Rock study site was the
primary site for stranding impacts at these lower flow ranges and the Camp Lotus site
was affected largely by the flow fluctuations from 2,400 to 2,000 cfs and 400 to 200 cfs.
The study concluded that base flows established at or above 600 cfs would minimize the
impacts of stranding throughout the reach, and minimum flows of 400 cfs could
significantly reduce losses.
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Proposed minimum flows for most months of the Wet and AN water year types
are high enough to moderate rates of stranding, and monthly base flows for all other
water year types should provide an improvement over the existing rate of stranding
(CDFG, 2007). Adherence to the proposed ramping rates will reduce the effects of flow
fluctuations on sensitive aquatic species that are vulnerable to sudden changes in flow.

Pulse Flows

In an unregulated system, periodic peak flows serve to improve channel
conditions by shaping and maintaining depositional features, transporting sediments,
and moving large woody debris, all important elements in maintaining well-functioning
habitat for aquatic resources. Under natural conditions, periodic high flows would
move sediments through the river system. Based on geomorphology studies, SMUD
and the Agencies identified three reaches that would benefit from periodic pulse flows:
Rubicon River below Rubicon dam, Gerle Creek below Loon Lake dam, and SFSC
below Ice House dam (see section 3.3.1.2, Geology and Soils, for a description of pulse
flows under Proposed Article 1-2, Pulse Flows).

Our Analysis

The addition of pulse flows in these three reaches would simulate peak flows that
would occur naturally. Such flows help reduce riparian vegetation that is encroaching
in the channels, which would benefit fish and other aquatic species. Pulse flows also
serve to sort and clean spawning gravel, increase depth of pools by scour, and form
exposed bar features, which are important components of healthy aquatic ecosystems.

In the SFSC below Ice House dam reach, the flushing flows would scour the
finer sediments in areas where sediment supply has exceeded transport capacity, which
in turn would restore the channel condition that existed before the deposition of fines
from the Cleveland Fire. In all reaches where pulse flows are proposed, the channel bed
would continue to be mobilized more frequently, so that future events that affect the
channel substrate could be flushed in a more natural period of time. This would help
improve instream habitat for fish and facilitate increased production towards the desired
biomass goals.

Monitoring and Adaptive Management Program

In order to assess the effects of ongoing Project operations under the terms of the
new license, SMUD and PG&E would develop and implement monitoring plans in
consultation with the Agencies. Results of the monitoring would be used to determine
the need for measures described in Proposed Articles 1-6 and 2-5, Adaptive
Management Program.

Fish monitoring methods include repeating electrofishing and/or snorkeling
surveys (as conducted in 2002-2003 by the licensee) during late summer/fall for brown
trout in the Gerle Creek below Loon Lake dam reach only, and hardhead sampling in
SFAR below Slab Creek dam reach only.
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Rainbow trout would be monitored in the Rubicon River below Rubicon dam,
Little Rubicon River below Buck Island dam, Gerle Creek below Loon Lake dam, Gerle
Creek below Gerle Creek dam, SFRR below Robbs Peak dam, SFSC below Ice House
dam, Silver Creek below Junction dam, Silver Creek below Camino dam. Brush Creek
below Brush Creek dam would be surveyed once every 10 years after license issuance.
Hardhead snorkeling would be conducted in the SFAR below Slab Creek dam from
immediately downstream of Mosquito Road Bridge to and including site SCD-F2.

Electrofishing and/or snorkeling for rainbow and brown trout would be
conducted in the SFAR at two stations. Hardhead detected would be noted.

The frequency of fish monitoring actions would be as follows:

e Rainbow trout and brown trout: Years 5, 6, 10, 11, 15, 16, and thereafter for
2 consecutive years during every 10 years for the term of the license.

e Hardhead: Years 2, 3,5, 6,10, 11, 15, 16 and thereafter for 2 consecutive
years during every 10 years for the term of the license.

The proposed adaptive management monitoring program calls for an
examination of whether fish are being entrained in the Robbs Peak powerhouse during
downstream migration. If so, the measure calls for the licensee to implement
appropriate adaptive management measures as approved by the agencies.

SMUD and PG&E would develop and implement an aquatic macroinvertebrate
monitoring plan in consultation with the Agencies. Monitoring would include sites in
the Rubicon River below Rubicon dam, Gerle Creek below Loon Lake dam, Gerle
Creek below Gerle dam (impaired reach), SFRR below Robbs Peak dam, SFSC below
Ice House dam (impaired reach), Silver Creek below Junction dam, Silver Creek below
Camino dam, the SFAR below Slab Creek dam, and the SFAR below Chili Bar dam
(see figures 3-17 through 3-20). Reference streams that were sampled as part of the
macroinvertebrate monitoring program during the relicensing would be incorporated
into the monitoring program if the Agencies determine they are necessary.

Our Analysis

SMUD and PG&E have conducted extensive sampling of aquatic resources in
the Project area, and the resources agencies have developed objectives and goals for
instream resources for each reach affected by Project operations (see table 3-35). The
Proposed Action includes measures intended to improve habitat conditions and increase
biomass of desired populations of fish, amphibians, and invertebrates in the Project
area. In the case of minimum flow releases, for example, the post-license hydrograph in
many reaches would change. Monitoring the response of instream resources to the new
measures over the term of the license would provide information that can be used to
inform resource managers whether or not the stated goals are being met.
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Analysis of monitoring results would allow the parties to determine any need to
modify proposed measures. Decisions based on monitoring results, new scientific
information, or new technologies would aid in the achievement, or modification where
appropriate, of goals and objectives established during the Settlement Agreement
process.

Currently there is little evidence that fish are being entrained at the Robbs Peak
powerhouse. Studies performed by the licensee showed that the population of rainbow
trout in the SFFR upstream of the powerhouse is naturally limited by intermittent
summer flow, sub-optimal water temperatures, and unfavorable winter conditions (DTA
and Stillwater Sciences, 2005g). Fish that transit the Gerle Canal from Gerle reservoir
may also become entrained in the powerhouse. However, the canal provides very little
suitable habitat for trout; during a canal maintenance drawdown conducted in October,
2004, only 97 California roach, 41 brown trout, and 3 rainbow trout were captured in
the 1.9-mile-long canal (DTA and Stillwater Sciences, 2005g). While studies
performed during relicensing show that the potential for fish to become entrained at
Robbs Peak powerhouse is extremely low, the adaptive management program
nevertheless calls for development of mitigation measures should monitoring indicate
fish are being entrained there. The development of mitigation to minimize any
entrainment at Robbs Peak afterbay through the adaptive management program would
likely protect the few native trout currently in the SFRR, where populations appear to be
declining.

Large Woody Debris

Large woody debris is an important component of a healthy stream ecosystem.
Large trees and snags that fall into streams play an important role in forming pools,
metering sediment, trapping spawning gravels, and creating a more complex stream
environment. Heavier pieces require higher flows for mobilization, and longer pieces
are more likely to be caught by the stream bank and its vegetation. The presence of
dams can interfere with downstream movement of large woody debris.

Under Proposed Articles 1-9 and 2-7, Large Woody Debris, SMUD and PG&E
would ensure that, provided conditions permit safe and reasonable access and working
conditions, mobile instream large woody debris continues downstream beyond Robbs
dam, Junction dam, Camino dam, Slab Creek dam, and Chili Bar dam. At a minimum,
all sizes greater than both 20 centimeters wide and 12 meters long would be allowed to
continue downstream beyond the dams. Smaller sizes would be allowed but would not
be required to be moved beyond these dams.

Our Analysis

Currently SMUD removes woody debris at each of the Project reservoirs prior to
July 15 of each year. SMUD reports that this is a necessary procedure due to concerns
over boating safety and the eventual sinking of the material and resultant clogging of

3-167



20080314- 4000 FERC PDF (Unofficial) 03/14/2008

intake structures or low-level outlets. The removed woody debris is stockpiled in
various locations within the Project boundary and eventually burned.

Transporting woody debris that collects in the UARP and Chili Bar Project
reservoirs to the natural stream downriver will result in an enhancement of aquatic
resource habitat and populations in each of the Project reaches included in the plan.

lowa Hill Development

The proposed lowa Hill development may affect aquatic resources in Slab Creek
reservoir if operation or construction alters fish habitat by affecting water quality
(turbidity or temperature) or physically changing the shoreline habitat used for rearing
or spawning through water level fluctuations, or if fish become entrained in the intakes.

Slab Creek reservoir historically supported three species of fish that potentially
spawn in reservoirs: kokanee salmon, speckled dace, and smallmouth bass. Kokanee
salmon and smallmouth bass would have been introduced and recent surveys have not
documented their persistence in the reservoir. Kokanee salmon and speckled dace
typically spawn in tributary streams and would not be affected by fluctuation in
reservoir levels associated with the Proposed Action. The reservoir contains a very
small amount of spawning habitat for these species.

Five fish species historically documented in Slab Creek reservoir could
potentially rear in the reservoir: Sacramento sucker, smallmouth bass, hardhead,
Sacramento pikeminnow, and kokanee salmon. Juvenile pikeminnow, hardhead, and
suckers are known to rear in the SFAR upstream of Slab Creek reservoir. Juvenile
suckers would find little rearing habitat within the reservoir due to the lack of emergent
vegetation. Smallmouth bass may find some habitat in Slab Creek reservoir for rearing,
since the upper sections of the reservoir contain moderately shallow edges along with
some woody debris, although the species is not currently documented there. Habitat for
smallmouth bass may be restricted due to cool water temperatures and the high velocity
of the water flowing through this section that makes the habitat unsuitable. Kokanee
salmon would be expected to find rearing habitat in Slab Creek reservoir, although the
species is not currently documented there. Hardhead are known to inhabit Slab Creek
reservoir.

Studies conducted to document fish abundance and distribution in the reservoir
show hardhead and Sacramento sucker were the most common, and were observed
throughout the reservoir. The highest frequency of occurrence for hardhead was along
the shorelines. In spring months, the concentration of hardhead appears to be much
higher in the upstream segments of the reservoir. In summer, hardhead shift in
distribution to the lower end of the reservoir, with the highest concentrations occurring
along the shoreline. In the pelagic (open water) zone, hardhead numbers decrease with
depth, with the lowest hardhead numbers occurring at the 100 foot depth. Surveys were
not conducted in water deeper than 100 feet.
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Spawning and rearing habitat for hardhead occurs primarily in streams (Moyle,
2002). While juvenile hardhead are known to rear upstream of Slab Creek reservoir in
the SFAR, they also rear in the reservoir since they can utilize woody debris or other
larger cover objects that occur in the reservoir in place of vegetation. This was
confirmed by the capture of juvenile hardhead along the margins of Slab Creek
reservoir. However, even though the reservoir contains their preferred warm-water
environment (primarily downstream from the inlet of the SFAR) with large cobble and
boulder substrate, it is missing the preferred habitat characteristics of shallow water and
densely vegetated shorelines (Moyle, 2002), thus rearing habitat is limited.

Under Proposed Article 1-40, Aquatic Resources, SMUD would:

1. For 2 years prior to and 2 years after the lowa Hill development begins to
operate, monitor hardhead during all four seasons of the year to establish
the locations of all life stages in Slab Creek reservoir (including edgewater
locations) and in the water fluctuation zone upstream on SFAR above and
below the lowa Hill development.

2. Monitor edgewater temperatures of Slab Creek reservoir between May and
September in locations approved by the Agencies to demonstrate that pump
discharge is not affecting hardhead distribution by reducing temperatures in
shallow water areas of the Slab Creek reservoir.

3. Ensure the operation of lowa Hill would not further reduce water
temperature below 12°C during the months of June (after the descending
limb of the hydrograph), July, and August in the Slab Creek dam reach
below Mosquito Bridge.

4.  Ensure that flow fluctuations in the SFAR below Slab Creek dam do not
occur as a result of the lowa Hill development, with the exception of flow
fluctuations that occur as a result of specific requirements of the license
(recreational streamflows).

5. Monitor hardhead using a method approved by the Agencies to determine
whether entrainment is occurring as a result of the lowa Hill development.
If entrainment is occurring, the Agencies reserve the right to establish
appropriate mitigation measures.

Our Analysis

Historically, the Slab Creek reservoir elevation levels remained fairly constant
with a minimal average daily fluctuation of 3.3 feet (DTA and Stillwater Sciences,
2005b). Under the proposed lowa Hill development project operations, water elevations
in the reservoir would increase then decrease 9 tol5 feet (maximum of 30 feet) on a
daily basis (DTA and Stillwater Sciences, 2005b). This change in water levels at the
upstream end of the reservoir could affect fish passage at Brush Creek and Slab Creek
by limiting connectivity to those coldwater streams when temperatures in the reservoir

3-169



20080314- 4000 FERC PDF (Unofficial) 03/14/2008

are not optimal for trout, or by making habitat unsuitable that was previously used for
trout spawning. Although operation of the lowa Hill development would increase the
daily range of fluctuation and the rate of drawdown, it would not change the current
weekly range of water surface fluctuation in Slab Creek reservoir (i.e., between 1,810
and 1,850 feet).

As discussed in section 3.3.1.2, Geology and Soils, the daily drawdown of the
reservoir would mobilize a small amount of sediment in the upstream portion of Slab
Creek reservoir, but neither high turbidity nor chronic erosion of sediments in the
vicinity of the intake/outlet structure would occur in Slab Creek reservoir. The minor
increase in turbidity that would occur at the beginning of operations would not likely
affect any fish in the vicinity of the intakes. Shoreline in the reservoir is predominately
steep bedrock, boulder and cobble, and not likely to experience significant erosion
associated with the increased frequency of reservoir fluctuations. Because the operation
of the Towa Hill development would have a less-than-significant effect on turbidity and
sedimentation in Slab Creek reservoir, and no effect on shoreline erosion, its operation
would not affect the abundance and composition of near-shore habitat for fishes in the
reservoir.

Water temperature modeling results show that operation of the lowa Hill
development would not significantly alter the thermal regime of Slab Creek reservoir or
the SFAR (section 3.3.3.2, Water Quality); therefore, there would likely be no effects on
fishery resources and hardhead due to changes in reservoir water temperatures or for
about 4.3 miles of the downstream reach

Trout is a management indicator species (MIS) for the Eldorado National Forest.
An MIS analysis was completed for the lowa Hill development (Williams, 2007a).
Trout adults and juvenile life stages could be affected by the Iowa Hill development as a
result of the daily pumping of stored water. The proposed Iowa Hill development
would have the potential to entrain trout and other fish that may be in the vicinity of the
intakes. The base of the multi-port intake/outlet facility in the reservoir would be
located at an elevation of approximately 1,770 feet. Although not specifically described
in SMUD’s filings with the Commission, it appears that the top of the intake structure
would be at approximately 1,785 feet. SMUD states that the typical weekly fluctuation
of Slab Creek reservoir would be between 1,820 feet and 1,850 feet. Historical records
show that the reservoir elevation has dropped down to 1,820 feet and even down to
1,810 feet during 1998 and 1999, and 1,807 feet in 2005. Therefore, the depth of water
above the lowa Hill intake structure would normally fluctuate between 50 and 80 feet,
although during low flow years it could be 35 feet or less. Trout were found only at the
10- to 25-foot depths, and hardhead were primarily found at depths of 50 feet or less
(DTA and Stillwater Sciences, 2005b). This suggests that entrainment of trout into the
intake would be minimal, since most of the fish are at shallower depths and/or near the
reservoir margins.
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The highest frequency of occurrence of hardhead was along the shoreline, and
juvenile hardhead are not expected to occur at the depth of the intake. Because
hardhead exist at depths of 35 feet, the depth at which the intake structure could be
located during the pumping phase, there is the potential that hardhead may be entrained
during the pumping phase. Also, because hardhead can exist even below 35 feet,
though in reduced numbers, there is the potential that hardhead may be entrained when
the water depth above the intake structure is deeper than 35 feet. Depending on the
operations, the potential for entrainment could have substantial effects on the hardhead
population within Slab Creek reservoir.

It is unknown whether hardhead upstream from the reservoir would move into
the reservoir and be entrained. Monitoring using fish tagging may be able to determine
this. SMUD’s proposal to monitor hardhead distribution and whether entrainment of
these fish (or others) occurs as a result of the lowa Hill development would document
whether this expectation is borne out. If entrainment is found to occur, the reservation
of the right of the Agencies to establish appropriate mitigation measures would be
expected to address entrainment mortality.

Based on the above information, we find that Project-level habitat effects would
likely contribute to a stable forest-wide habitat trend for trout (Williams, 2007a).

UARP-Only Alternative

Under the UARP-only Alternative, the lowa Hill development would not be
constructed. Minimum flows, pulse flows, ramping rates, monitoring and adaptive
management programs, and large wood debris management would remain the same as
described under SMUD’s Proposal. As a result, the effects of the UARP-only
Alternative on fish populations and macroinvertebrates would be the same as those
described under the Proposed Action, except that the effects associated specifically with
the Iowa Hill development would not occur.

3.3.3.3 Unavoidable Adverse Effects

None.
3.3.4 Terrestrial Resources
3.34.1 Affected Environment

Vegetation

The UARP area encompasses a mosaic of forests, shrublands, grasslands,
wetlands, agriculture, and other vegetation cover types within parts of the Central
Valley, Sierra Nevada Foothills, and Sierra Nevada Highlands floristic regions.
Undeveloped lands support vegetation typical of these regions: coniferous forests in
theSierra Nevada Highlands and upper Sierra Nevada Foothills floristic regions, and
grasslands and oak woodlands in the Central Valley and lower Sierra Nevada Foothills
regions.
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Upland Vegetation

Twenty-nine vegetation alliances are found in the Project area, including
16 forested and nine shrubland alliances. Upland vegetation generally reflects the
topographic and precipitation patterns of the area. Uplands surrounding the Rubicon
and Loon Lake reservoirs are dominated by broad expanses of high-elevation evergreen
shrubs such as huckleberry oak interspersed with granitic outcrops devoid of vegetation
and sparse tree cover. Coniferous forests are the dominant upland vegetation type
beginning just below Loon Lake reservoir and continuing west past the Slab Creek
reservoir area, including the lands surrounding the Gerle Creek, Union Valley, Ice
House, Junction, Camino, and Brush Creek reservoirs and their associated reaches.
White fir, red fir, and Jeffrey pine are common dominants near Ice House and Gerle
Creek reservoirs, giving way to Douglas-fir, ponderosa pine, and California black oak at
lower elevations.

UARP transmission line corridors that traverse coniferous forests are subject to
large tree removal, which results in the corridors having a mixed chaparral habitat
dominated by shrubs such as mountain whitethorn, wedgeleaf ceanothus, bitter cherry,
and greenleaf manzanita. At the lower elevations west of White Rock powerhouse,
however, chaparral becomes a common habitat across the landscape. Typical species in
chaparral habitats of the Project vicinity include whiteleaf manzanita, hoary coffeeberry,
deerbrush, and western poison oak.

Upland vegetation at the lowa Hill development was identified and mapped by
SMUD in 2003 as part of a focused relicensing study. Mapped sites included proposed
locations of the upper reservoir and berm, intake structure, transportation and
construction access routes, temporary spoils sites, laydown areas, and a preliminary
transmission line route (the precise alignment of the transmission line had not yet been
established by engineering field surveys). Nearly 520 acres were mapped into five
different types using the California Wildlife Habitat Relationships classification system.
The following vegetation types were identified: Sierran Mixed Conifer (397.2 acres),
Ponderosa Pine (93.2 acres), Mixed Chaparral (15.2 acres), Montane Hardwood
(12.1 acres), and Barren (0.9 acre). Habitat types were further subdivided based on size
class and canopy coverage. Most of the study area was mature mixed-conifer with
dense (>60 percent) canopy closure (390.8 acres, 75.4 percent). These stands were
dominated by Douglas-fir, with black oak subdominant, and ponderosa pine, sugar pine,
canyon live oak, and incense cedar as common associates. Stands that had been
selectively logged predominantly comprised ponderosa pine, with fewer Douglas-fir;
these stands were classified as Ponderosa Pine habitat type. Montane Hardwood
dominated by canyon live oak occurs on the steep, west-facing slope above Slab Creek
reservoir, and patches of Mixed Chaparral dominated by whiteleaf manzanita also
occur. A small, partially eroded area near the edge of Slab Creek reservoir was
characterized as Barren.
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The Chili Bar Project area is located on the steep slopes along the SFAR.
Overall, much of the Chili Bar Project area is composed of cismontane woodlands and
lower montane coniferous forests. Dominant canopy species along south-facing slopes
include interior live oak, black oak, California buckeye, ponderosa pine, and gray pine.
Douglas fir and white fir dominate many of the north-facing slopes. Much of the
understory is dominated by poison oak, scotch broom, California wild grape, and
Himalayan blackberry.

Special-Status Plants

Fifteen special-status plants are found in the UARP area (table 3-53). Special-
status plants are not uniformly distributed; rather, a few key habitats support most
occurrences. Chief among these is the gabbro chaparral near Pine Hill, in the
westernmost section of the Project area. Three federally listed species, Pine Hill
ceanothus (Ceanothus roderickii), Pine Hill flannelbush (Fremontodendron
decumbens), and Layne’s ragwort (Senecio layneae) occur within the Pine Hill area and
discussed in section 3.3.5, Threatened and Endangered Species.

Table 3-53. Summary of special-status plant occurrences documented in the UARP
area in 2000 and 2003. (Source: SMUD, 2005, PG&E, 2005, as modified

by staff)

Scientific Name/ Number and General Location of
Common Name Status® Occurrences
Allium jepsonii Fed: none 1 occurrence. Serpentine outcrop in
Jepson’s onion CA: none Greenstone Country subdivision

CNPS: 1B

ENF: none
Bolandra californica Fed: none 1 occurrence. Forest near Camino reservoir
Sierra bolandra

CA: none

CNPS: 4

ENF: W
Calochortus clavatus var. Fed: none 3 occurrences. Chaparral and Quercus
Avius ) chrysolepis forest near Junction and Camino

. . CA: none )

Pleasant Valley mariposa lily reservoirs

CNPS: 1B

ENF: S
Ceanothus roderickii Fed: E 1 occurrence. Transmission line corridor near
Pine Hill ceanothus CA: R Pine Hill

CNPS: 1B

ENF: none
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Scientific Name/

Number and General Location of

Common Name Status® Occurrences
Chlorogalum grandiflorum Fed: none 3 occurrences. Transmission line corridor
Red Hills soaproot CA: near Pine Hill and Independence Point
A: none
CNPS: 1B
ENF: W
Clarkia biloba ssp. Fed: none 1 occurrence. Roadcut along Slab Creek
Brandegeeae CA: reservoir access road
. : none
Brandegee's clarkia
CNPS: 1B
ENF: none
Drosera rotundifolia Fed: none 3 occurrences. Seepage area south of Ice
Round-leaved sundew . House Dam, Silver Creek, and a wetland at
CA: none . .
Union Valley reservoir
CNPS: none
ENF: W
Fremontodendron decumbens  Fed: E 4 occurrences. Transmission line corridor near
Pine Hill flannelbush CA: R Pine Hill
CNPS: 1B
ENF: none
Navarretia prolifera ssp. Fed: none 4 occurrences. Transmission line corridor
Lutea . between lowa Hill and Badger Hill
. CA: none
Yellow bur navarettia
CNPS: 4
ENF: S
Phacelia stebbinsii Fed: none Numerous occurrences. Three general
Stebbins’ phacelia . localities in chaparral and rock outcrops near
CA: none . . .
Camino and Junction reservoirs
CNPS: 1B
ENF: S
Phacelia vallicola Fed: none 1 occurrence. Rock outcrops near Camino
Mariposa phacelia CA: none reservoir
CNPS: none
ENF: W
Senecio layneae Fed: T 2 occurrences. Transmission line corridor near
Layne’s ragwort CA: R Pine Hill
CNPS: 1B
ENF: S

3-174



20080314- 4000 FERC PDF (Unofficial) 03/14/2008

Scientific Name/ Number and General Location of
Common Name Status? Occurrences
Taxus brevifolia Fed: none 4 occurrences. Transmission line corridor
Pacific yew CA: none southeast of Slab Creek reservoir; mouth of
) Brush Creek at Brush Creek reservoir

CNPS: none

ENF: W
Viola tomentosa Fed: none 10 occurrences. Campgrounds at Union
wooly violet . Valley and Gerle Creek reservoirs,

CA: none .. . .

transmission line corridor west and southwest

CNPS: 1B of Loon Lake reservoir

ENF: W
Wyethia reticulataEl Dorado Fed: none 2 occurrences. Transmission line corridor
County mule ears i near Pine Hill

CA: none

CNPS: 1B

ENF: none

a Status listings definitions are as follows:

Federal:

E = listed as endangered under the Endangered Species Act.

T = listed as threatened under ESA.

California (CA):

R = state listed rare plant.

California Native Plant Society (CNPS):

1B = plants considered to be rare, threatened, or endangered in California and elsewhere.
2 = plants considered to be rare, threatened or endangered in California, but more common elsewhere.
3 = plants about which more information is needed — a review list.

4 = plants of limited distribution — a watch list.

Eldorado National Forest (ENF):

S = sensitive plants. Plants known to occur or that have the potential to occur on National Forest Lands
that are considered valid candidates for federal threatened or endangered classification under the
ESA.

W = a watch list of plants that do not meet all the criteria to be included on the Regional Forester’s
Sensitive List, but are of sufficient concern that they need to be considered in the planning
process.
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A serpentine-soil outcrop in the western half of the UARP supports the only
known occurrence of Jepson’s onion (Allium jepsonii) in El Dorado County. Key
habitats elsewhere in the Project area include rock outcrops, roadcuts, and chaparral
near UARP reservoirs and facilities, which support occurrences of Stebbins’ phacelia
(Phacelia stebbinsii), mariposa phacelia (Phacelia vallicola), Sierra bolandra (Bolandra
californica), and Pleasant Valley mariposa lily (Calochortus clavatus var. avius).
Round-leaved sundew (Drosera rotundifolia) occurs in small wetlands immediately
below Ice House dam and nearby Silver Creek, and in a meadow adjacent to Union
Valley reservoir. Only Pacific yew (Taxus brevifolia) and woolly violet (Viola
tomentosa) are found in the forested habitats most common in the UARP area, and these
occur in riparian zones and granitic gravel and duff, respectively.

No sensitive plant species are known or expected to occur within the lowa Hill
development area. No special-status plant species were observed within the Chili Bar
Project boundary during 2004 special-status plant surveys. Potentially suitable habitat
was found for five special-status species: Big-scale balsamroot (Balsamorhiza
macrolepis var. macrolepis), Brandegee’s clarkia (Clarkia bibloa ssp. brandegeeae),
Butte County fritillary (Fritillaria eastwoodiae), Stebbin’s phacelia (Phacelia
stebbinsii), and oval-leaved viburnum (Viburnum ellipitcum).

Noxious and Invasive Weeds

The Noxious and Invasive Weeds Study conducted by UARP in 2000, 2003, and
2004 identified 10 species within the UARP area (table 3-54). Noxious and invasive
weeds are concentrated in the western part of the Project area (primarily in the lower
transmission line corridor west of White Rock powerhouse), and are especially
prevalent near development, along roadsides, in agricultural fields, and in annual
grassland and oak woodland habitats. In this western area, dominance by yellow
starthistle or medusahead is uniformly associated with disturbed habitats, and roadsides
are commonly infested with rush skeleton weed. Few weeds occur in the forested
habitats found in the eastern parts of the Project area, even where transmission line
clearing has resulted in bare soil and sparsely vegetated areas. Burned areas along the
Jones Fork-Union Valley transmission line are a notable exception, supporting strong
infestations of cheatgrass and ripgut grass.

Five weeds are found in close association with UARP facilities. Yellow
starthistle occurs near White Rock access roads and powerhouse, Slab Creek access
roads and dam areas, Camino reservoir access road and Jaybird powerhouse, and Union
Valley campgrounds. Scotch broom occurs near White Rock powerhouse access roads,
adit, and penstock. Goatgrass is found near Slab Creek reservoir access roads and
Camino reservoir access road. Italian thistle occurs near White Rock powerhouse and
access roads, Slab Creek access roads and reservoir, Brush Creek reservoir access road,
and Camino reservoir access road. Rush skeleton weed is found near Camino reservoir
access road.
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Table 3-54. Noxious weeds located during 2000, 2003 and 2004 survey efforts.
(Source: SMUD, 2005, PG&E, 2005, as modified by staff)

Scientific Name
Common Name

Distribution in Study Area

Aegilops triuncialis
Goatgrass

Carduus
pycnocephalus
Italian thistle

Centaurea solstitialis
Yellow starthistle

Chondrilla juncea
Rush skeleton weed

Cytisus scoparius
Scotch broom

Genista
monspessulana
French broom

Lythrum salicaria
Purple loosestrife

Bromus tectorum
cheatgrass

Bromus diandrus
Ripgut grass

Taeniatherum caput-
medusae
Medusahead

Uncommon to occasional in annual grasslands and along roadsides. Western
and southwestern sections of the study area

Uncommon to occasional in annual grasslands. Western section of the study
area

Common to dominant in physically disturbed areas, especially roadsides and
developed areas. Western and southwestern sections of the study area.

Occasional along roadsides or in developed areas. Western and southwestern
sections of the study area

Occasional along roadsides and in transmission line corridor. Southwestern
and upper western sections of the study area

Occasional along roadsides and in transmission line corridor. Southwestern
and upper western sections of the study area

One occurrence in wetland/creek. Far western section of the study area

Occasional in annual grasslands and along roadsides; common in burned areas
under transmission line. All sections of the study area

Occasional to dominant in annual grasslands, less often on roadsides; common
in burned areas under transmission line. West, southwest, southeast sections of
the study area

Occasional to common in annual grasslands; dominant where physically
disturbed. Western section of the study area

Four noxious weed species were documented on the site of the proposed lowa
Hill development: ripgut grass, cheatgrass, Italian thistle, and rush skeleton weed.
These weeds are uncommon and concentrated in areas of disturbance such as along
roads and in clear-cuts.

PG&E identified eight species of noxious weeds within the Chili Bar Project area:
barbed goatgrass, Italian thistle, yellow starthistle, rush skeletonweed, Scotch broom,
klamathweed, Himalayan blackberry, and medusahead. Scotch broom dominated

significant portions within the Project area including the reservoir shorelines and roadsides.

Smaller populations of other noxious weeds, including barbed goatgrass, Italian thistle,
yellow starthisle, rush skeletonweed, klamathweed, and medusahead were observed and
mapped throughout the Project area. In addition, Himalayan blackberry, a non-target,
invasive weed, was observed throughout the Project area, dominating portions of the
riparian understory and other adjacent areas.
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Riparian Vegetation

The applicants conducted an overlapping study for both Projects to identify riparian
vegetation within both Project boundaries and along Project-affected stream reaches.
About 360 acres of riparian vegetation are found in the UARP boundary, mostly in the
form of a narrow fringe on the edge of the stream channel. Riparian vegetation is sparse or
absent in sub-reaches characterized by bedrock or boulder banks, but generally occurs
elsewhere, wherever there are suitable substrates. Nine riparian vegetation alliances are
found; however, three are predominant: Mountain Alder, White Alder, and Mixed
Riparian Hardwoods. Riparian vegetation alliances follow predictable patterns based on
elevation (table 3-55), with composition similar to that reported elsewhere for North and
Central Sierra Nevada riparian systems.

At most sites where riparian vegetation is found, there is evidence of periodic
regeneration of woody vegetation, based on moderate to high numbers of seedlings and
saplings, and the presence of relatively young mature shrubs. However, more stable
conditions and only infrequent replacement may occur at the Robbs Peak dam reach site
(less than 0.5 mile downstream of dam) and the uppermost Ice House dam reach site (about
1.5 miles downstream of the dam), where there are dense, mature shrubs and few seedlings
or saplings.

Channel encroachment by woody species is generally not evident. However, at the
Robbs Peak dam reach site, dense woody vegetation has colonized alluvial bars on both sides
of the stream, suggesting an absence of recent high flows capable of scouring vegetation. In
the Loon Lake dam reach just below the dam, there is also limited encroachment by small
mountain alder and lodgepole pine. The number of herbaceous species is highest in the
upper reaches where the dominant species are strongly indicative of moist soil conditions.

The dominant vegetation alliances around Chili Bar reservoir are upland forests
supporting ponderosa pine, Douglas fir, and canyon live oak. In general the occurrence of
riparian vegetation along the reservoir is constrained by steep slopes and well-drained
substrates. Some small areas of riparian-influenced (but often upland) vegetation do occur,
most often as patches or thin bands of relatively modest gradient. The riparian habitats are
dominated by tree and shrub-sized shining willow, California sycamore, Freemont
cottonwood, and white alder, with lesser coverage of black walnut, tree-of-heaven, and
occasional upland species such as black oak.

The reach of SFAR below Chili Bar dam extends 19.1 miles from the base of
Chili Bar dam to the normal high water line of Folsom Lake, ranging in elevation from
960 feet to approximately 470 feet. The reach downstream of Chili Bar contains three
geomorphic sub-reaches: the Georgia Sub-reach, the Coloma Sub-reach, and the
Canyon Sub-reach. Of these only the Coloma Sub-reach is confined and line with
poorly vegetated boulder/cobble complexes, areas that are geomorphically unable to
sustain well-developed stands of riparian vegetation.
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Table 3-55. The extent, type, and limitations of riparian vegetation along UARP
reaches. (Source: SMUD, 2005, PG&E, 2005, as modified by staff)

Percent of Width of Dominant
Length Reach with Riparian Riparian
of Riparian Vegetation Vegetation
Project Reach  Reach Vegetation Zone Alliance Limiting Factors
Rubicon Dam 4.2 15.4 5-50 feet Mountain Bedrock and boulder
alder banks extensive; some

steep sections

Rockbound 0.3 None Not Not Entirely bedrock

Dam detectable applicable applicable banks and steep

Buck Island 2.5 1.5 5-20 feet Mountain Bedrock banks

Dam alder extensive, mostly
steep

Loon Lake 8.5 94.7 5-200 feet Mountain About a third of reach

Dam alder is steep with bedrock,
but much is lower
gradient with alluvium
or glacial till

Gerle Creek 1.2 97.0 5-30 feet Mountain Small areas of

Dam alder bedrock and boulder
banks

Robbs Peak 5.9 43.2 5-65 feet Mountain Extensive areas of

Dam alder bedrock

Ice House 11.5 81.5 5-80 feet Mountain Width of riparian zone

Dam alder limited by valley form

Junction Dam 8.3 29.7 5-35 feet White alder Extensive areas of

Reach bedrock

SFAR 2.8 273 5-70 feet White alder Extensive bedrock
confinement

Camino Dam 6.2 42.1 10-85 feet White alder Extensive bedrock
banks and steep slopes

Brush Creek 2.2 Not discernible ~ Unknown Unknown Very steep

Dam

Slab Creek 8.0 83.2 10-85 feet White alder Relatively steep

Dam canyon limits width;

areas of bedrock and
boulder banks have
scant vegetation
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The near-channel species composition of areas that are vegetated is similar in
each sub-reach. Overstory dominants are typically white alder, arroyo willow, or
shining willow, most often 10 to 20 feet in height and fewer than 20 years old, based on
increment bores. In the Coloma Sub-reach, but rarely elsewhere, Freemont cottonwood
1s well represented, either as large trees on high banks, or as occasional young saplings
(few cottonwood of intermediate size occur anywhere on the reach downstream of Chili
Bar). Overall, 62 percent of the shoreline of the reach downstream of Chili Bar
supports riparian vegetation. A total of about 192 acres of riparian vegetation were
mapped, 167.4 acres (87.3 percent of the total) of which were Mixed Riparian
Hardwood. Other vegetation alliances mapped were Willow (11.7 acres), Fremont
Cottonwood (6.5 acres), White Adler (5.8 acres), and Wet Meadow (0.4 acre).

Wetlands

The applicants conducted an overlapping study for both Projects to identify
wetlands within both Project boundaries. Wetlands can be found near the three UARP
storage reservoirs (Union Valley, Ice House, and Loon Lake), and at Gerle Creek, Buck
Island, and Rubicon reservoirs (table 3-56). Most reservoir-associated wetlands are in
good condition, dominated by native plant species with few or no weeds. Wetlands are
located on shorelines and small lakeshore-basin meadows with only slight topographic
relief at Rubicon, Buck Island, and Gerle Creek reservoirs. Vegetation comprises
inflated sedge and a few other species.

Other wetlands within or adjacent to the Project areas are located along the
UARP transmission lines, near the Gerle Canal, and adjacent to the Robbs Peak
penstock. These include a very large (more than 10 acres) wetland complex at Robbs
Valley behind a commercial campground, which includes emergent, shrubs, and
forested components. The remaining wetlands are less than 0.25 acre in size. Some of
these wetlands are proximate to, or intersected by, Project service access roads, and two
appear to be created and maintained because the roads impede drainage.

No palustrine wetlands were found within the area of the proposed lowa Hill
development. Small drainages on the site are generally intermittently flooded and do
not fall within the definition of riverine wetlands. At least one small drainage located
along the proposed transmission line route is a seasonally flooded riverine wetland.

Although NWI wetland maps do not indicate any wetlands along the steep-sided
Chili Bar reservoir, field investigations conducted in 2004 by PG&E documented
occasional small herbaceous wetlands within the water fluctuation zone of Chili Bar
reservoir. In general they are too small to map and exist as a thin (less than 7 feet
wide), steep fringe of hydrophytes that is frequently submerged. According to NWI
maps, a series of palustrine scrub-shrub and palustrine forested wetlands occurs along
that reach downstream of Chili Bar, mostly within the Coloma Sub-reach. No
palustrine emergent wetlands occur.
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Table 3-56. The extent, type, and limitations of wetlands associated with UARP.
(SMUD, 2005, PG&E, 2005, as modified by staff)

Area
Reservoir  (acres) Types Limiting Factors

Rubicon 15.0 Lakeshore meadows Wetlands mostly restricted to a few shallow
coves and gradually sloping shorelines.

Buck Island 8.2 Lakeshore meadows Wetlands mostly restricted to small areas of
gradually sloping shorelines. Through most
of the growing season water level varies by
no more than 6 feet.

Loon Lake 37.9 Lakeshore meadows, Wetlands occur in shallow bays and
and depressions within  associated with swales, but are absent in
swales areas of bedrock and areas submerged for
prolonged periods by deep water.

Gerle Creek 0.9 Lakeshore meadows Wetlands occur in the relatively narrow
fluctuation zone on a few gradually sloping
shorelines.

Ice House 4.9 Lakeshore meadows Wetlands scarce because of steep slopes and
extensive areas of bedrock. Little or no
supplemental hydrology.

Union 140.0 Lakeshore meadows, Wetlands absent on steep slopes without

Valley and sloping meadows supplemental hydrology (drainages) and in
areas submerged for prolonged periods by
deep water. Sloping wetlands all begin well
above reservoir high water.

Wildlife

The UARP area comprises a mosaic of forests, shrublands, grasslands, wetlands,
agriculture, and other vegetation cover types ranging in elevation from roughly 6,500
feet at Rubicon reservoir to less than 450 feet above sea level at Folsom Junction, the
terminus of the UARP transmission line. These lands support a diverse terrestrial fauna
with an estimated 337 terrestrial wildlife species known or believed to occur in the
vicinity of the Project.

The proposed lowa Hill development is located on the southeast slope of the Slab
Creek reservoir, north of lowa canyon. In 2003, SMUD conducted a focused study to
map vegetation and characterize wildlife habitat at the site. SMUD identified and
mapped nearly 520 acres of existing vegetation, with Sierran Mixed Conifer being
predominant and with smaller amounts of Ponderosa Pine, Mixed Chaparral, and
Montane Hardwood. Based on the type, size, and age-class of existing vegetation,
SMUD used California Wildlife Habitat Relationship database software to predict the
potential occurrence of 256 species of terrestrial vertebrates within or adjacent to the
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study area based on a low threshold of habitat suitability. Of the total, 209 species were
primarily associated with Sierran Mixed Conifer or Ponderosa Pine forest, 26 were
associated only with Mixed Chaparral, and 46 were associated with adjacent aquatic
habitat found on Slab Creek reservoir, but not terrestrial habitats.

Reptiles and Amphibians

Twenty-three species of reptiles are known or believed to occur in the UARP
area and 11 species were observed by biologists conducting relicensing studies during
2002-2005 including: western fence lizard, northern alligator lizard, gopher snake,
western aquatic garter snake, and western rattlesnake. Eighteen amphibians and aquatic
reptiles have the potential to occur in the vicinity of the UARP. Of these, four
species—foothill yellow-legged frog, mountain yellow-legged frog, California red-
legged frog, and western pond turtle—are special-status species.

Birds

An estimated 230 species of birds are known or believed to occur in the vicinity
of the UARP. Biologists engaged in relicensing studies during 20022005 observed
150 of these species. Project reservoirs, streams, and shorelines provide potential
foraging, resting, and breeding habitat for at least 50 species of waterbirds (i.e., loons,
grebes, pelicans, cormorants, egrets, herons, geese, ducks, swans, rails, coots,
shorebirds, and gulls). Of these, 36 species were observed during relicensing studies
including: common loon, pied-billed grebe, eared grebe, American white pelican, great
blue heron, Canada goose, wood duck, mallard, blue-winged teal, bufflehead, common
merganser, ruddy duck, common moorhen, American coot, spotted sandpiper, and ring-
billed gull.

The diverse vegetation types within the UARP area provide habitat for at least 29
species of raptors (i.e., vultures, hawks, eagles, falcons, owls). Of these, 18 species
were observed in the Project area during 2002—2005 relicensing studies including:
turkey vulture, osprey, white-tailed kite, bald eagle, northern goshawk, red-tailed hawk,
American kestrel, barn owl, flammulated owl, great horned owl, and California spotted
owl. In addition to waterbirds and raptors, the UARP area provides habitat for a
diversity of upland game birds, pigeons and doves, swifts and hummingbirds,
woodpeckers, passerines, and other avifauna.

The Chili Bar reservoir is in a steep canyon with no emergent wetland,
herbaceous vegetation, or low shrub-land along the shoreline to serve as nesting habitat
for waterfowl. There is no shallow-water wetland or upland grazing that would provide
suitable foraging. A total of 5 species was observed during the boat surveys that were
part of the bald eagle study: Canada goose, mallard, American wigeon, wood duck, and
common merganser. None of these species was observed in large numbers.
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Cavity Nesting Birds

Population status and trend were monitored by the breeding bird survey (BB S)*’
from 1966 to 2004 within the Sierra Nevada bioregion for four cavity nesting bird
species: pileated woodpecker, red-breasted sapsucker, Williamson’s sapsucker, and
hairy woodpecker.

Pileated Woodpecker—The Sierra Nevada-wide BBS data classify pileated
woodpecker as “possibly decreasing” (Siegel and DeSante, 1999), with a decrease of —
1.8 percent (range —4.6 to 1 percent) per year in 21 routes. The Regional Credibility
ranking is “Yellow,” i.e., data with small sample size and low precision due to low
abundance on routes.

Red-breasted Sapsucker—The Sierra Nevada-wide BBS data classify red-
breasted sapsucker as “possibly decreasing” (Siegel and DeSante 1999), with a decrease
of —3.18 percent (range —7.8 to 1.6 percent) per year in 24 routes. The Regional
Credibility ranking is “Blue,” i.e., data with larger sample size and at least moderate
precision and moderate abundance on routes).

Williamson’s Sapsucker—The Sierra Nevada-wide BBS data indicate an increase
of 1.6 percent (range —12.8 to 15.9 percent) per year in 6 routes for Williamson’s
sapsucker. The Regional Credibility ranking is “Red,” i.e., poor, due to small sample
size. However, this trend 1s consistent with trends observed at the state and survey-wide
scales.

Hairy Woodpecker—Sierra Nevada-wide BBS data classify hairy woodpecker as
“definitely stable” (Siegel and DeSante, 1999), with a slight decrease of -0.1 percent
(range —2.5 to 2.3 percent) per year in 624 routes. The Regional Credibility ranking is
“Blue.”

Mammals

An estimated 83 species of native and introduced terrestrial mammals are known
or believed to occur in the UARP vicinity. Biologists engaged in relicensing studies
during 2002-2005 observed 32 species. American marten, black bear, mountain lion,

"The Breeding Bird Survey (BBS) is an annual, volunteer-based point count
survey coordinated by the Biological Resources Division of the USGS and the Canadian
Wildlife Service. The survey consists of a continent-wide array of roadside point count
transects, or routes. Each route is 24.5 miles long, and comprises 50 point counts at 0.5-
mile intervals. Expert volunteer observers conduct point counts once each year during
the peak of the breeding season, recording numbers of every species detected within a
quarter mile radius. BBS data provide the most extensive, long-term data set available
on landbird population trends and are therefore tremendously valuable for conservation
planning (Institute for Bird Populations, 2007).
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and mule deer all occur within the Project area. In addition to bats, mesocarnivores, and
large mammals, the UARP area provides habitat for a diversity of insectivores, rabbits
and hares, chipmunks, tree squirrels, gophers, mice, weasels, skunks, and other
mammalian species.

The Sierra Nevada provides roosting and foraging habitat for an estimated 17
species of bats. Bats can be found in all vegetation types and elevation zones present in
the Project area, foraging extensively on insects taken in flight over aquatic and upland
locations or gleaned from foliage. Suitable roosts vary by species and include a variety
of natural (e.g., caves, trees, cliffs) and man-made (e.g., buildings, bridges,
powerhouses, mines) structures. Five species of bats were captured around existing
Project features: fringed myotis, Yuma myotis, California myotis, big brown bat, and
Brazilian free-tailed bat.

Bat trapping and acoustic sampling was performed at the proposed lowa Hill
development in 2004. This effort resulted in the capture of two bat species, California
myotis and big brown bat, and the acoustic detection of bats belonging to the 40 kHz
Myotis group, which includes long-legged myotis, little brown bat, and small-footed
myotis. Of these, only the long-legged myotis is a special-status species. Recorded
sonograms also suggest the presence of either silver-haired bat or big brown bat, whose
echolocation characteristics overlap, making exact species determination difficult.

During June and July of 2004, PG&E conducted bat surveys throughout the Chili
Bar Project area. These surveys confirmed the presence of four bat species, Yuma
myotis, big brown bat, silver-haired bat, and western pipestrelle and indicated the likely
presence of two additional species, Mexican free-tailed bat and pallid bat within the
Project area (see table 3-56). Of these, the Yuma myotis (Myotis yumanensis) is a
special status bat species (a federal species of concern and a BLM sensitive species).

Special Status Wildlife

Eighty-eight of the wildlife species that may occur in the UARP and Chili Bar
Project areas are special-status species (table 3-57). Two of these species, valley
elderberry longhorn beetle (Desmocerus californicus dimorphus) and California red-
legged frog (Rana aurora draytonii), are federally listed species that are discussed in
section 3.3.5, Threatened and Endangered Species. The western pond turtle (Clemmys
marmorata) and Yuma myotis (Myotis yumaensis) are the only special status species
located during relicensing studies conducted by PG&E within the Chili Bar Project
boundary.

Bald Eagle—Bald eagles require habitat near large lakes, reservoirs, major
rivers, or coastal areas that have adequate food, perching sites, and nesting or wintering
habitat. Resident populations of suitably sized fish (>200 mm total length) are often
required. In California, nest-sites are typically at or near the tops of ponderosa pines or
sugar pines within 1 mile of key foraging habitat. Bald eagles tend to prefer secluded
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Table 3-57. Special-status wildlife species known or with the potential to occur within
the UARP and Chili Bar Project areas. (Source: SMUD, 2005, PG&E,
2005, as modified by staft)

Common Name (Scientific Name)

Status Designations®

Valley elderberry longhorn beetle (Desmocerus FT
californicus dimorphus)

California horned lizard (Phrynosoma CSC, CP
coronatum frontale)

Sage brush lizard (Sceloperus graciolus) BLMS

Mountain yellow-legged frog (Rana muscosa)

FC, CSC, CP, FSS

California red-legged frog (Rana aurora FT, CSC, CP
draytonii)

Foothill yellow-legged frog (Rana boylii)® CSC, CP, FSS
Western pond turtle (Clemmys marmorata)® FSS, CSC, CP
Common loon (Gavia immer)® CSC, MNBMC
American white pelican (Pelecanus CSC
erythrorhynchos)”

Double-crested cormorant (Plalacrocorax CSC
auritus)®

Great egret (Ardea alba)” CDFS

Snowy egret (Egretta thula) USBC

Great blue heron (Ardea herodias)” CDFS
Black-crowned night heron (Nyctiorax BLMS
nycticorax)

Harlequin duck (Histrionicus histrionicus) CSC, BLMS
Barrow’s goldeneye (Bucephala islandica) CSC

Osprey (Pandion haliaetus)” CSC, CDFS
White-tailed kite (Elanus leucurus)® FP, MNBMC

Bald eagle (Haliaeetus leucocephalus)”®

FD, CE, MIS, FP, CDFS

Northern harrier (Circus cyaneus® csc
Sharp-shinned hawk (Accipiter striatus)” csc
Cooper’s hawk (Accipiter cooperi)® csc

Northern goshawk (Accipiter gentilis)”

Swainson’s hawk (Buteo swainsoni)

CSC, FSS, MIS, CDFS, MNBMC
CT, ESS, USBC, Audubon-Y
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Common Name (Scientific Name)

Status Designations®

Ferruginous hawk (Buteo regalis)
Golden eagle (Aquila chrysaetos)®
Merlin (Falco columbarius)

American peregrine falcon (Falco peregrinus
anatum)

Prairie falcon (Falco mexicanus)”
Mountain quail (Oreortyx pictus)®
Blue grouse (Dendragapus obscurus)®

Greater sandhill crane (Grus canadensis
tabida)®

Mountain plover (Charadrius montanus)
Long-billed curlew (Numenius americanus)
California gull (Larus californicus)

Black tern (Chlidonias niger)

Western yellow-billed cuckoo (Coccyzus
americanus occidentalis)

Band-tailed pigeon (Columba fasciata)”
Burrowing owl (Athene cunicularia)

California spotted owl (Strix occidentalis
occidentalis)®

Great gray owl (Strix nebulosa)
Flammulated owl] (Otus flammeolus)®
Long-eared owl (Asio otus)

Short-eared owl (Asio flammeus)

Black swift (Cypseloides niger)

Vaux’s swift (Chaetura vauxi)
White-throated swift (Aeronautes saxatalis)”
Rufous hummingbird (Selasphorus rufus)
Allen’s hummingbird (Selasphorus sasin)
Calliope hummingbird (Stellula calliope)”

Lewis’ woodpecker (Melanerpes lewis)”

CSC, MNBMC, BLMS, Audubon-Y
CSC, FP, BLMS, CDFS

CSC

FD, CE, FP, MNBMC, MIS, FSS, CDFS

CSC

MIS, Audubon-Y
Audubon-Y

CT, FP, FSS

CSC, MNBMC, USBC, Audubon-R
CSC, MNBMC, USBC, Audubon-R
CSC

CSC, MNBMC

FC, CE, FSS, MNBMC

Audubon-Y
CSC, BLMS, MNBMC

CSC, FSS, MIS, MNBMC, BLMS, USBC,
Audubon-R

CE, FSS, CDFS

Audubon-Y

CSC

CSC, MNBMC, USBC, Audubon-Y
CSC, MNBMC, USBC, Audubon-Y
CSC, MNBMC

Audubon-Y

MNBMC, Audubon-Y

MNBMC, USBC, Audubon-Y
Audubon-Y

USBC, MNBMC, Audubon-Y
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Common Name (Scientific Name) Status Designations®
Nuttal’s woodpecker (Picoides nuttallii)® Audubon-R
White-headed woodpecker (Picoides Audubon-Y

alborlarvatus)®

Red-breasted sapsucker (Sphyrapicus rubber)® MNBMC

Williamson’s sapsucker (Sphyrapicus BCC

thyroides)

Pileated woodpecker (Dryocopus pileatus” MIS

Olive-sided flycatcher (Contopus cooperi)” MNBMC, USBC, Audubon-Y
Little willow flycatcher (Empidonax traillii CE, FSS, MIS, USBC, Audubon-Y
brewsteri)

Pacific-slope flycatcher (Empidonax difficilis)® MNBMC

Yellow-billed magpie (Pica nuttalli)” Audubon-Y

Loggerhead shrike (Lanius ludovicianus) CSC, MNBMC

Oak titmouse (Baeolophus inornatus)® Audubon-Y

Wrentit (Chamaea fasciata) Audubon-Y

California thrasher (Toxostoma redivivum) Audubon-Y

California horned lark (Eremophila alpestris CSC

actia)®

Common yellowthroat (Geothlypis trichas) CSC

Spotted towhee (Pipilio maculates) CSC

Purple martin (Progne subis) CSC

Bank swallow (Riparia riparia) CT

Yellow warbler (Dendroica petechia brewsteri) CSC

Hermit warbler (Dendroica occidentalis)” Audubon-Y

Yellow-breasted chat (Icteria virens) CSC, MNBMC

Tricolored blackbird (Agelaius tricolor) CSC, MNBMC, USBC, BLMS, Audubon-Y
Lawrence’s goldfinch (Carduelis lawrencei) USBC, MNBMC, Audubon-R
Fringed Myotis (Myotis thysanodes)® BLMS, WBWG

Yuma myotis (Myotis yumaensis)” BLMS

Long-eared myotis (Myotis evotis) BLMS

Long-legged myotis (Myotis volans) BLMS, WBWG
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Common Name (Scientific Name)

Status Designations®

Western small-footed myotis (Myotis
ciliolabrum)

Western red bat (Lasiurus blossevillii)
Spotted bat (Euderma maculatum)

Townsend’s big-eared bat (Corynorhinus
townsendii)

Pallid bat (Antrozous pallidus)
Western mastiff bat (Eumops perotis)

Sierra Nevada snowshoe hare (Lepus
americanus tahoensis)®

Sierra Nevada mountain beaver (Aplodontia
rufa californica)

Sierra Nevada red fox (Vulpes vulpes necator)
Ringtail (Bassariscus astutus)

Black bear (Ursus americanus)”

California wolverine (Gulo gulo luteus)
American marten (Martes americana)®

Fisher (Martes pennanti)

Mountain lion (Felis concolor)®

Mule deer (Odocoileus hemionus)®

Northern flying squirrel (Glaucomys sabrinus)

BLMS

FSS, WBWG
CSC, BLMS, WBWG,
CSC, FSS, BLMS, WBWG

CSC, FSS, BLMS, WBWG
CSC, BLMS, WBWG
CSC

CSC

CT, FSS

FP

MIS

CT, FSS, FP

FSS

FC, CSC, FSS, BLMS
CSPM

MIS

CSC

a

Status: Audubon = Audubon Watch List species (R = Red List: Declining rapidly, have very

small populations and face major conservation threats; Y = Yellow List: Declining but a

slower rate than Red List species)

BLMS = U.S. Bureau of Land Management Sensitive Species

CDFS = California Division of Forestry Sensitive Species

CE = Listed as Endangered under the California Endangered Species Act

CP = Protected under CDFG sport fishing regulations

CSC = California Department of Fish and Game Species of Concern

CSPM = Specially protected mammal under the California Fish and Game Code

CT = Listed as Threatened under the California Endangered Species Act

FD = Federally delisted

FC = Federal Candidate Species
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FE = Listed as Endangered under the Federal ESA

FP = Fully protected species under the California Fish and Game Code

FSS =U.S. Forest Service Sensitive Species

FT = Listed as Threatened under Federal ESA

MIS = U.S. Forest Service Management Indicator Species

MNBMC = FWS designated migratory nongame bird of management concern
USBC = United States Bird Conservation Watch List

WBWG = Western Bat Working Group designation for high priority bat species

Species was observed during relicensing studies.

habitat away from human activities. During winter, relatively protected stands near
diurnal activity areas are important communal roosting habitat. Within the Project
areas, bald eagle nesting has been observed at two reservoirs, Loon Lake and Union
Valley. Wintering bald eagles could sporadically be found at any of the Projects’
reservoirs or reaches; however, no winter roost concentration areas have been identified.
PG&E conducted bald eagle wintering and nesting surveys in 2003 and 2004,
respectively; however, no wintering or breeding bald eagles were observed during
surveys in the Chili Bar Project area.

Loon Lake Reservoir

During 20032004 surveys conducted by SMUD, adult, sub-adult, and juvenile
bald eagles were seen frequently during both boat and ground-based surveys at Loon
Lake reservoir. Eagles were sighted during seven of eight survey days in 2003 and
during 20 of 23 survey days in 2004. Adults were the most commonly observed age
class of bald eagles observed at Loon Lake reservoir (71.4 percent of all age classes),
although no more than two adults were observed on the reservoir during a single survey.
Sub-adults comprised a large segment of the population at Loon Lake reservoir (25
percent) relative to the number of subadults observed at Union Valley reservoir (8.5
percent). Favored perches at Loon Lake reservoir ranged from dominant trees and
snags to saplings and shoreline boulders. Bald eagle nesting had not been observed at
Loon Lake reservoir prior to relicensing surveys. In 2004, two eaglets hatched from this
nest; however, they both later died. Nesting was not observed in 2005.

Union Valley Reservoir

From November 2002 through July 2005, up to four bald eagles were observed at
Union Valley reservoir at one time; on most visits, the territorial pair were the only
eagles observed. All age classes of eagles were observed at Union Valley reservoir with
an age distribution of 83 percent adults, 8.5 percent sub-adults, and 8.5 percent
juveniles. Numbers of sub-adult and juvenile eagles were highest in winter and fall
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months, corresponding with the expected seasonal influx of wintering bald eagles into
the Crystal Basin. Table 3-58 shows the breeding productivity of bald eagles at Union
Valley reservoir.

Table 3-58. Productivity summary for bald eagles nesting at Union Valley reservoir,
1986-2005. (Source: SMUD, 2005, PG&E, 2005, as modified by staff)

Year Status Young Fledged Location

1986 Successful 1 Wench Creek
1987 Successful 1 Wench Creek
1988 Occupied/Success Unknown Unknown Wench Creek
1989 Occupied/Unsuccessful 0 West Point

1990 Occupied/Unsuccessful 0 Wench Creek
1991 Occupied/Unsuccessful 0 Wench Creek
1992 Successful 2 Granlees Point nest #1
1993 Successful 2 Granlees Point nest #1
1994 Successful 2 Granlees Point nest #1
1995 Occupied/Unsuccessful 0 Granlees Point nest #1
1996 Occupied Unsuccessful 0 Granlees Point nest #1
1997 Successful 2 Granlees Point nest #1
1998 Occupied/Unsuccessful 0 Granlees Point nest #1
1999 Occupied/Unsuccessful 0 Granlees Point nest #1
2000 Successful Unknown Granlees Point nest #1
2001 Occupied/Unsuccessful 0 Granlees Point nest #1
2002 Occupied/Unsuccessful 0 Granlees Point nest #1
2003 Occupied/Unsuccessful 0 Granlees Point nest #2
2004 Successful 1 Granlees Point nest #1

Summary Nesting attempts of known outcome (young fledged) at Union Valley reservoir = 18
Known young produced at Union Valley reservoir = 11

Young/known outcome at Union Valley reservoir = 0.61

Perch structures commonly used at Union Valley reservoir included dominant
and sub-dominant sugar pines, lodgepole pines, incense cedar, white fir, Jeffrey pine,
ponderosa pine and various snags that border the reservoir, and occasionally in saplings
and shoreline boulders. Most perch sites were on the south and east perimeter of the
reservoir with only two observations of perched birds occurring on the north side of the
reservoir between Yellowjacket and Wolf Creek campgrounds. Most habitually used
foraging perches were located less than 20 meters from the shoreline along the west and
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south shores of the reservoir, in the forest stands adjacent to Union Valley dam, and in
the stands on the Sunset/Fashoda Peninsula and Granlees Point. Night roosts of the
territorial pair were primarily located on or near Granlees Point and occasionally on the
Sunset/Fashoda Peninsula.

Osprey—SMUD determined during relicensing studies that ospreys are common
in suitable habitat throughout the UARP area from early spring through late summer.
The earliest calendar-year observation of an osprey during relicensing studies was a
single bird flying over Big Hill on March 26, 2003. Seven active osprey nests with
undetermined outcome were recorded in the study area in 2002 and four active nests
were recorded in 2003. At Union Valley reservoir, these nests were located at the top of
dominant snags, primarily along the south shore within the area burned by the
Cleveland Fire in 1992, and in the SFSC arm of Junction reservoir. Several of these
snags fell during the winter of 2002-2003, likely because of rotting combined with high
winds and snow loading. Nesting was also confirmed at Ice House reservoir and
suspected but not confirmed at Loon Lake reservoir.

Northern Goshawk—On the west slope of the Sierra Nevada, the northern
goshawk breeds from about 2,500 feet in elevation in the ponderosa pine/mixed-conifer
vegetation types up to approximately 10,000 feet in the red fir and lodgepole pine types.
They are generally year-round residents in suitable habitat but some limited seasonal
altitudinal movements may occur. Relicensing studies conducted by SMUD and
monitoring conducted by the Eldorado National Forest indicate that northern goshawks
nest in the vicinity of the Project and spatial analysis determined that three Protected
Activity Centers (PACs) (G11 _04; G11_06; and G22 12) are within 0.25-mile of
existing Project facilities. PACs were assumed to be occupied and were excluded from
the area surveyed during protocol surveys of the UARP. Broadcast calling surveys at
83 call points near existing Project facilities failed to elicit a response from any
goshawks. However, goshawks were observed incidentally at two locations near
Jaybird Springs Road and these birds may have been associated with PAC G22 _09. In
2004--2005, broadcast calling surveys at 78 call points associated with the lowa Hill
development failed to elicit any responses from goshawks. The nearest designated PAC
to the development is G23 03, located approximately 0.93-mile southeast of the eastern
end of the proposed transmission line that will service the development.

California Spotted Owl—The California spotted owl ranges from south of the Pit
River in Shasta County, throughout the entire Sierra Nevada, and the south and central
Coast Range as far north as Monterey. Relicensing studies conducted by SMUD and
monitoring conducted by the Eldorado National Forest indicate that California spotted
owl nests in the vicinity of the UARP and spatial analysis determined that 14 PACs
have been designated within 0.25-mile of existing UARP facilities. PACs were
assumed to be occupied and were excluded from the area surveyed during protocol
surveys of the UARP. Broadcast calling surveys in 2002 yielded responses from two
adults and one juvenile in the vicinity of Long Canyon, southeast of Slab Creek
reservoir. In 2003, responses were obtained from two adults and two juveniles near
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Union Valley dam. Also in 2003, four responses were obtained from adult owls
presumed to be the pair recorded in 2002 in Long Canyon. All responding birds appear
to be associated with known PACs. In 2004-2005, broadcast calling surveys at 27 call
points within 1.5 miles of the lowa Hill development elicited responses from two adults
and one juvenile in the vicinity of Long Canyon near the eastern end of the proposed
transmission line for the lowa Hill development. This pair is presumed to be associated
with PAC ED_034. Additional responses were obtained from adult owls (breeding
status undetermined). One PAC is located within 0.25-mile of the Iowa Hill
development footprint but no PACs have been designated within 0.25-mile of the
proposed transmission line.

Bats—Yuma myotis were captured at the most locations and in the greatest
number. A large night roost, used primarily by Brazilian free-tailed bats, was
discovered at White Rock powerhouse. Smaller roosts were found under non-project
bridges along Ice House Road at the crossings of Tells Creek, Big Silver Creek, and
Jones Fork Silver Creek, which are located 0.26 to 0.48 mile upstream of the maximum
surface elevation (high water line) of Union Valley reservoir. A fourth roost was found
under the Ice House Road Bridge crossing of SFSC, approximately 0.82 mile
downstream from Ice House reservoir.

Bat trapping and acoustic sampling was performed at the proposed lowa Hill
development in 2004. Acoustic detection identified bats belonging to the 40 kHz
myotis group, which includes the long-legged myotis, as well as several other bat
species without special status.

Black Bear—The black bear is widespread and relatively common throughout
the Sierra Nevada, from foothill habitats to alpine zones. They generally occur in fairly
dense, mature stands of many forest habitats, valley foothill riparian habitat, and wet
meadow. The black bear is a legally hunted species in California with an estimated
more than 2,200 animals taken in 1999. Suitable habitat for this species is distributed
throughout most of the Project area and bears are known to be common and increasing
in number in the region.

Mule Deer—Mule deer in the vicinity of the Project are considered to be part of
the Pacific Deer Herd, with the exception of those deer in the westernmost portion of
the Project area. The herd occupies approximately 353 square miles of public and
private lands within El Dorado County and that portion of Placer County south of the
Rubicon River. The Pacific Deer Herd has four significant habitat designations: critical
summer range, fawning habitat, holding areas, and winter range. Based on the existing
information provided by CDFG and the Eldorado National Forest, the critical summer
ranges, fawning habitat, and holding areas of the herd occur from the mid to upper
elevations of the Crystal Basin within the Eldorado National Forest, usually above
4,000 feet in elevation. These critical areas are found east of Ice House reservoir, north
and east of Union Valley reservoir and north of Loon Lake reservoir. The known winter
range of the herd lies mainly on south-facing slopes between 2,000 and 4,500 feet
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elevation and between the SFAR and Peavine Ridge Road from the town of Kyburz and
westward to Highway 49. The Pacific Deer Herd uses the major east-west trending
ridges (Poho, Telephone, and Peavine) of the Eldorado National Forest as primary
migration corridors between high- and low-elevation habitats. The winter range lies
mainly on south-facing slopes between 2,000 and 4,500 feet elevation. Intermediate
range generally extends from 4,000 to about 6,000 feet elevation, and is used primarily
during spring and fall migration. Most of this intermediate range consists of east-west
parallel ridges used as migration routes, especially Peavine, Poho, and Telephone
ridges. The summer range lies mainly above 5,000 feet.

Mountain Yellow-legged Frog—Mountain yellow-legged frogs are generally
found from elevations of 4,500 feet to over 12,000 feet. In the Sierra Nevada, mountain
yellow-legged frogs have been documented to occur in ponds, lakes, and small streams.
Reproduction begins soon after water bodies are free of ice. Breeding and oviposition
generally occurs in ponds or lakes from April through July, depending upon the
elevation. Streams may be important to mountain yellow-legged frogs as dispersal
corridors. Mountain yellow-legged frog tadpoles are likely to be present from June
through September and adults can be found from June through October. Since water
temperatures at higher elevations in the Sierra Nevada remain relatively cold throughout
the year, mountain yellow-legged frog tadpoles overwinter 2 to 3 times before
metamorphosing. The tadpoles spend the winter beneath the ice and do not
metamorphose until their third or fourth year.

The nearest known populations of mountain yellow-legged frogs are in the
headwaters of Highland Creek, at Highland Lake (Highland Creek flows into
Rockbound Lake), and in Lake Zitella (on a tributary to the Rubicon River), which are
about 2 miles from the UARP upper elevation reaches. In addition, large populations of
mountain yellow-legged frogs are found in many of the smaller lakes and ponds in
Desolation Wilderness, as well as in Lake Aloha (which is located in the higher
elevation of the Desolation Wilderness northeast of the UARP).

SMUD and PG&E conducted an overlapping amphibian study within the
proposed Project boundaries and stream reaches affected by the proposed Projects. The
elevation of the Chili Bar Project is too low to support mountain yellow-legged frogs;
therefore, it was not surveyed. SMUD identified 14 stream and 17 pond or reservoir
margin sites on the UARP sites as potential mountain yellow-legged frog habitat, which
were subsequently surveyed in 2003. No mountain yellow-legged frogs were found.
The highest Project reservoir (Rubicon reservoir) is located at approximately 6,500-foot
elevation, which is at the lower end of the mountain yellow-legged frog range, and may
explain why no mountain yellow-legged frogs are found within Project reaches and
reservoirs. The nearest known populations of mountain yellow-legged frogs are at
elevations greater than 7,500 feet. Project reaches and reservoirs do support some
habitat suitable for the mountain yellow-legged frog. However, most of the UARP
reservoirs are too large, with much of the nearshore habitat comprised of bedrock.
Because of this, suitable habitat is patchy in distribution. Mountain yellow-legged frog
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populations are typically found in water bodies (lakes or streams) that provide deep
pools for overwintering, preferably without tadpole predators, such as trout. Although
all of the reservoirs in the study area have deep pools, trout are present in all three of the
upper elevation reservoirs (Rubicon, Rockbound, and Buck Island). Project stream
reaches with high quality habitat occur within this elevation range, for example, in the
upper reaches of Gerle Creek downstream of Loon Lake dam. This particular reach
does not currently support mountain yellow-legged frog populations, which may be due,
in part, to the presence of predatory brown trout in Gerle Creek.

Foothill Yellow-legged Frog—Foothill yellow-legged frogs occur in the Coast
Ranges from the Oregon border south to the Transverse Mountains in Los Angeles
County and in most of central and northern California along the west slopes of the
Sierra Cascade crest. The elevation range of the foothill yellow-legged frog extends
from sea level to 5,000 ft (1,525 m) in the Sierra Nevada Mountains. Egg deposition is
generally initiated on the descending limb of the spring hydrograph when temperatures
reach 12-15°C. Metamorphosis generally occurs within 3 to 4 months. Once breeding
has occurred, adults and juveniles move upstream into nearby tributaries or to cooler
microhabitats.

Foothill yellow-legged frogs have been found along the Upper American River,
both on the SFAR and Silver Creek. Sightings along the mainstem SFAR extend as far
upstream as Riverton, and downstream below Slab Creek reservoir.

SMUD and PG&E conducted an overlapping study within the proposed Project
boundaries and stream reaches affected by Project operations. Studies identified a total
of 22 stream sites within the UARP boundary with potentially suitable habitat for
foothill yellow-legged frogs. SMUD conducted surveys at these sites in 2003 and 2004.
Foothill yellow-legged frogs were documented at 4 sites in 2 reaches of the UARP: in
the Camino dam reach, approximately 2 miles downstream of Camino dam and at the
confluence of Silver Creek with SFAR; and in the SFAR reach, near Akin powerhouse
(part of the El Dorado Project) and near Camino powerhouse. Foothill yellow-legged
frogs were not found in three reaches (Ice House, Junction, and Slab Creek dam
reaches) despite the availability of potentially suitable habitat, although there was a
single foothill yellow-legged frog sighting in the Slab Creek dam reach by the Forest
Service. Ice House dam reach is at the upper elevation limit of the foothill yellow-
legged frog.

SMUD and PG&E surveyed the upper 2 miles and the lower 1 mile of Junction
dam reach in mid-summer 2004. Water temperatures in the upper reaches were too cold
(~8°C) for breeding. Although temperatures in the lower portion of Junction dam reach
were suitable for breeding, large algal mats covering suitable egg attachment substrates
may have prevented successful breeding. No adult frogs were observed in this reach.
The Slab Creek dam reach is within the elevation range of the species, and water
temperatures are suitable throughout the reach. Although the Forest Service has
observed a single foothill yellow-legged frog in this reach, the presence of potential
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competitors and predators (e.g., bullfrogs, crayfish, bass) in this reach may limit foothill
yellow-legged frog establishment.

Habitat associations of the foothill yellow-legged frog were similar at the four
locations where foothill yellow-legged frogs were found. Based on site observations,
bedrock seeps likely provide important refugia for adults, juveniles, and subadults.
Evidence of foothill yellow-legged frog breeding was documented at all four sites.
Successful breeding and subsequent life history stages were documented in Camino
dam reach and the SFAR reach of UARP, which suggests habitat conditions currently
exist in these reaches to support eggs, tadpoles, and adults of this species. An analysis
of suitable habitat for egg deposition and tadpole rearing conducted by the applicants
confirmed that suitable habitat for egg deposition and tadpole rearing occurs at both
sites. The study found that egg deposition and tadpole rearing habitat were of moderate
to high quality at flows of 20 and 50 cfs, but at 100 cfs the habitat had decreased to low
quality habitat. Under current UARP operation, mean daily flows fall within typical
reach values of approximately 40 cfs during breeding and rearing periods of May—July.

Eighteen sites were surveyed for the foothill yellow-legged frog in the reach
downstream of Chili Bar dam, 15 of which were on a tributary of the SFAR or on the
SFAR near a tributary. No foothill yellow-legged frogs were observed. Subsequent
surveys conducted by PG&E in 2004 documented approximately 14 foothill yellow-
legged frog tadpoles and one adult on Indian Creek, a tributary to SFAR near the town
of Coloma, approximately 0.5 mile upstream from its confluence with SFAR.

Western Pond Turtle—Historically, the western pond turtle had a relatively
continuous distribution throughout California. It is currently found throughout much of
its historical range, principally west of the Sierra-Cascade crest, from western
Washington south to northwest Baja California, though in population numbers that are a
fraction of historical levels.

The western pond turtle inhabits a wide range of fresh or brackish water habitats
including ponds, lakes, backwater and low flow regions of streams and rivers, ditches,
pools remaining in intermittent streams. Sites for basking are an important element.
Basking substrate includes rocks, logs, banks, emergent vegetation, root masses, and
tree limbs. Although primarily an aquatic reptile, western pond turtles often spend time
on land. Terrestrial activities include basking, overwintering, nesting, and moving
between ephemeral sources of water.

Breeding activity peaks from June to July, but may occur year-round, when
females begin to search for suitable nesting sites upslope from water. Egg-laying sites
vary from sandy shoreline to forest soil types. Females excavate a nesting site at least
four inches (10 cm) deep, and lay from three to eleven eggs. Incubation takes 73 to 80
days. Along major rivers western pond turtles are often concentrated in areas of optimal
habitat, often in side channel and backwater areas. Turtles may move to off-channel
habitats, such as oxbows, during periods of high flows.
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Many of the stream sites surveyed by the applicants in the UARP for the
California red-legged frog and the foothill yellow-legged frog contained suitable habitat
for western pond turtle, including undercut banks, emergent vegetation, and basking
sites, as well as suitable adjacent upslope areas for breeding. Western pond turtles were
documented in the Slab Creek dam reach, approximately 0.5 mile upstream of White
Rock powerhouse.

Within the Chili Bar Project area, western pond turtles were observed in 2003
along the west bank of Greenwood Creek, near the confluence with SFAR and in
emergent vegetation in the side channel adjacent to a mid-channel island on the SFAR.
Additionally, the western pond turtle was observed at two sties along the eastern edge of
the Chili Bar reservoir in 2004.

3.3.4.2 Environmental Effects

Riparian Vegetation and Wetlands

Riparian vegetation and wetlands are subject to flow alterations and large water
level fluctuations as a result of the proposed Projects’ operations. Diverting flow and
reducing the intensity of peak flows in Project reaches could potentially alter riparian
vegetation composition, cause encroachment, or cause a decrease in riparian cover.
Reservoir water fluctuations could potentially reduce wetland abundance and species
diversity.

Under Proposed Articles 1-1 and 2-1, Minimum Streamflows, SMUD and PG&E
would provide minimum streamflows to Project reaches. Additionally, under Proposed
Article 1-2, Pulse Flows, SMUD would provide pulse flows in three river reaches. In
order to maximize recreational resources, SMUD would operate the UARP to maintain
the reservoir levels as described in Proposed Article 1-23, Reservoir Levels. These
flows and reservoir levels are described in sections 3.3.2, Water Resources, and 3.3.3,
Aquatic Resources. Under the Proposed Action, minimum flows would be released
partly to provide benefits to riparian vegetation during spring flows. SMUD would
release pulse flows in the Rubicon River below Rubicon dam, Gerle Creek below Loon
Lake dam, and in SFSC below Ice House dam partly to maintain a properly functioning
riparian community.

Under Proposed Articles 1-5 and 2-4, Monitoring Program, SMUD and PG&E
would conduct a riparian vegetation monitoring program. They would develop and
implement a riparian vegetation monitoring plan in consultation with the Agencies with
monitoring beginning 5 years after license issuance and continuing in years 10, 15, and
every 10 years thereafter for the length of the licenses. This monitoring program is
intended to provide an index of changes in riparian conditions over that period of
modified streamflow, to determine if riparian conditions are in proper functioning
condition, and to determine if riparian areas are being maintained or are in need of
restoration.
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Our Analysis

Maintaining the health of riparian vegetation is important for a number of
reasons, including promoting streambank stability, reducing erosion, preventing the
establishment and spread of noxious weeds, improving water quality, and providing
foraging, hiding, nesting, and denning habitat for a number of wildlife species.
Wetlands, which are often concurrent with riparian vegetation, especially within Project
reaches, provide many of the same functions. Under natural hydrologic conditions, high
spring flows seasonally inundate stream margin habitats and floodplains. Additionally,
peak storm flows would naturally occur at a frequency great enough to scour floodplain
soils and redeposit sediment, which is needed to rejuvenate habitat for many riparian
species. The Projects alter the natural hydrograph by diverting flows, reducing the
frequency and magnitude of naturally occurring pulse flow events, and causing large
fluctuations in reservoir water levels. Additionally, the locations and species diversity
of reservoir wetlands are partially determined by reservoir fluctuations.

The overlapping applicants’ study, Riparian Vegetation and Wetlands Technical
Report (DTA, 2004a) found that riparian vegetation in the Project reaches meets the
characteristics of “proper functioning condition”. This is defined as having: a diverse
age structure of vegetation; diverse composition of vegetation; species composition
indicating maintenance of riparian soil moisture characteristics; streambank vegetation
comprised of plants or plant communities that have root masses capable of withstanding
high stream flow events; riparian plants with high vigor; adequate vegetative cover to
protect banks and dissipate energy during high flows; and, plant communities in the
riparian area providing an adequate source of coarse and/or large woody debris.
Although the riparian vegetation in Project reaches meets the requirements to be
characterized as being in proper functioning condition, there is evidence that Project
operations have reduced the quality. Several UARP and Chile Bar Project reaches show
signs of encroachment and reduced bank stability, including, within the UARP, Gerle
Creek below Loon Lake dam, SFRR below Robbs Peak dam, SFSC below Ice House
dam, SFAR below Slab Creek dam, and within the Chili Bar Project, SFAR below Chili
Bar dam (CDFG, 2007).

Within the Gerle Creek reach below Loon Lake dam, the upland species
lodgepole pine has increased over historic conditions. Additionally, the banks through
much of the reach are exposed and undercut and there is a high level of fine sediment
bedload. Within Gerle Creek downstream of Gerle dam, riparian vegetation on the
upper banks is narrow and dependent upon seasonal seepage. Within the SFRR
downstream of Robbs Peak dam, during the riparian vegetation study, dense woody
vegetation colonizing alluvial bars occurred on both sides of the stream and herbaceous
vegetation was rooted underwater, suggesting an absence of recent high scouring flows.
In SFSC downstream of Ice House dam, signs of bank erosion were observed. In Silver
Creek downstream of both Junction and Camino dams and in Brush Creek below Brush
Creek dam, riparian vegetation is limited by natural geology and topography. In SFAR
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downstream of Slab Creek dam, riparian vegetation is narrow in the upper portion of the
reach, even in areas of low-gradient banks.

Although spring flows are not being managed purely for the benefit of riparian
vegetation in all reaches, the proposed minimum flows and pulse flows would be
beneficial to the health of the riparian vegetation in all reaches by returning to a more
natural hydrograph. The minimum flows would inundate the stream margins and upper
streambanks, providing longer duration saturation than under existing conditions.
Species that favor upland conditions, such as lodgepole pine, would likely die off in
favor of hydrophytic species that are specially adapted to emerge with high spring
flows. Additionally, in many cases, low banks would overflow, saturating floodplains
and expanding the riparian species into a wider channel. In the reaches where SMUD
proposes pulse flows (the Rubicon River below Rubicon dam, Gerle Creek below Loon
Lake dam, and SFSC below Ice House dam), the pluse flows would mimic naturally
occurring spring storm events, scouring floodplain soils, redistributing sediment, and
reducing encroachment.

Because the effects of the proposed minimum flows and pulse flows on riparian
vegetation are not definitively known, the proposed riparian monitoring program would
monitor the changes in riparian condition, including species composition, percent cover,
and length and width of riparian communities, to compare changes with the baseline
established in the riparian vegetation study. Monitoring every 5 years for the first 15
years of a new license, followed by subsequent monitoring every 10 years, would allow
enough time for riparian vegetation to respond to the proposed flow regimes without
being confused by short-term changes based on one-time events. If the results of this
monitoring identify on-going or new adverse effects on riparian functions, this
information would be used in the proposed Adaptive Management Program (Proposed
Article 1-6) to provide needed changes or restoration.

The largest areas of wetlands within the UARP boundary are located at Union
Valley and Loon Lake reservoirs with smaller areas of wetland located Ice House, Gerle
Creek, Rockbound, and Rubicon reservoirs. Wetlands at all Project reservoirs are
influenced by Project operations; however, reservoir fluctuations are greatest at Loon
Lake, Union Valley, and Ice House reservoirs. Wetlands at Loon Lake reservoir are
located in and around shallow bays that are influenced by reservoir fluctuations. At
Union Valley reservoir, wetland hydrology is influenced by reservoir water level from
the point of annual high water to the point of annual low water. In 2003, the water level
declined almost 34 feet during the growing season (DTA, 2004a). As reservoir
elevations decline, wetland areas are exposed and become vegetated except at areas
exposed during maximum drawdown, which tend to remain unvegetated. According to
the overlapping applicants’ riparian vegetation and wetland study (DTA, 2004a),
species richness of wetlands seasonally inundated by the reservoirs was much lower
than in wetlands that are never inundated.
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Under Proposed Article 1-23, Reservoir Levels, SMUD would maintain reservoir
levels during the summer months to maximize recreational use. Although reservoir
fluctuations would continue under the Proposed Action, they would be reduced during
portions of the growing season in Rubicon, Buck, Loon, Gerle Creek, Ice House, and
Union reservoirs. We expect that the increased time of inundation in these locations
could result in increased species diversity in the wetlands within this zone. Daily
reservoir fluctuations at the Slab Creek reservoir would increase due to operation of the
proposed lowa Hill development but would be within the current weekly range of
fluctuation (see section 3.5.3, Water Resources). Slab Creek reservoir has steep slopes
that greatly limit wetland and riparian vegetation from developing. As a result, we
conclude that increased reservoir fluctuations would have minimal effects on wetlands.

Like the UARP reaches, the conditions of the reach below Chili Bar dam meet
the criteria for proper functioning condition (DTA, 2004a). The Freemont cottonwood
population in the Coloma sub-reach, however, contains large, older trees only on high
banks 8 to 10 feet above the river, with infrequent saplings and seedlings. This is
indicates germination or recruitment is impaired by flow fluctuations because seedlings
are cued to germinate too high on the banks when flows are high and then face moisture
stress (and mortality) when flows recede (DTA, 2004a). Under existing conditions,
flows within the Chili Bar reach fluctuate daily by up to 1,000 cfs because flows at the
Chili Bar Project are dependant upon the upstream operation of SMUD’s Slab Creek
reservoir and White Rock powerhouse. PG&E proposes to increase the minimum
streamflow, which would reduce daily fluctuations. Because large fluctuations would
continue under the Proposed Action, the proposed riparian monitoring program would
monitor any changes in riparian health and identify on-going or new adverse effects on
riparian functions. This information would be used in the proposed adaptive
management program (Proposed Article 1-6, Adaptive Management Program) to
provide needed changes or restoration.

UARP-Only Alternative

Under the UARP-only Alternative, the lowa Hill development would not be
constructed or operated. With the exception of the Slab Creek reservoir, Project
operations at all reaches and reservoirs would remain unchanged from those described
in the Proposed Action. As a result, effects of the UARP-only Alternative on riparian
vegetation and wetlands would be the same as those described under the Proposed
Action except for Slab Creek.

Wildlife and Plant Protection Measures

Several special status plant and wildlife species occur within the UARP
boundary, including several special status plants, northern goshawk, osprey, California
spotted owl, special status bats, black bear, mountain quail, cavity nesting birds, and
mule deer. Yuma myotis is also known to occur near the Chili Bar Project boundary.
Project operations and maintenance could potentially affect these species, and other
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special status species that may be listed during the term of the license. SMUD and
PG&E propose a number of measures designed to protect wildlife and plants in the
Project areas.

The applicants propose to provide wildlife and sensitive plant protection
measures in Proposed Articles 1-12 and 2-9, Wildlife and Plant Protection Measures.
Under Proposed Article 1-12, SMUD would:

1.

maintain and operate in working condition all devices and measures for
wildlife along Project canals deemed necessary by the Forest Service, FWS,
and CDFG. SMUD would provide the Agencies annual reports describing
the date, location, and species found in Project canals. If annual wildlife
mortality during any 3-year period exceeds three individuals, SMUD would
develop and implement a Wildlife Exclusion Plan that is approved by the
Forest Service, FWS, and CDFG;

complete a biological evaluation before commencing any new construction
or maintenance (including new recreational developments) authorized by
any new license on Forest Service lands if it may affect a Forest Service,
FWS, or CDFG sensitive plant or wildlife species or its habitat. The
biological evaluation would be approved by the Forest Service and
mitigation measures developed in consultation with the Commission, the
Forest Service, FWS, and CDFG may be required for the protection of the
species;

immediately notify the Forest Service, FWS, and CDFG if any Forest
Service, FWS, or CDFG sensitive plant or wildlife species is detected prior
to or during ongoing Project construction, operation, or maintenance. Ifthe
agencies determine that the Project activities are adversely affecting the
sensitive species, SMUD would develop and implement appropriate
protection measures in consultation with the agencies;

review the current list of special status plant and wildlife species annually,
in consultation with the Forest Service, FWS, and CDFG, that may occur on
Forest Service lands in the Project area directly affected by Project
operations. For each new species added to the list, SMUD would
determine, in consultation with the agencies, if the species or its habitat is
likely to occur on Forest Service lands in the Project area, and if so, develop
and implement a study plan in consultation with the same agencies to assess
the effects of the Project on the species. SMUD would then prepare and file
a report on the study including recommended resource measures and an
implementation schedule. The report would be reviewed and approved by
the Forest Service, FWS, and CDFG and then filed with the Commission;
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5. not undertake maintenance under transmission lines within the Pine Hill
Rare Plant Preserve until consultation with BLM, FWS, and CDFG has
been completed; and

6. develop an Avian Protection Plan within 1 year of license issuance,
approved by FWS, that addresses retrofitting the problem Project
transmission lines, to meet the design and siting standards established by
APLIC standards for avoidance or minimization of bird electrocutions and
collisions (APLIC, 1996, 1994).

In addition, SMUD proposes, as part of Proposed Article 1-5, Monitoring
Program, to develop and implement a bear management monitoring plan in consultation
with the Agencies to monitor the effectiveness of measures relating to managing bear
populations to keep them away from recreational sites, as described in section 3.3.6,
Recreational Resources.

In Proposed Article 2-9, Wildlife and Plant Protection Measures, PG&E
proposes measures similar to items 2, 3, and 4 above, except the BLM would be a
consulting and approving agency for BLM lands instead of the Forest Service on Forest
Service lands.

Our Analysis

Project canals and penstocks could potentially affect wildlife migration and cause
drowning, particularly for mule deer. No deer mortalities have ever been recorded
within the Gerle Canal, however. The canal walls are gradually sloped, with gunnite or
natural rock walls and several shallow areas that can act as escape ramps. The vast
majority of the Project penstocks are greater than 24 inches above ground, which is the
height identified in the Mule Deer Technical Report (DTA, 2004b) as adequate for mule
deer passage. Although it appears that Project facilities are not causing deer mortality
or impeding migration, the proposed measure would monitor wildlife mortality and
ensure that any fencing or crossing structures required by the Forest Service, FWS, or
CDFG meet design requirements and are functional.

Proposed and future maintenance activities have the potential to adversely affect
special-status plant species, particularly within the Pine Hill Preserve. The Pine Hill
Preserve contains a high concentration of rare plant species because of the serpentine
and/or gabbro soil formations. Three of these species, Pine Hill ceanothus, Pine Hill
flannelbush, and Layne’s ragwort, are federally listed species that are discussed in
section 3.3.5, Threatened and Endangered Species. Project transmission lines, which
require occasional maintenance clearing, cross through sections of the Pine Hill
Preserve. Because transmission line right-of-way maintenance includes occasional
disturbance to vegetation and soils, the proposed measure to consult with the BLM,
FWS, and CDFG prior to conducting maintenance activities within the Pine Hill
Preserve would ensure that the locations and methods of maintenance are designed to
minimize effects to rare plant species.
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Additionally, the proposed measures to consult with the Forest Service, FWS,
and CDFG prior to any new construction or maintenance, notify the agencies if any
sensitive plant species are identified, and review the current list of sensitive species
annually, while subsequently assessing the potential for Project effects on the species,
would protect any special status species that occur either within the Pine Hill Preserve
or elsewhere within the Project boundary. Special status wildlife species, such as
special status bats, California spotted owls, and northern goshawk, which could be
affected by Project powerhouse maintenance activities, road maintenance, or vegetation
management, would also be protected by these proposed measures.

The Bird-Powerline Associations Technical Report (DTA, 2004c¢) identified
several transmission lines that do not meet the design and siting standards for avoidance
or minimization of bird electrocutions and collisions (APLIC, 1996, 1994): (1) the
Jones Fork-Union Valley 69 kV line has several structures having less than 36 inches of
clearance between energized jumper wires and grounded cross-arms; (2) the Brush
Creek 12-kV tap line has inadequate phase-to-phase and phase-to-ground spacing; and
(3) high elevation segments of the transmission line from Loon Lake powerhouse to just
west of Camino powerhouse, including the Jones Fork-Union Valley transmission line
segment and an isolated segment near White Rock powerhouse, have overhead
groundwires. The risk of bird electrocution increases when transmission lines do not
have adequate spacing between conductors or between the lines and the ground. This is
especially true for highly susceptible raptors such as the special status osprey and
northern goshawk and bald eagle. Additionally, these species are at risk for collision
with transmission lines with overhead groundwires because their small diameter makes
them less visible to birds. The proposed measure to prepare an avian protection plan
would address retrofitting transmission lines to have them meet APLIC standards. Once
all transmission lines meet these standards, the potential for avian electrocution or
collision would be minimized.

Although the Black Bear Technical Report (DTA, 2004d) determined that the
Project is not affecting black bear denning or harvest, it did identify a concern relating
to human-bear interactions at recreational sites. As a result, SMUD Proposed Article 1-
19, Specific Recreation Measures, includes improvements at several recreational areas
to provide bear proof food lockers and bear proof trash bins (see section 3.3.6,
Recreation Resources, for further discussion). In Proposed Article 1-5, Monitoring
Program, SMUD proposes a bear management monitoring plan. This plan would
determine if the proposed human-bear interaction measures are successfully keeping
bears away from campgrounds or if additional measures would be needed.

lowa Hill Development

A biological evaluation has been completed to assess effects of the proposed
Iowa Hill development on Forest Service sensitive terrestrial species (Lipton, 2007a).

Although no rare plants are known to exist in the lowa Hill development area,
due to the anticipated length of the time between the rare plant surveys and the actual
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undertaking of construction on the lowa Hill development, it is possible rare plants
could become established in the construction areas. Additionally, Forest Service survey
guidelines require Project areas to be resurveyed after a 5-year period. If new surveys
for sensitive plants are completed prior to the beginning of construction, the surveys
would locate any new populations of rare plants or any new rare plants species that may
be added to the current rare plant lists by the time construction begins. If any new rare
plant locations or habitat information changes as a result of these surveys, the Forest
Service’s biological evaluation may be amended prior to the beginning of construction
(Taylor, 2007).

The proposed lowa Hill development could directly affect California spotted
owls through removal of habitat. The Project would eliminate up to 141 acres of
suitable habitat, a portion of which occurs on National Forest System lands. The habitat
that would be removed is approximately 1 mile from the nearest known spotted owl
activity center; however, the incomplete survey visits conducted in 2004 indicated that
an additional spotted owl nest or roost site may occur closer to the Project, since an
individual spotted owl was detected within 0.25 mile of the Project boundary.

If spotted owl nesting is occurring near the Project (within 0.25 mile), noise
associated with construction activities could cause abandonment of a spotted owl nest
site or could affect nesting success. Removal of vegetation could eliminate occupied or
potential nesting habitat and would reduce foraging habitat for two spotted owl sites
(PACs ED 123 and ED034) with activity centers within about 1.5 miles of the Project
area.

At present, the spotted owl population on the Eldorado National Forest is
estimated to be stationary (FWS, 2006). Given this fact and the findings of the FWS on
the magnitude of threats to the species (FWS, 2006), the biological evaluation contains
a determination that the direct and cumulative effects of the Project may affect spotted
owl individuals but are not expected to result in a loss of viability or lead to a trend
toward federal listing for the California spotted owl (Lipton, 2007a).

The proposed lowa Hill development could directly affect northern goshawks
through removal of habitat. The Project would eliminate up to 141 acres of suitable
habitat, about half of which occurs on National Forest System lands. The habitat that
would be removed is not known to be used for nesting but protocol-level surveys have
not been completed. If goshawks are nesting near the Project (within 0.25 mile), noise
associated with construction activities could cause abandonment of a nest site or affect
nesting success. Loss of habitat could also eliminate use of the area by a goshawk pair.

In a status review conducted in 1998, FWS concluded that goshawks remain
widely distributed throughout their historic range in the western United States and found
no evidence that goshawk habitat is limiting the population, or that a significant
curtailment of the species’ habitat is occurring. For this reason, the biological evaluation
contains a determination that the magnitude of effects associated with the Iowa Hill
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development may affect goshawk individuals but is not likely to result in a trend toward
federal listing or loss of viability for the northern goshawk (Lipton, 2007a).

The proposed lowa Hill development would directly affect sensitive bat species
through removal of potential roosts on 141 acres of land proposed to be cleared for
Project developments. Project construction noise would be likely to affect roosting bats
over a larger area. Open water created by the upper reservoir could improve foraging
opportunities for bats along the forested edge of this habitat. Based on the information
above, the biological evaluation contains a determination that the lowa Hill
development may affect individual pallid bats, Western red bats, and/or Townsend’s
big-eared bats, but is not likely to result in a trend toward federal listing or loss of
viability for these species (Lipton, 2007a).

The proposed lowa Hill development would directly affect unoccupied but
potentially suitable Pacific fisher habitat through removal of 141 acres of land proposed
to be cleared for Project developments. This would have no direct or indirect effect
upon the species unless it was to recolonize habitat on the Eldorado National Forest.
Based on this information, the biological evaluation contains a determination that the
Iowa Hill development would have no effect upon the Pacific fisher, though updating
the biological evaluation is recommended prior to construction to ensure this
determination is still valid (Lipton, 2007a).

Proposed Article 1-12, Wildlife and Plant Protection Measures, would require
SMUD to complete a biological evaluation before commencing any new construction or
maintenance authorized by a new license. This requirement is necessary for evaluating
the effects of the lowa Hill development on California spotted owls, northern goshawks,
sensitive bats, and Pacific fisher. Because the existing spotted owl and northern
goshawk surveys do not meet survey protocols and because these surveys would also be
out of date by the time construction of the lowa Hill development begins, additional
spotted owl and goshawk surveys would be necessary prior to project construction in
order to fully evaluate potential Project effects. If new spotted owl nest or daytime
roost locations or new goshawk nest locations are identified within 0.25 mile of Project
activities prior to the beginning of construction, SMUD would develop appropriate
mitigation measures under the proposed measure.

Proposed Article 1-41, Terrestrial Resources, requires that prior to initiating
construction of lowa Hill, SMUD would purchase an equivalent acreage of land (or a
conservation easement for an equivalent acreage of land) to be managed as wildlife
habitat over the term of the license to mitigate the loss of wildlife habitat associated
with the Iowa Hill development. The Forest Service and CDFG would determine the
in-kind value of lands proposed for this purpose. The purchase of an equivalent acreage
of land may help to offset effects on California spotted owl, northern goshawk, sensitive
bats, and Pacific fisher habitat if the acquired lands provide similar habitat and/or are
occupied by these species. This cannot be evaluated further, however, without knowing
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what land would be purchased, what habitat types it contains, or which wildlife
management goals would be applied to the property.

An MIS analysis has been completed to assess the effects of the lowa Hill
development on Eldorado National Forest MIS (Lipton, 2007b). The analysis contains
the following conclusions with respect to mule deer, black bear, mountain quail,
California spotted owl, northern goshawk, and cavity nesting birds.

Mule Deer—Deer foraging habitat on the Eldorado National Forest is estimated
to have increased between 1991 and 1997. Project-level effects would contribute to a
decline in the amount of deer habitat unless habitat acquired by SMUD as mitigation
replaces habitat lost through Project effects. Project-level effects are not expected to
alter deer population trends because the Project area is not identified as important winter
or summer range for migratory deer and the area represents a very small portion of
available deer habitat (Lipton, 2007b).

Black Bear—The amount of black bear denning/cover habitat on the Eldorado
National Forest declined between 1991 and 1997. Project-level effects would contribute
to the declining habitat trend on the Forest. The black bear data imply an increasing
trend for black bear on the Eldorado National Forest, based on CDFG population
estimates (CDFG@G, 2004). Project-level effects are unlikely to influence the black bear
population trend (Lipton, 2007b).

Mountain Quail—The amount of mountain quail habitat on the Eldorado
National Forest increased between 1991 and 1997. Project-level effects would not
contribute to the increasing habitat trend on the Eldorado National Forest. From
mountain quail survey data, a stable population trend has been estimated for the Sierra
Nevada bioregion (Forest Service, 2007). Project-level effects are unlikely to affect
mountain quail population trends (Lipton, 2007b).

California Spotted Owl—As discussed above, the amount of spotted owl habitat
on the Eldorado National Forest declined between 1991 and 1997. Project-level effects
would contribute to declining habitat trends on the Forest. The spotted owl population
trend on the Eldorado National Forest is estimated to be stable. Project-level effects
would reduce nesting and foraging habitat that may contribute habitat for one or two
spotted owl sites (Lipton, 2007b).

Northern Goshawk—As discussed above, the amount of northern goshawk
habitat on the Eldorado National Forest declined between 1991 and 1997. Project-level
effects would contribute to declining habitat trends on the Forest. Goshawk population
trends on the Eldorado National Forest remain unknown (Lipton, 2007b).

Cavity Nesting Birds—Population status and trend is monitored within the Sierra
Nevada Bioregion for the following four cavity nesting bird species: Pileated
woodpecker, red-breasted sapsucker, Williamson’s sapsucker, and hairy woodpecker.

Project-level effects would contribute to decreasing snag habitat trends on the Eldorado
National Forest (Lipton, 2007b).
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The only special status plant or wildlife species that is known to occur near the
Chili Bar Project boundary is the Yuma myotis. The Yuma myotis has a night roost
within the UARP White Rock powerhouse, but is expected to occur within the Chili Bar
Project boundary. Although no special status plant or wildlife would be affected by the
proposed Project, the measures proposed by PG&E would protect any special status
plant or wildlife species that either currently occur or could occur in the future within
the Project boundary from Project maintenance activities on powerhouses, road
maintenance, vegetation management, or any new ground-breaking activities.

UARP-Only Alternative

Under the UARP-only Alternative, the lowa Hill development would not be
constructed or operated. The effects of the proposed Project without the Iowa Hill
development would be the same as with the lowa Hill development because no special-
status plant species are known to occur within the lowa Hill development, no Project
canals or penstocks that would adversely affect wildlife are proposed for the lowa Hill
development, and the proposed lowa Hill transmission line, if constructed, would be
built to meet APLIC standards.

Vegetation and Noxious Weed Management

Noxious weeds occur throughout the Project boundaries. Project operations and
maintenance activities create dispersal pathways and conditions that are favorable to the
spread of noxious weeds. Vegetation management and noxious weed control methods
could control existing populations and prevent new populations from forming.

SMUD proposes, as specified in Proposed Article 1-13, Vegetation and Invasive
Weed Management Plan, to file with the Commission, within 2 years of license
issuance, an Invasive Weed Management Plan developed in consultation with the Forest
Service, FWS, the appropriate County Agricultural Commissioner, and the California
Department of Food and Agriculture. Invasive weeds would be those weeds defined in
the California Food and Agriculture code, and other species identified by the Forest
Service. The plan would address both aquatic and terrestrial weeds and vegetation
within the UARP boundary and adjacent to UARP features directly affecting National
Forest System lands including roads and distribution and transmission lines.
Monitoring as part of the plan will be done in conjunction with other UARP
maintenance and resource surveys, so as not to require separate travel and personnel.
SMUD would conduct monitoring as part of the plan in conjunction with other UARP
maintenance and resource surveys, so as not to require separate travel and personnel.
SMUD would provide monitoring information to the Forest Service as part of the
annual consultation on affected Forest Service resources described in Proposed Article
1-14, Annual Review of Ecological Conditions. To assist with this monitoring
requirement, training in invasive plant identification would be provided to UARP
employees and contractors by the Forest Service. SMUD also proposes, as specified in
the same article to file with the Commission and thereafter implement a Vegetation
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Management Plan. The plan would include, among other elements, hazard tree removal
and trimming, revegetation of disturbed sites, and soil protection and erosion control.

PG&E proposes similar invasive weed and vegetation management plans, as
specified in Proposed Article 2-10, Invasive Weed and Vegetation Management Plans.
The difference in the PG&E proposed plan is that it is intended for BLM lands, with
consultation with the BLM, instead of Forest Service lands and consultation with the
Forest Service, as proposed by SMUD.

Our Analysis

Ten species of noxious weeds occur within the UARP boundary, five of which are
in close proximity to UARP facilities. Noxious weeds have the potential to out-compete
special status plant species, if they move into special status plant habitat. Project
maintenance and operations can aid the proliferation of noxious weeds. Project roads can
act as a method of seed dispersal into areas previously not infested and vegetation
management within transmission lines can cause disturbance which allows noxious
weeds to move in. The construction of the lowa Hill development would also act as new
disturbance that would create conditions favorable to the establishment of noxious weeds
if appropriate control measures are not implemented. Finally, Project-related recreation
acts both as a means of dispersal from one Project area to another and as a source of
disturbance, which creates conditions favorable to noxious weed establishment.

Implementing the proposed invasive weed and vegetation management plans
would control current populations and future infestations of noxious weeds within the
Project boundary on Forest Service lands. We interpret the proposed Invasive Weed
Management Plan to be intended for lands within the Project boundary that are adjacent
to Project features directly affecting National Forest System lands. Because not all
Project-related noxious weed infestations occur on Project lands that affect National
Forest System lands, expanding the invasive weed and vegetation management plan to
all lands within the Project boundary that are affected by Project operations or
maintenance would result in more complete control of noxious weeds that are affected
by the proposed Project. Currently, there are only small areas of noxious weeds located
on the proposed lowa Hill development site, concentrated on currently disturbed areas.
Construction of the proposed upper reservoir and transmission line would create
disturbance that would create conditions favorable to the establishment of noxious
weeds. The proposed vegetation management plan would ensure the areas of
disturbance that are not permanently lost to Project facilities would be revegetated with
native species and noxious weeds would be controlled.

Within the Chili Bar Project, significant populations of the noxious weeds Scotch
broom and Himalayan blackberry occur on the Chili Bar reservoir shoreline and along
roadsides. Project operations and maintenance activities create conditions that are
favorable to the existence of noxious weeds. Implementing the proposed invasive weed
and vegetation management plans would control current populations and future
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infestations of noxious weeds within the Project boundary on BLM lands. Because not
all Project-related noxious weed infestations occur on BLM lands, expanding the
invasive weed and vegetation management plan to all lands within the Project boundary
would result in more complete control of noxious weeds that are affected by Project
operations and maintenance. The proposed vegetation management plan would
establish practices that would minimize conditions favorable to the establishment of
noxious weeds.

UARP-Only Alternative

Under the UARP-only Alternative, the lowa Hill development would not be
constructed. The Project effects on noxious weed proliferation would remain the same
as for the Proposed Action, except the lowa Hill development sites would remain
undisturbed and conditions favorable for noxious weed establishment would not occur.

Special Status Amphibians and Reptiles

Minimum Flows

Foothill yellow-legged frog habitat is found in several Project reaches. The
mountain yellow-legged frog has not been found in Project-affected reaches or
reservoirs during recent surveys, although suitable habitat may be available in higher
elevations. Western pond turtle occur in the Slab Creek and Chili Bar dam reaches.
Minimum flows have the potential to affect foothill yellow-legged frog, MLYF, and
western pond turtle habitat. There is a tradeoff between the potential benefits of higher
minimum flows creating more foothill yellow-legged frog habitat and the negative
effects of cooler water during May through September delaying breeding, egg
development, and tadpole metamorphosis (Kupferberg, 2006). Maintaining the water
temperatures below 20°C during the summer months (to benefit coldwater fisheries)
could potentially slow down foothill yellow-legged frog egg and tadpole development
because it is outside the range of natural conditions for the foothill yellow-legged frog.
Mountain yellow-legged frogs require stable, coldwater habitats as tadpoles develop
over a period of 2 to 3years. Additionally, Project operations potentially create warm
edgewater conditions favorable to bullfrogs, a predator of foothill yellow-legged frogs
and young western pond turtles.

The applicants propose to provide minimum streamflows to Project reaches as
specified in Proposed Articles 1-1 and 2-1, Minimum Streamflows.

Our Analysis

Foothill yellow-legged frogs evolved with wet winters and dry summers, and
their life cycle is adapted to these predictable, seasonal cycles of peak flow and base
flow (Mount et al., 2006). Studies from other Sierran rivers have demonstrated that
foothill yellow-legged frog egg masses may be negatively affected by flow fluctuations
associated with spills, channel maintenance pulse flows, ramping rates, whitewater

3-208



20080314- 4000 FERC PDF (Unofficial) 03/14/2008

recreational flows, and other operations. Flow fluctuations during the foothill yellow-
legged frog breeding season can desiccate egg masses if they are laid during prolonged
spills and then water levels drop quickly prior to hatching (Mount et al., 2006;
Kupferberg, 2006). Additionally, egg masses can be scoured by high flows. Tadpole
stranding, particularly during the late summer-early fall, is also a concern related to
flow fluctuations. Stable, increased minimum flows may benefit tadpoles during the
low-flow summer months by providing additional habitat.

Continuity and connectivity of foothill yellow-legged frog habitat is critical to
long-term survival of frog populations. Foothill yellow-legged frogs could be adversely
affected by thermal conditions that create barriers to migration and result in small,
isolated breeding populations with low resiliency to perturbations. Project-affected
reaches that are too cold or too warm and Project reservoirs may represent dispersal
barriers and create reproductive isolation. Minimum flows in Project reaches affect
instream temperatures. SMUD proposes minimum flows in the Camino dam reach,
SFAR reach, Ice House reach, Junction dam reach, and Slab Creek dam reach that could
decrease instream temperatures, affecting foothill yellow-legged frog populations.
Additionally, altered flow regimes may also create aquatic habitat conditions that favor
introduced coldwater species such as brown trout or warmwater species such as
smallmouth bass and bullfrog that prey on foothill yellow-legged frogs, western pond
turtles, and/or mountain yellow-legged frogs.

Although there are no known populations of mountain yellow-legged frogs
within the Project reaches, suitable habitat may be available in higher elevations (e.g.,
upper reaches of Gerle Creek below Loon Lake dam). Mountain yellow-legged frogs
occur mostly within ponds or lakes, but could potentially breed and disperse in
coldwater Project reaches. Trout prey on mountain yellow-legged frog tadpoles,
therefore managing high-elevation reaches with potential mountain yellow-legged frog
habitat (Rubicon dam reach, Buck Island dam reach, Loon Lake dam reach, Gerle
Creek dam reach, and Robbs Peak dam reach) for trout population growth would reduce
the likelihood of successful mountain yellow-legged frog breeding. Higher minimum
flows in these reaches, however, are expected to maintain coldwater conditions, which
is favorable to mountain yellow-legged frog habitat.

Rubicon and Buck Island Dam Reaches—The mountain yellow-legged frog has
not been found in these reaches, although Rubicon reservoir is within the range of the
mountain yellow-legged frog (6,500-foot elevation), and there is potential habitat. The
nearest known populations of mountain yellow-legged frogs are at elevations greater
than 7,500 feet, in Highland Creek that flows into Rockbound Lake.

Under the Settlement Agreement, the primary objectives for the Rubicon dam
reach and the Buck Island dam reach are to provide cold freshwater habitat for healthy
rainbow trout and mountain yellow-legged frog populations, and less conducive
conditions for California roach, speckled dace, and golden shiners. Increased minimum
streamflow releases in both reaches would slightly lower May and June water
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temperatures in both reaches providing cooler and more stable conditions and increasing
potential habitat for mountain yellow-legged frogs.

Loon Lake Dam Reach—All of Loon Lake dam reach (8.5 miles) is currently
considered coldwater habitat. The mountain yellow-legged frog has not been found in
the Loon Lake dam reach, although the upper end of the reach is within the elevational
range and there is potential habitat. The absence of mountain yellow-legged frogs may
be due, in part, to the predatory brown trout population.

Under the Settlement Agreement, the primary objectives for the Loon Lake dam
reach are to provide cold freshwater habitat for healthy rainbow trout, non-native brown
trout, and mountain yellow-legged frog populations, and make the flows more closely
resemble the natural hydrograph. Increased minimum streamflows during May through
September, with the largest increases occurring in May and June, would slightly lower
May and August water temperatures, and moderately lower water temperatures during
June and July (see section 3.3.2.2, Water Resources), providing cooler and more stable
conditions and increasing potential habitat for mountain yellow-legged frogs, but also
for predatory trout.

Gerle Creek Dam and Robbs Peak Dam Reaches—Mountain yellow-legged
frogs and foothill yellow-legged frogs have not been found in these reaches, although
there is potential habitat (CDFG, 2007). Predatory brown trout occur in Gerle Creek
dam and Robbs Peak dam reaches because the upstream Loon Lake dam reach is
managed for this non-native sportfish.

Under the Settlement Agreement, the objectives include providing cold
freshwater habitat for healthy mountain yellow-legged frog populations in the Gerle
Creek dam reach, and providing cold freshwater habitat for healthy mountain yellow-
legged frog and foothill yellow-legged frog populations in the Robbs Peak dam reach.
Increased minimum streamflow releases from both Gerle Creek dam and Robbs Peak
dam during May through September, with the largest increases occurring in May and
June, would somewhat lower May through mid-August water temperatures, and slightly
increase September water temperatures. We anticipate that the largest reduction in
temperatures would occur in the Robbs Peak dam reach due to the proposed minimum
streamflow releases that are more than four times the current requirements in May and
June. Therefore, the proposed minimum flows may provide potential habitat for the
mountain yellow-legged frog that is cooler and more stable than current conditions,
particularly in upper Robbs Creek dam reach, where optimal temperatures for the
mountain yellow-legged frog are currently exceeded in the summer months. The
proposed minimum flows may also provide potential habitat for the foothill yellow-
legged frog in the lower end of the reaches. However, these reaches are not within the
optimal elevation ranges for these species (too low for the mountain yellow-legged frog,
too high for the foothill yellow-legged frog), and the proposed minimum flows would
also provide more habitat for predatory trout.
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Ice House Dam Reach—Ice House dam reach is at the upper elevation range for
the foothill yellow-legged frog, and the upper 7 miles of the 11.5-mile long reach is
considered coldwater habitat. Extant foothill yellow-legged frog populations were not
found in this reach during relicensing surveys. There are no temperature objectives for
Ice House dam reach, although under the Settlement Agreement, primary objectives for
this reach are to provide temperatures that allow for management of native coldwater
fishes and to not preclude foothill yellow-legged frog breeding if they recolonize the
reach.

Increased minimum streamflow releases during May through July of all years,
and August and September of CD and Dry years (see section 3.3.2.2, Water Resources)
would further reduce water temperatures and maintain temperatures less than 20°C
throughout the reach in BN water years. The proposed minimum flows may create
water temperatures that are too cool to provide potential foothill yellow-legged frog
breeding and rearing habitat throughout most of the reach. SMUD would conduct
monitoring, as discussed below under Monitoring and Adaptive Management Programs,
to determine optimal temperature requirements for the foothill yellow-legged frog.

Junction Dam Reach—The entire 8.3-mile-long Junction dam reach is
considered coldwater habitat. Extant populations of the foothill yellow-legged frog
were not found in this reach during relicensing surveys. Primary objectives of the
Settlement Agreement are to provide temperatures that allow for management of native
fishes, provide habitat for healthy foothill yellow-legged frog populations, and provide
habitat for healthy macroinvertebrate populations in the entire reach. Water
temperatures in upper 2 miles were too cold to support foothill yellow-legged frog
reproduction (~8°C) during 2004 amphibian surveys.

Increased minimum streamflows during May through July of all water year
types, in August of Dry and CD years, and September of CD years would substantially
reduce temperatures in the reach, and the proposed reduction of minimum streamflow
releases for August and September of AN and Wet years would increase temperatures in
the reach slightly. Mean daily temperatures under the proposed minimum streamflow
releases are expected to remain below 20°C and may further decrease the amount of
potential foothill yellow-legged frog habitat. Warmer temperatures are expected in low
velocity, edgewater habitat that may be used by the foothill yellow-legged frog.

There are no specified temperature objectives for the Junction dam reach except
during Wet water years, when SMUD would release water blocks to maintain mean
daily temperatures of less than or equal to 20°C, as measured at the lower end of the
reach, just upstream from Camino reservoir. In Wet water years, the temperature in the
lower end of the reach could also be less than optimal for foothill yellow-legged frogs
because of the water block release could further decrease the amount of potential
foothill yellow-legged frog habitat. If the water temperature in the Junction dam reach
is exceeded prior to release of the Wet year water block, SMUD would monitor for the
presence of foothill yellow-legged frogs prior to and after the release of a block of
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water. The monitoring would allow SMUD and the Agencies to implement adaptive
management measures, discussed below, as needed, to protect foothill yellow-legged
frogs during water block releases.

Although surveyors found temperatures suitable for foothill yellow-legged frog
breeding in lower Junction dam reach in 2004, large algal mats cover the substrate and
probably prevent successful reproduction. The algal mats are indicative of elevated
water temperature, nitrate, or other water quality issues and their decomposition reduces
DO in the water column. The proposed minimum flows may improve water quality in
the lower end of the reach, and SMUD would develop an algal species identification
and monitoring plan for the Junction dam, Camino dam, Ice House dam, and Slab Creek
dam reaches to assess the distribution and possible adverse affects of alga(e) in the
Project-affected reaches. Identification of the alga(e) and changing Project operations,
as needed, to improved water quality could create potential foothill yellow-legged frog
habitat in lower Junction dam reach if water temperatures are suitable (see section
3.3.2.2, Water Resources).

We also considered continuity and connectivity of appropriate thermal habitat to
potential breeding populations of frogs. An objective of the Settlement Agreement is to
provide connectivity of flows in the SFSC below Ice House reservoir dam through
Silver Creek below Junction and Camino dams. If the upper reaches are too cold, this
may increase the migratory barrier between the two reaches. The reservoirs may also be
a migratory barrier to foothill yellow-legged frog dispersal. SMUD would conduct
monitoring, as discussed below under Monitoring and Adaptive Management Programs,
to determine optimal temperature requirements for the foothill yellow-legged frog.

Camino Dam and SFAR Reaches—The 6.2-mile-long Camino dam reach and the
2.6-mile-long SFAR reach down to Camino powerhouse would be potentially affected
by the increased flows. The upper 3 miles of the Camino dam reach is currently
coldwater habitat; all of the SFAR reach is currently warmwater habitat. SMUD
surveys in 2003 and 2004 documented breeding populations of foothill yellow-legged
frog in the Camino dam reach and the SFAR reach.

Primary objectives of Proposed Article 1-1, Minimum Streamflows, are to
increase minimum flows in the Camino dam reach to benefit native fishes, improve
habitat conditions for healthy foothill yellow-legged frog populations, and provide
habitat for healthy macroinvertebrate populations in the entire reach. There are no
specified water temperature objectives for the SFAR reach except during Wet water
years. Within 2 years of license issuance, a telemetry system would be installed to
provide hourly temperature monitoring data (see section 3.3.2.2, Water Resources).
Micro-thermographs would be used to monitor the stream margin, edgewater habitats
that are known or suitable foothill yellow-legged frog breeding sites.

Increased minimum streamflows during May through July of all water year
types, in August of Dry and CD years, and September of CD years would reduce mean
daily temperatures in Silver Creek upstream of the confluence with the SFAR May
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through July, but still remain above 12°C from mid-May through September. It appears
that mean daily temperatures at the lower end of the Camino dam reach would seldom
exceed 20°C in May though July of BN years, and would occasionally exceed 20°C in
August. In Dry years, the increased minimum streamflow releases would reduce
temperatures in lower Camino dam reach although it is not evident whether these
reductions would lower temperatures to less than 20°C, particularly in July and August
(see section 3.3.2.2, Water Resources). Therefore, it appears there may be less
warmwater habitat for foothill yellow-legged frogs in lower Camino dam reach during
some water years (e.g., BN) after implementation of the new minimum flow, than under
the current conditions. The SFAR reach would continue to provide warmwater habitat
for the foothill yellow-legged frog during all water year types because implementation
of the Camino dam reach minimum flows would have little influence on water
temperature in this reach due to the relatively large contributions of inflow from the
SFAR (see section 3.3.2.2, Water Resources).

The proposed minimum flows in the Camino dam reach during the foothill
yellow-legged frog reproductive season (May through September) would generally be
less than 50 cfs, except in May of BN, AN, and Wet years (68 cfs) and June of AN and
Wet years (59 cfs). DTA and Stillwater (2004c) concluded that flows of 20 to 50 cfs
provided moderate to high quality habitat for foothill yellow-legged frog egg deposition
and tadpole rearing in the Camino dam and SFAR reaches. They also concluded
foothill yellow-legged frog breeding and rearing habitat in these reaches decreased to
low quality at 100 cfs; however, further monitoring may be needed to definitively reach
this conclusion. For example, in the North Fork Feather River, initial studies (2003—
2004) lead to conclusions that optimal foothill yellow-legged frog breeding and tadpole
rearing habitat would decrease as instream flows increased above 150 cfs, and that 150
cfs provided the greatest amount of suitable habitat (GANDA, 2004). Later monitoring
results (2005-2006) indicated that initial conclusions regarding the relationship of
foothill yellow-legged frog habitat and flow were not correct, and that at current
(depressed) population levels habitat did not appear to be a limiting factor at higher
flows. Foothill yellow-legged frog populations are also depressed in the Camino dam
reach, and the proposed minimum flows would be expected to provide more foothill
yellow-legged frog breeding and rearing habitat during all water year types than current
conditions as long as water temperatures are suitable.

Low flows have the potential to be over-topped by spill events, turbine trips, or
fluctuations caused by upstream projects. Higher minimum flows would reduce the
difference between operational flow fluctuations and normal operating conditions and
reduce the risk of egg mass desiccation and tadpole stranding from any flow
perturbations. The proposed minimum flows would also provide a more natural
hydrograph to initiate timely foothill yellow-legged frog breeding triggers.

During Wet water years, SMUD would also be required to release blocks of
water into Camino dam reach during July, August, and/or September to maintain
temperatures less than or equal to 20°C below Camino dam. The water block releases
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may create unseasonal temperature and flow fluctuations that could adversely affect
developing tadpoles and metamorphs (tadpoles becoming frogs) in both reaches during
Wet water year types. If the water temperature in the Camino dam reach is exceeded
prior to release of the Wet year water block, SMUD may be required to monitor for the
presence of foothill yellow-legged frogs prior to and after the release of a block of
water. The monitoring would allow SMUD and the agencies to implement adaptive
management measures, discussed below, as needed, to protect foothill yellow-legged
frogs during water block releases.

Brush Creek Dam Reach—All of the Brush Creek dam reach (2.2 miles) is
considered coldwater habitat. There is potential foothill yellow-legged frog habitat in
the reach. The primary Settlement Agreement objectives for the reach include
providing habitat for healthy foothill yellow-legged frogs and macroinvertebrates.
Under Proposed Article 1-1, Minimum Streamflows, minimum streamflow releases
would be increased to a range of 3 to 9 cfs or natural flow, or 1 cfs if natural inflow is
less than 1 cfs. The proposed minimum streamflows would provide more cool water at
the upper end of the bypassed reach, and are expected to result in somewhat cooler
temperatures throughout the reach. Providing minimum streamflow releases of 1 cfs
when the natural flow is less than 1 cfs is expected to somewhat reduce temperatures, at
least in the uppermost part of the upper bypassed reach (see section 3.3.2.2, Water
Resources). The proposed minimum flows would provide more stable flows for foothill
yellow-legged frogs during the reproductive season, if water temperatures are suitable.
SMUD would conduct monitoring, as discussed below under Monitoring and Adaptive
Management Programs, to determine optimal temperature requirements for foothill
yellow-legged frogs.

Slab Creek Dam Reach—Currently, the upper 4 miles of the 8-mile-long Slab
Creek dam reach are considered coldwater habitat. This reach has the most extreme
temperature fluctuations of all the reaches in the Project, and does not provide
appropriate magnitude or timing of flows to trigger foothill yellow-legged frog breeding
(CDFG, 2007). Slab Creek dam reach is designated both cold and warm freshwater
beneficial uses and should support a transitional community between cold and warm
water species. Regarding western pond turtle sightings, two young western pond turtles
were seen in 2003 by Forest Service surveyors downstream from Slab Creek reservoir
in the SFAR between Rock Creek and Chili Bar reservoir. There is also an unconfirmed
report of a single foothill yellow-legged frog in Slab Creek dam reach. Additionally,
the Forest Service observed western pond turtle approximately 0.5 mile upstream of the
White Rock powerhouse.

There are no specified temperature objectives for the Slab Creek dam reach;
however, primary objectives for the reach include providing temperatures that improve
habitat conditions for healthy populations of foothill yellow-legged frogs and hardhead;
allow management of native fish; and reduce non-native species such as bullfrogs and
bass. Micro-thermographs would be used to monitor the stream margin, edgewater
habitats that are known or suitable foothill yellow-legged frog breeding sites. As
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discussed below under Monitoring and Adaptive Management Programs, under
Proposed Article 1-6(9), Adaptive Management Program, the Agencies would have the
opportunity to use the temperature monitoring results to determine whether the water
temperature that is currently used is an indicator of breeding initiation (12°C mean daily
temperature for a 7-day running average), should be increased or decreased.

Proposed Article 1-1, Minimum Streamflows, would substantially increase
minimum streamflow releases from Slab Creek dam during May through September of
all water year types. Modeling indicates that the proposed minimum flows would
substantially reduce mean daily temperatures at the lower end of the Slab Creek dam
reach in BN water years to approximately 10-15°C in May, 14-21°C in June, 19-22°C in
July, 17-21°C in August, and 13-19°C in September. These simulations suggest that
mean daily temperatures could exceed 20°C in the lower one-third of the reach in June
and July, and the lowest mile in August during BN water years. The proposed
minimum streamflow releases would probably reduce warming in other water year
types although there is insufficient information to quantify these reductions or
determine the areas where mean daily temperatures would still exceed 20°C (see section
3.3.2.2, Water Resources).

The proposed minimum flows would provide a more natural hydrograph and
would reduce the difference between operational flow fluctuations and normal operating
conditions. Therefore, the proposed minimum flows during the foothill yellow-legged
frog reproductive season would reduce the risk of egg mass desiccation and tadpole
stranding from any flow perturbations and maintain suitable temperatures in the lower
reach to provide potential foothill yellow-legged frog habitat.

Current conditions in lower Slab Creek dam reach, including warmwater and
perennial flow during the summer and early fall favor potential competitors and
predators such as bullfrogs, crayfish, and bass that prey on foothill yellow-legged frog
and western pond turtle hatchlings. Increased minimum streamflows in the spring could
benefit foothill yellow-legged frogs and western pond turtles by dislodging second year
bullfrog tadpoles from pools. If higher spring flows reduce the survival of over-
wintering bullfrog tadpoles, foothill yellow-legged frog and western pond turtle habitat
conditions would improve.

We also considered continuity and connectivity of appropriate thermal habitat to
potential breeding populations of frogs. An objective of the Settlement Agreement is to
provide connectivity of flows in the SFAR above Slab Creek reservoir and below the
Slab Creek dam. It currently appears that the foothill yellow-legged frog population is
more robust upstream in the Camino dam reach where July maximum water
temperatures were approximately 24°C in 2001, 22°C in 2002, and 21°C in 2003. If the
upper portion of the Slab Creek dam reach is too cold after implementation of the
proposed minimum flows, this would increase the migratory barrier between the two
reaches (Kupferberg, 2006). Slab Creek reservoir may also be a migratory barrier to
foothill yellow-legged frog dispersal. SMUD would conduct monitoring, as discussed
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below under Monitoring and Adaptive Management Programs, to determine optimal
temperature requirements for the foothill yellow-legged frog.

Operation of the proposed lowa Hill development has the potential to affect the
water temperature of Slab Creek reservoir and the SFAR directly downstream of the
Slab Creek dam. Simulated mean water column temperatures for Slab Creek reservoir
near the dam were as much as 0.87°C cooler and averaged 0.39°C cooler, and
streamflow releases from Slab Creek dam also were slightly cooler for the heavy use
scenario than the without Iowa Hill development scenario (see section 3.3.2.2, Water
Resources). It is unlikely that these small changes would affect the quality of potential
foothill yellow-legged frog habitat.

lowa Hill Development—Downstream of Slab Creek reservoir only one foothill
yellow-legged frog was observed in the SFAR in 2004, at a distance of 6 miles
downstream of Slab Creek dam. Effects on foothill yellow-legged frogs would occur
primarily in their habitat downstream because the reservoir itself is not habitat for
foothill yellow-legged frogs, but acts as a barrier to habitat connectivity. Operation of
the proposed lowa Hill development has the potential to affect the water temperature of
Slab Creek reservoir and the SFAR directly downstream of the Slab Creek dam,
although simulated flows from modeling show these water temperature changes are
minor. Article 140 proposes protective measures that ensure fluctuating flows would
not dislodge egg masses or tadpoles of any reproductive foothill yellow-legged frogs
occurring below Mosquito Bridge, and water temperatures would not affect foothill
yellow-legged frogs by being too cool for their normal development. Implementing
best management practices, obtaining all necessary permits and authorizations, and
implementing a storm water pollution prevention plan would provide reasonable
assurances that SMUD would protect water quality for foothill yellow-legged frogs.
Assuming all of these measures are implemented, there should not be adverse effects to
any possible foothill yellow-legged frog populations downstream, although it is
unknown whether these measures would be effective since the lowa Hill development
has not been implemented. Based on this information, the biological evaluation
prepared by the Forest Service contains a determination that the lowa Hill development
may affect individual foothill yellow-legged frogs but is not likely to result in a trend
toward federal listing or a loss of viability for the foothill yellow-legged frog (Williams,
2007b).

Due to the anticipated length of time between the existing foothill yellow-legged
frog surveys and the actual undertaking of construction on the Iowa Hill development,
conducting new surveys for foothill yellow-legged frogs prior to beginning of
construction would provide up-to-date foothill yellow-legged frog location information.
If information analyzed in the biological evaluation changes as a result of these surveys,
the Forest Service may amend the biological evaluation prior to the beginning of
construction (Williams, 2007b).
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Chili Bar Dam Reach—PG&E surveys in 2004 documented tadpoles and an
adult frog on Indian Creek, a tributary to SFAR downstream of Chili Bar dam. Western
pond turtles were found on the mainstem SFAR near Coloma and in Greenwood Creek,
a tributary. There are no specific water temperature objectives set for the Chili Bar
reach; however, the primary objectives in the Settlement Agreement include providing
habitat for healthy foothill yellow-legged frog, western pond turtle, and hardhead
populations; increasing wetted perimeter to provide more suitable habitat for benthic
invertebrates; and reducing or eliminating water quality conditions that encourage algae
growth.

Proposed Article 2-1, Minimum Streamflows, would substantially increase
minimum streamflow releases from Chili Bar dam during May through September of all
water year types. The proposed minimum streamflows would slightly lower water
temperatures in the Chili Bar dam reach in May through September. We anticipate that
this would reduce mean daily temperatures so that they no longer exceed 20°C and may
decrease the amount of potential foothill yellow-legged frog habitat (see section 3.3.2.2,
Water Resources).

Currently, flow fluctuations in the Chili Bar dam reach reduce habitat stability
and consistency, which is necessary for foothill yellow-legged frog egg and tadpole
development. In the span of 24-hours, flow fluctuations can inundate habitat creating
depths and flows that are too deep and fast for foothill yellow-legged frogs or suitable
habitat that is present at high flows becomes dewatered as flows recede. Although flow
fluctuations under the proposed minimum flows would continue, providing higher
minimum flows would reduce the difference between daily base and peak flows, which
would result in more stable foothill yellow-legged frog habitat conditions and a lower
probability that egg mass desiccation or tadpole stranding would occur.

During amphibian and reptile surveys, bullfrogs were observed at 7 of the 21
sites surveyed, including the Chili Bar dam reach near Scott Road. Current conditions
in the reach, including warmwater and perennial flow during the summer and early fall,
favors potential competitors and predators such as bullfrogs, crayfish, and bass that may
prevent the successful establishment of the foothill yellow-legged frog and western
pond turtle. Increased minimum streamflows in the spring could benefit the foothill
yellow-legged frog and western pond turtle by dislodging second year bullfrog tadpoles
from pools. If higher spring flows reduce the survival of over-wintering bullfrog
tadpoles, foothill yellow-legged frog and western pond turtle habitat conditions would
improve.

UARP-Only Alternative

Under the UARP-only Alternative, the lowa Hill development would not be
constructed or operated. With the exception of Slab Creek reservoir, Project operations
at all reaches and reservoirs would remain unchanged from those described in the
Proposed Action. No special status amphibians or reptiles occur within the lowa Hill
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site. As a result, effects of the UARP-only Alternative on the foothill yellow-legged
frog and mountain yellow-legged frog would be the same as those described under the
Proposed Action.

Pulse Flows

Immobile foothill yellow-legged frog egg masses and developing tadpoles and
metamorphs with limited mobility are particularly vulnerable to changes in flow.
Proposed Article 1-2, Pulse Flows, would require SMUD to provide annual channel
maintenance pulse flows in the Rubicon dam, Loon Lake dam, and Ice House dam
reaches within three months after license issuance but not prior to implementation of the
new minimum flows. Pulse flows would not be implemented in water years when
natural spills provide flows of equivalent magnitude and duration during spring
snowmelt runoff or a natural storm that occurs in the months of January through May in
the specified watershed (for more specific information see sections 3.3.2, Water
Resources, and 3.3.3, Aquatic Resources.

Our Analysis

The Ice House dam reach is the only reach with potential foothill yellow-legged
frog habitat that may be affected by the proposed channel maintenance pulse flows.
Studies in other California rivers have found that foothill yellow-legged frogs spend the
winter months on smaller tributary streams, and migrate to large rivers during the
spring-fall reproductive season. If in fact foothill yellow-legged frogs occupy this
section of SFSC, we assume they would not be in the river when the pulse flows are
scheduled to coincide with winter storms (December 15 to April 10) because foothill
yellow-legged frogs occupy tributary stream habitat during the winter months.

Pulse flows that are scheduled to coincide with spring snowmelt runoff after
April 10 could occur during the foothill yellow-legged frog reproductive migration,
breeding, and egg laying periods. However, the proposed pulse flows are within the
range of natural conditions (450 to 780 cfs; duration 5 days), and to date, the foothill
yellow-legged frog has not been found in the Ice House dam reach. Foothill yellow-
legged frog monitoring would be implemented, and if foothill yellow-legged frogs are
found in the reach, adaptive management measures would be implemented in
consultation with the agencies.

The mountain yellow-legged frog is not known to occur in the Rubicon dam,
Loon Lake dam, and Ice House dam reaches. Therefore, the proposed pulse flows
would have no effect on the mountain yellow-legged frog.

There are no pulse flows proposed in the Chili Bar dam reach.

UARP-Only Alternative

Under the UARP-only Alternative, the lowa Hill development would not be
constructed or operated. Pulse flows at all reaches would remain unchanged from those
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described in the Proposed Action. As a result, effects of the UARP-only Alternative on
the foothill yellow-legged frog and mountain yellow-legged frog would be the same as
those described under the Proposed Action.

Ramping Rates

Immobile foothill yellow-legged frog egg masses and developing tadpoles and
metamorphs with limited mobility are particularly vulnerable to changes in flow. Under
Proposed Articles 1-3 and 2-2, Ramping Rates, SMUD and PG&E would implement the
ramping rates described in section 3.3.3.2, Aquatic Resources, Ramping Rates.

Our Analysis

The proposed ramping rates for pulse flows, minimum instream flow releases,
and/or whitewater recreational releases have the potential to affect foothill yellow-
legged frogs or their potential habitat in the Ice House dam, Junction dam, Camino dam,
and Slab Creek dam reaches. The proposed minimum flows in conjunction with the
controlled up- and down-ramping rates, would attempt to provide stable flow regimes in
these reaches to protect foothill yellow-legged frogs during the reproductive season.
Stable flows during the breeding season are optimal, to avoid egg mass desiccation from
decreasing flows, egg mass scouring from increasing flows, and tadpole stranding from
flows receding and draining from isolated pools. Successful implementation of the
ramping rates would minimize the potential for foothill yellow-legged frog egg mass
scouring and tadpole and juvenile stranding and displacement.

The mountain yellow-legged frog is not known to occur within the Project-
affected reaches. Therefore, the proposed ramping rates would have no effect on
mountain yellow-legged frogs.

The proposed minimum flows in conjunction with the controlled up- and down-
ramping rates, would attempt to provide stable flow regimes in the Chili Bar dam reach
to protect foothill yellow-legged frogs during the reproductive season. Stable flows
during the breeding season are optimal, to avoid egg mass desiccation from decreasing
flows, egg mass scouring from increasing flows, and tadpole stranding from flows
receding and draining from isolated pools. When the controlled ramping rates are
successfully implemented, they would minimize the potential for foothill yellow-legged
frog egg mass scouring and tadpole and juvenile stranding and displacement.

UARP-Only Alternative

Under the UARP-only Alternative, the lowa Hill development would not be
constructed or operated. Ramping rates at all reaches would remain unchanged from
those described in the Proposed Action. As a result, effects of the UARP-only
Alternative on the foothill yellow-legged frog and mountain yellow-legged frog would
be the same as those described under the Proposed Action.
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Recreational Streamflows

The whitewater recreation streamflow releases proposed in Slab Creek dam reach
and Ice House dam reach (Proposed Article 1-24, Recreation Streamflows) and Chili
Bar dam reach (Proposed Article 2-15, Recreational Streamflows) may affect foothill
yellow-legged frogs or their potential habitat. The mountain yellow-legged frog is not
known to occur in the Project reaches. Therefore, the proposed recreational
streamflows would have no effect on mountain yellow-legged frogs. The proposed
recreational streamflows below Slab Creek dam and Ice House dam are described in
section 3.3.6.2, Recreational Resources.

Our Analysis

Other studies in northern California rivers have found foothill yellow-legged frog
egg masses are deposited on the declining limb of the hydrograph (GANDA, 2006).
This is a natural adaptation to California river systems that experienced predictable
cycles of high spring run-off followed by low summer base flows prior to hydropower
developments (Mount et al., 2006). Therefore, uncontrollable and/or untimely
whitewater recreation streamflows may initiate foothill yellow-legged frog egg
deposition or site selection that may result in desiccation when the flows recede, or
detachment of existing egg masses. Developing tadpoles and metamorphs with limited
mobility are also vulnerable to changes in flow.

Preliminary research in experimental conditions indicates that the critical
velocity that tadpoles are flushed out of the substrate is probably between 20 to 40
centimeters/second (Mount et al., 2006). During the experiments, less than 50 percent
of the tadpoles that were flushed into higher velocity habitat (10 to 15
centimeters/second) were able to find low-flow refugia in the substrate or swim cross-
current to lower velocity areas. Tadpoles that have been flushed out of the substrate or
stranded in isolated pools are at higher risk of predation from aquatic and terrestrial
predators, as well as desiccation as isolated pools recede.

The magnitude of the recreational flow releases proposed for mid-March through
May 31 are within the range of natural conditions; however, the short-durations of these
flows are outside the range of natural conditions and may adversely affect foothill
yellow-legged frog egg masses. Effective implementation of the proposed ramping
rates when the recreational flow releases occur would be essential to the protection of
egg masses. If foothill yellow-legged frogs are found in the SFSC and water
temperatures at SFSC 1 rise above 12°C mean daily temperature for a 7-day running
average at USGS gage 11441500 (the temperature assumed to initiate foothill yellow-
legged frog breeding), or if water temperatures in the Slab Creek dam reach rise above
12°C mean daily temperature for a 7-day running average at SFAR 6, SMUD would
cancel the recreational flows unless the Agencies determine that such events are
compatible with protection of foothill yellow-legged frogs and other biological
resources. SMUD would provide notice to the Commission, the Forest Service, the
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Water Board, and CDFG within 10 days of determining that the above temperature
trigger has been met in either of these scenarios, causing cancellation of the recreational
streamflows in either of these reaches. SMUD would provide notice to the Commission
if the Forest Service, the Water Board, and CDFG approve a modification to the water
temperature trigger.

SMUD would attempt to avoid spilling at Slab Creek dam and Camino dam once
foothill yellow-legged frog breeding has been initiated. If a spill does occur, the
licensee would make a good faith effort to manage the spill to minimize flow
fluctuations in the SFAR. If the Agencies determine that spills below Slab Creek dam
and/or Camino dam are resulting in unacceptable environmental impacts based on
aquatic species and temperature monitoring, appropriate mitigation measures would be
developed and implemented upon approval of the Agencies.

Larger/later developmental stage tadpoles appear less able to withstand
increasing water velocities than mid-developmental stage tadpoles, and late summer
pulse flows may have greater negative effects than previously expected (Mount et. al,
2006). No recreational flow releases are proposed from June 1 through September 30 to
protect foothill yellow-legged frog tadpoles and metamorphs.

Studies also indicate that fall recreational flow releases may cause large numbers
of benthic macroinvertebrates to enter the drift and be exported downstream
(Kupferberg, 2006). As a result, less insect food may be available for foothill yellow-
legged frog metamorphs in the fall, prior to the on-set of winter. If the Agencies
determine that unacceptable environmental impacts are occurring in the Slab Creek dam
reach due to October recreational streamflows based on amphibian monitoring, adaptive
management measures may include but are not limited to cancellation of the October
recreational streamflows.

Therefore, implementation of the proposed timelines, ramping rates, monitoring,
and adaptive management measures would be important to determine if any adverse
impacts on foothill yellow-legged frogs are occurring as a result of recreational flow
releases.

Recreational streamflows within the reach downstream of Chili Bar dam have the
potential to affect foothill yellow-legged frog egg masses, tadpoles, and metamorphs, as
described above. No foothill yellow-legged frogs were located during relicensing
surveys on the mainstem SFAR within this reach and habitat was classified as low to
moderate. If foothill yellow-legged frogs inhabit this reach in the future, amphibian
monitoring discussed below would identify any adverse effects occurring as the result of
streamflow modifications. Subsequently, the adaptive management program proposed
in Proposed Article 2-5, Adaptive Management Program, would provide a mechanism
to alter recreational flows in the future if it’s determined to be necessary.

3-221



20080314- 4000 FERC PDF (Unofficial) 03/14/2008

UARP-Only Alternative

Under the UARP-only Alternative, the lowa Hill development would not be
constructed or operated. Therefore, recreational streamflows would not increase after
year 15, and the potential recreational streamflow effects of the UARP-only Alternative
on the foothill yellow-legged frog and mountain yellow-legged frog would be the same
as those described under the Proposed Action up until year 15.

Monitoring and Adaptive Management Programs

The effects of the proposed minimum flows, decreased water temperature, pulse
flows, ramping rates, and recreational streamflows on all life history stages of the
foothill yellow-legged frog, mountain yellow-legged frog, and western pond turtle are
unknown. Therefore, monitoring the response of all life stages of foothill yellow-legged
frogs, mountain yellow-legged frogs, and western pond turtles over time would be
necessary to evaluate potential effects of the proposed flow changes, along with
effective adaptive management changes, as needed.

Within 1 year of license issuance SMUD proposes to develop an amphibian and
reptile habitat evaluation and species presence monitoring plan in consultation with the
Agencies and would implement it following review and approval. SMUD would
conduct protocol-level surveys for the foothill yellow-legged frog in a sub-sample of
appropriate habitat types to document species presence and distribution and identify
amphibian breeding and larval periods in Project-affected reaches. The first year of the
surveys would determine the timing and success of egg laying, tadpole rearing,
metamorphosis, and size/condition of metamorphs. SMUD would also place micro-
hydrothermographs for future monitoring within the stream margins in the Camino and
Slab Creek dam reaches. Monitoring sites would include: (1) Junction dam reach;

(2) Camino dam reach; (3) Slab Creek dam reach; and, (4) Rock Creek, a SFAR
tributary located upstream of the White Rock powerhouse, from the confluence with
SFAR to a point 1 mile upstream. Monitoring would occur in the Rock Creek and
Camino dam reach during spill flows that happen after water temperatures rise above
12°C mean daily temperature for a 7-day running average in the SFAR. This
monitoring would determine effects on amphibians, fish, and aquatic reptiles as soon as
possible after the decline of the spill.

SMUD proposes monitoring frequency as follows: (1) years 2, 3, 5, 10, 15 and
thereafter for every 5 years for the term of the license in Junction dam reach; (2) as soon
as possible after the decline of spill flows in Slab Creek and Camino dam reaches;

(3) years 1,2, 3,5,6,10, 11, 15, 16 and thereafter for 2 consecutive years during every
5 years for the term of the license in the Camino dam reach; (4) years 1, 2, 3, 4, 5, 6, 10,
11, 15, 16 and thereafter for 2 consecutive years during every 5 years for the term of the
new license in Slab Creek dam reach; and, (5) years 1, 2, 3 in Rock Creek.
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SMUD also proposes to develop, within 1 year of license issuance, an amphibian
flow fluctuation monitoring plan in consultation with the Agencies and implement it
upon approval in order to determine if flow fluctuations are displacing egg masses or
tadpoles. SMUD would conduct visual surveys for the foothill yellow-legged frog in
the Camino dam reach at any time between June and September when streamflows are
100 cfs or less and the flows fluctuate more than 40 cfs or more over 1 week’s time.
SMUD would record water velocities and discharge. If possible, SMUD would provide
advance notice to the Agencies if such fluctuations are going to occur and conduct
visual surveys before and after the fluctuations. These surveys could be discontinued if
the Agencies determine that the flow fluctuations could occur without egg mass or
tadpole displacement.

Proposed Article 1-5, Monitoring Program, would also require SMUD to
develop a mountain yellow-legged frog monitoring plan in consultation with the
Agencies within 2 years of license issuance. Protocol surveys for sensitive species,
using the procedures of CDFG (2001), would be conducted in a subsample of
appropriate habitat types to document the presence/absence and distribution of mountain
yellow-legged frogs. Surveys would focus on the presence/absence of larval stages by
periodically surveying reaches with known populations during the spring/summer.
Rubicon reservoir, Rockbound Lake, and Buck Island reservoir would be monitored for
the mountain yellow-legged frog during years 5, 10, 15, and every 10 years thereafter
for the term of the license.

SMUD would also implement an Adaptive Management Program (Proposed
Article 1-6) within 3 months of license issuance. The program would generally consists
of: (a) implementation of a monitoring program; and (b) specific adaptive management
measures that would be implemented if the Monitoring Program and other information
indicate that the applicable resource objectives identified in the Rationale Report
(CDFG, 2007) would likely not be met without adjustment of the initial conditions. For
purposes of the Adaptive Management and Monitoring Programs, each year is a
calendar year, January through December. Year 1 is the first year that all initial
streamflows required by the license are implemented by May 1. Specific components of
the Adaptive Management Program which are associated with special status amphibians
and reptiles include: (1) cancellation of pulse and recreational streamflows in SFSC due
to water temperature; (2) cancellation of recreational streamflows in SFAR due to water
temperatures; (3) avoiding untimely spill events in the Slab Creek and Camino dam
reaches; (4) cancellation of October recreational streamflows in the Slab Creek dam
reach if monitoring determines there are unacceptable environmental effects; and (5)
alteration of the water temperature used as the trigger for foothill yellow-legged frog
breeding.

The Chili Bar Monitoring Program (Proposed Article 2-4, Monitoring Program)
would require PG&E to consult and coordinate with SMUD and the Agencies to
implement a monitoring program through the term of the new license. Within 1 year of
license issuance, PG&E proposes to conduct protocol surveys for special status,
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sensitive (foothill yellow-legged frog and western pond turtle), and listed amphibians
(California red-legged frog), to determine the presence and distribution of special status
amphibians and reptiles and to evaluate the potential effects resulting from streamflow
modifications. The other Chili Bar survey parameters would be the same as the
protocol surveys described for the foothill yellow-legged frog, above. The survey area
would be both banks of the entire reach downstream of Chili Bar dam (from CB-A15 to
Ponderosa Campground). Monitoring would be conducted in years 2, 3, 5, 6, 10, 11,
15, 16, and 2 consecutive years during every 5 years for the term of the license. PG&E
also proposes to implement an Adaptive Management Program (Proposed Article 2-5)
which would implement the monitoring program and specific adaptive management
measures if the monitoring program and other information indicate that resource
objectives identified in the Rationale Report are not being met.

Our Analysis

Mountain yellow-legged frogs have not been found in the Project-affected
reaches or reservoirs despite suitable habitat, perhaps due to populations of predatory
fishes and bullfrogs. However, mountain yellow-legged frogs may use Project-affected
reaches as migratory corridors. Monitoring would determine the presence/absence and
distribution of foothill yellow-legged frogs, mountain yellow-legged frogs, and western
pond turtles in Project-affected reaches, and help identify potential migration/dispersal
barriers. The proposed monitoring would also identify the potential effects of the
proposed changes in minimum flows, operational spills, channel maintenance pulse
flows, ramping rates, and the recreational streamflow releases on all foothill yellow-
legged frog life stages.

Studies on the North Fork Feather River in northern California (GANDA, 2006)
concluded that the river water temperatures must meet a strict temperature threshold
before foothill yellow-legged frogs initiate breeding, and that the absolute flow level
was not as important to the initiation of egg deposition as the location of the flow on the
declining hydrograph. Researchers suspect that suitable water temperatures to initiate
foothill yellow-legged frog breeding may be site-specific, and water temperatures that
initiate breeding on one river cannot be extrapolated to another (Kupferberg, 2006).
Monitoring in the stream margin habitats associated with known or suitable breeding
sites in the Camino dam reach and the Slab Creek dam reach in years 1 to 5 would
establish the mean water temperature trigger for foothill yellow-legged frog breeding in
these reaches.

It is difficult to predict how higher minimum flows and lower water temperatures
would influence the rate of tadpole development (Kupferberg, 2006). Although cool
temperatures are required for foothill yellow-legged frog breeding, foothill yellow-
legged frogs evolved in relatively low elevation systems with warm summer
temperatures that facilitate the rapid maturation of young of the year. Cooler
temperatures during the foothill yellow-legged frog rearing period may slow
development of foothill yellow-legged frog eggs, tadpoles, and metamorphs to some
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unknown degree. Possible effects include increased risk of predation or displacement
due to longer periods of immobility or low mobility. The water temperature monitoring
data and the visual survey data would be used to determine how the proposed minimum
flows would affect other foothill yellow-legged frog life stages.

If the foothill yellow-legged frog or mountain yellow-legged frog populations are
negatively affected by changes in flows and ramping rates specified in a new license
and subsequent water temperature changes, then monitoring could identify these factors
and could provide a timely adaptive management mechanism(s). The adaptive
management measures would be implemented as needed, based on monitoring and
streamflow gaging results, to protect foothill yellow-legged frogs, mountain yellow-
legged frogs, and other amphibians and reptiles from detrimental flow releases in the
Project-affected reaches.

To detect the effects of new license conditions on amphibian populations, lag
times need to be incorporated into the design and interpretation of monitoring because
the response of breeding populations may not be detected for years after the new
discharge regimes have changed conditions for spawning and tadpole rearing
(Kupferberg, 2006). This is a common problem because many amphibian species have
greater than 2 years until sexual maturity. The proposed monitoring would provide an
index of long-term changes in amphibian populations, following sufficient response
time to streamflow modifications and other potential impacts.

As discussed previously, PG&E proposes changes in Project operations, such as
minimum flows and recreational flows which could affect special status reptiles and
amphibians in the Chili Bar reach. Monitoring would determine the presence and
distribution of these special status species throughout the term of the license. As a
result, monitoring would identify the effects of changes in streamflow on various life
stages of special status reptile or amphibian and allow changes to take place through the
Adaptive Management Program. Because monitoring would occur for 2 years every 5
years, it would provide index of long-term changes in amphibian populations, following
sufficient response time to streamflow modifications.

UARP-Only Alternative

Under the UARP-only Alternative, the lowa Hill development would not be
constructed or operated. Monitoring and adaptive management requirements would
remain unchanged from those described in the Proposed Action. As a result, effects of
the UARP-only Alternative on foothill yellow-legged frogs, western pond turtles, and
mountain yellow-legged frogs would be the same as those described under the Proposed
Action.
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Large Woody Debris

Large woody debris is a critical component of functional and productive aquatic
ecosystems and creates habitat for amphibians and macroinvertebrates. The Project
reservoirs trap large woody debris and prevent downstream transport. Currently the
large woody debris that accumulates in Project reservoirs is stockpiled and burned.

In Proposed Articles 1-9 and 2-7, Large Woody Debris, SMUD and PG&E,
respectively, propose to allow mobile instream large woody debris equal to or greater
than both 20-centimeters wide by 12-meters long (~8 inches by 39.5 feet) to continue
downstream of the dams, provided conditions are safe and there is reasonable access
and working conditions to do so. Smaller sizes may also be moved but SMUD would
not be required to do so.

In Proposed Article 1-24, Recreation Streamflows, SMUD proposes, in
cooperation with the Forest Service, CDFG, and the Consultation Group, to identify all
the large woody debris that is considered hazardous to boaters. The large woody debris
would be relocated within the channel, with the Forest Service approval.

Our Analysis

The measures to pass large woody debris downstream of the dams would benefit
foothill yellow-legged frogs and other amphibians and reptiles by providing substrate
for macroinvertebrates, trapping organic material and sediment, creating pools, and
slowing water velocity during peakflows.

UARP-Only Alternative

Under the UARP-only Alternative, the lowa Hill development would not be
constructed or operated. Large woody debris management would remain unchanged
from those described in the Proposed Action. As a result, effects of the UARP-only
Alternative on foothill yellow-legged frogs and other amphibians would be the same as
those described under the Proposed Action.

Secondary Effects of Wildlife and Plant Protection Measures

Project-related construction, operations, and maintenance activities that occur in
riparian and aquatic habitats or migratory corridors may directly or indirectly affect foothill
yellow-legged frogs and mountain yellow-legged frogs. The following measures to protect
wildlife in Proposed Article 1-12, Wildlife and Plant Protection Measures, are applicable
to foothill yellow-legged frogs and other Forest Service Region 5 sensitive amphibians in
Project-affected areas.

SMUD would complete a biological evaluation, including any necessary surveys,
prior to new construction or maintenance authorized by the license on National Forest
System lands that may affect Forest Service sensitive plant or wildlife species or its habitat.
SMUD would include the Forest Service recommendations and ansy mitigation measures
for the protection of sensitive species and/or their habitats in the biological evaluation.
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If occurrences of Forest Service sensitive plant or wildlife species are detected
prior to or during on-going construction, operation, or maintenance of the Project or
during Project operations, the licensee(s) would immediately notify the Forest Service
and FWS. If the Forest Service determines that the Project-related activities are
adversely affecting the sensitive species, SMUD would, in consultation with the Forest
Service and FWS, develop and implement appropriate protection measures.

Our Analysis

The wildlife protective measures in Proposed Article 1-12 and 2-9, Wildlife and
Plant Protection Measures, would protect foothill yellow-legged frogs and other Forest
Service sensitive amphibians from Project construction, operation, and maintenance
activities that occur on National Forest System lands and have the potential to affect
individuals, populations, and/or their habitats. Biological evaluations, surveys, and
mitigations to protect these species would be developed in consultation with the FWS.

Under the UARP-only Alternative, the lowa Hill development would not be
constructed or operated. The wildlife protection measures would remain unchanged
from those described in the Proposed Action. As a result, effects of the UARP-only
Alternative on foothill yellow-legged frogs and other amphibians would be the same as
those described under the Proposed Action.

Secondary Effects of Recreati