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FEDERAL ENERGY REGULATORY COMMISSION
Washington, DC

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

Attached is the Federal Energy Regulatory Commission’s (FERC’s or
Commission’s) final environmental impact statement (EIS) for Pacific Gas and Electric
Company’s application for a new license for its Pit 3, 4, 5 Hydroelectric Project (FERC
No. 233-081) located in the Pit River Basin in Shasta County, California. This final EIS
has been prepared pursuant to requirements of the National Environmental Policy Act
(NEPA) and the Commission’s regulations implementing NEPA (18 CFR Part 380). The
draft EIS was sent to the U.S. Environmental Protection Agency and made available to
the public on March 19, 2003.

The final EIS documents the views of governmental agencies, non-governmental
organizations, affected Indian tribes, the public, the license applicant, and Commission
staff. It contains staff recommendations on licensing for the Pit 3, 4, 5 Hydroelectric
Project.

Before the Commission makes a licensing decision, it will take into account all
concerns relevant to the public interest. The final EIS will be part of the record from
which the Commission will make its decision. 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 may also be viewed on the Internet at
http://www.ferc.gov under the eLibrary link. For further information, please contact John
Mudre at (202) 502-8902.

Attachment: Final Environmental Impact Statement
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d. Abstract: Pacific Gas and Electric Company (PG&E) filed an application for a
new license for the existing Pit 3, 4, 5 Hydroelectric Project, which is
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private lands and 746 acres of federally owned lands administered by
the Forest Supervisor of the Shasta-Trinity National Forest and the
Forest Supervisor of the Lassen National Forest.

The final environmental impact statement (EIS) presents the staff's
evaluation of the developmental and non-developmental consequences
of PG&E’s proposal, alternatives to the proposed action, and the No-
action Alternative. Key issues associated with relicensing this project
are cstablishing an appropriate flow regime in the bypassed reaches to
maintain sustainable ecosystem functions and to protect and enhance
fish and wildlife resources, including special status species (i.e., bald
eagle and foothill yellow-legged frog), while balancing measures to
enhance recreational use and minimize effects on sensitive cultural
resources and energy production.

The staff’s recommendation is to relicense the project as proposed, with
additional measures to protect and enhance environmental resources,
including various measures to protect and monitor water quality;
measures to control flows to the bypassed reaches and manage Lake
Britton water levels to enhance habitat for aquatic biota; monitoring
aquatic, riparian, and terrestrial plants, fish, and wildlife; protective
measures for fish and wildlife; various recreational enhancements: and
development of several land use plans.
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£ Transmittal:  This final EIS prepared by the Commission’s staff on the hydroelectric
license application filed by PG&E for the existing Pit 3, 4, 5 Project
(FERC No. 233-081) is being made available to the public on or about
June 9, 2004, as required by the National Environmental Policy Act of
1969' and the Commission’s Regulations Implementing the National
Environmental Policy Act (18 CFR Part 380).

! National Environmental Policy Act of 1969, as 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 Encrgy (DOE) Organization Act,? is
authorized to issue licenses for up to S0 years for the construction and operation of non-
federal hydroelectric developments subject to its jurisdiction, on the necessary conditions:

That the project adopted . . . shall be such as in the judgment of the Commission will
be best adapted to a comprehensive plan for improving or developing a waterway or
waterways for the use or benefit of interstate or foreign commerce, for the
improvement and utilization of waterpower 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) . . .2

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.’

! 16 U.S.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 (1992).

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

‘ 16 U.S.C. §803(g).

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

The Pit 3, 4, 5 Hydroclectric Project (Pit 3,4, 5 Project) is an existing 325-
megawatt (MW) hydroelectric facility located on the Pit River, in Shasta County,
California. The project occupies 746 acres of lands of the United States administered by
the Forest Supervisors of the Shasta-Trinity and Lassen National Forests. The Pit 3,4, 5
Project consists of three hydraulically connected developments, with a total of four dams,
four reservoirs, three powerhouses, associated tunnels, surge chambers, and penstocks.
The project has a combined average annual generation of 1,913.7 gigawatt-hours. Pacific
Gas and Electric Company (PG&E) proposes no increased capacity.

In this final environmental impact statement, we, the Federal Energy Regulatory
Commission (Commission or FERC) staff, analyze the effects of continued project
operations with added environmental measures. PG&E filed with the Commission by letter
dated October 29, 2003, a collaborative agreement reached by the Pit River Collaborative
Team (PRCT) on proposed protection, mitigation, and enhancement (PM&E) measures
pertaining to reservoir operations, minimum streamflows, freshet flow releases, out-of-
season spill flows, recreation strcamflow releases, ramping rates, and streamflow
information. We refer to this as the PRCT agreement. We also consider project
decommissioning and a No-action Alternative.

PG&E proposes to continue operating the Pit 3, 4, 5 Project with the following
PM&E measures: (1) operate the project in accordance with the provisions of the PRCT
agreement, including reservoir operation, minimum flows, freshet flows, out-of-season
spill control, recreation releases, ramping rates, and streamflow information; (2) develop a
water temperature and dissolved oxygen monitoring plan; (3) develop a dredging plan, if
needed:; (4) develop a remediation plan for the Miners Creck spoil pile; (5) develop a spoil
pile management and maintenance plan; (6) maintain and/or replace the Hat Creek fish
barrier; (7) fund Hat Creek Wild Trout Management Plan initiatives (we do not include this
measure in Staff’s Alternative); (8) develop fish, invertcbrate, riparian vegetation,
peregrine, and bank swallow monitoring plans; (9) develop a noxious weed control plan,
(10) revise the Interagency Bald Eagle Management Plan (IBEMP) and periodically update;
(11) update the 1993 Biological Compliance Monitoring Plan; (12) develop a vegetation
management plan; (13) exclude bats from the Pit 5 dam stairway, the Pit 5 gaging station,
and the Pit 4 tunncl adit; (14) develop a valley elderberry longhom beetle protection plan;
(15) map habitat for northern spotted owl; (16) develop a recrcation management plan; (17)
develop a recreation monitoring plan; (18) develop an interpretive and education plan; (19)
improve the car-top boat launch facility near the gasline crossing of Lake Britton; (20)
close the parking area on the north side of Hat Creek; (21) evaluate management options
for the North Ferry Crossing area; (22) install warning signs at the Clark Creek Road
crossing of the Pit 3 dam; (23) improve Dusty Campground; {24) improve North Shore
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Campground; (25) improve Jamo Point boat launch area; (26) move the “no boating” buoy
line closer to the Pit 3 dam; (27) develop options for capacity issues at Lake Bntton; (28)
develop a day-use access area at the Pit 3 tailrace; (29) improve parking at Talus Siren and
trails at Powder Spur, Delucci Ridge, Rock Creek, Malinda Gulch, and Qak Flat; (30)
develop a scenic canyon overlook near the Pit 4 dam; (31) improve dispersed camping at
Ruling Creek; (32) provide whitewater boater put in and take out sites; (33) evaluate
developing a campground in the Pit River Canyon; (34) develop a road management and
maintenance plan;, (35) develop a fire management and response plan; (36) develop a visual
resource management plan; and (37) prepare an historic properties management plan.

Our analysis shows that the best alternative for the Pit 3, 4, 5 Project is to issue a
new license consistent with PG&E’s proposed environmental measures (unless noted
otherwise) with the following additional measures (Staff’s Alternative): (1) include details
that we specify in the following PG&E-proposed plans: (a) water temperature and DO
monitoring; (b) spoil pile management; (c) dredging; (d) stream flow and water surface
monitoring; (e) fish and invertebrate monitoring; (f) vegetation management; (g) riparian
vegetation monitoring; (h) bank swallow monitoring; (i) peregrine falcon monitoring; (j)
valley elderberry longhom beetle protection; (k) northern spotted ow! protection; (1)
IBEMP; (m) recreation management; (n) information and education; (o) road management
and maintenance; (p) fire management and response; and (q) visual resource management;
(2) develop an erosion and sedimentation control plan for those sites not addressed by
other plans; (3) develop a gravel augmentation plan; (4) develop a woody debris transport
plan; (4) develop plans to monitor neotropical migrant songbirds and terrestrial molluscs;
(5) conduct surveys for northemn goshawks, if influenced by project-related activities; (6)
develop a foothill yellow-legged frog monitoring plan; (7) develop a western pond turtie
monitoring plan; (8) consult with the U.S. Department of Agricultural, Forest Service (FS)
prior to undertaking any actions that would affect FS sensitive species to determine if a
Biological Evaluation is needed; (9) develop a biological momtoring and adaptive
management plan; (10) include in PG&E’s proposed recreation streamflow release plan a
specific decision point regarding whether or not scheduled releases should be
implemented; (11) develop a plan for providing a full time project patrol; (12) develop a
signage plan; (13) develop a land and habitat management plan; and (14) modify the project
boundary to include the project-related features that we specify. Licensed with these
measures, the Pit 3, 4, 5 Project would be best adapted to a comprehensive plan for
developing the Pit River Basin.

We estimate that the net annual benefit of the project as currently operated (the No-
Action Alternative) is $85,773,260. The net annual benefit of the project as proposed by
PG&E is estimated to be $77,639,120. The net annual benefit of the proposed project with
our additional recommended measures would be about $77,412,570. If the Pit 3,45
Project is decommissioned, we estimate that the net benefit would be about ncgative
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$95,589,130, which includes the estimated capital cost of removing the project dams and
sealing the intake structures, and the lost revenue from generation, which would need to be
purchased from an alternative source.
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FINAL ENVIRONMENTAL IMPACT STATEMENT

Federal Energy Regulatory Commission
Office of Energy Projects
Division of Environmental and Engineering Review
Washington, DC

Pit 3, 4, 5 Hydroelectric Project
FERC No. 233-081 California

On October 19, 2001, Pacific Gas and Electric Company (PG&E) filed an
application with the Federal Energy Regulatory Commission (FERC or Commission) for a
new license for the existing Pit 3, 4, 5 Hydroelectric Project (Pit 3, 4, 5 Project). The
installed capacity of the project is 317.25 megawatts (MW), and PG&E estimates the
dependable capacity to be 325 MW.! The project has a combined average annual generation
of 1,913.7 gigawatt-hours (GWh). The Pit 3, 4, 5 Project is located on the Pit River in
Shasta County, Califomnia, near the unincorporated residential communities of Bumey,
Cassel, Fall River Mills, Hat Creek, McArthur, Big Bend, and Montgomery Creek (figurc
1). The project occupies 746 acres of lands of the United States administered by the
Forest Supervisors of the Shasta-Trinity and Lassen National Forests.

1.0 PURPOSE OF ACTION AND NEED FOR POWER
1.1  Purpose of Action

The Commission must decide whether to issue a new license to PG&E for the Pit 3,
4, 5 Project and what conditions, if any, should be placed on that license. Issuing a license
would allow PG&E to continue generating electricity for the term of that license, making
electric power from a renewable source available to its customers.

! The project’s total authorized installed capacity of 317.25 MW is based on the
turbine capacity ratings of the units, which is the limiting equipment for all units
except Units 3 and 4 in the Pit 5 powerhouse. The total generator capacity rating of
the units is 330.33 MW. PG&E provides a combined normal operating capacity for
the Pit 3, 4, 5 Project of about 325 MW, which reflects the fact that the Pit 3 units
are typically operated slightly below their turbine rating, while the Pit 4 and 5 units
are typically operated above their turbine rating. PG&E bases its dependable
capacity on the project’s load carrying ability during the critical hydrologic period
coincident with its peak system load. Currently, the critical hydrologic period was
in 1977, and the typical peak system is in July and August.

1
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In this final environmental impact statement (EIS), we assess the effects associated
with operation of the project and alternatives to the proposed project; make
recommendations to the Commission on whether to issue a new license; and, if so,
recommend terms and conditions to become a part of any license issued. In deciding
whether to issue a license for a hydroelectric project, the Commission must determine that
the project will be best adapted to a comprehensive plan for improving or developing the
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
habutat); the protection of recreational opportunities; and the preservation of other aspects
of environmental quality.

In this final EIS, we assess the environmental and economic effects of licensing the
project (1) as proposed by PG&E, and (2) with our recommended measures (Staff’s
Alternative). We also consider the effects of project decommissioning and the No-action
Alternative. Important issues that we address include providing appropriate minimum flows
in the bypassed reaches, whether enhancement of the supply of gravel and other native
materials in the bypassed reaches is needed, management of Lake Britton water surface
elevations and its effect on nearshore and riparian habitat, controlling noxious weeds,
protecting threatened and endangered species, providing recreational enhancements, and
protecting cuitural resources.

1.2 Need for Power

The Pit 3, 4, 5 Project has been providing hydroelectric generation for more than 77
years. It can continue to provide a portion of PG&E’s power requirements, and contribute
to PG&E’s resource diversity, as well as to the state of California’s capacity needs.

The North American Electric Reliability Council (NERC) annuaily forecasts
electrical supply and demand nationally and regionally for a 10-year period. The Pit3, 4, 5
Project is in the California-Mexico Power Area (CAMX) of the Western Systems
Coordinating Council (WSCC). According to the NERC’s most recent forecast, peak
demands and annual energy requirements for the CA/MX are projected to grow at annual
compound rates of 2.6 percent and 2.8 percent, respectively, from 2000 through 2010.
Projected resource capacity margins (generating capacity in excess of demand) range
between 10.2 percent and 34.5 percent of firm peak demand during the 10-year forecast
period (NERC, 2001).

Table 1 summarizes electric supply and demand (actual and forecasted) for the
CA/MX in particular and for the WSCC as a whole. Table 2 summarizes the mix of
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generation resources (actual and forecasted) for the CA/MX and for the WSCC. Table 2
shows that approximately 37,000 MW of additional capacity is expected to be brought on
line over the next 10 years in the CA/MX region.

With the start of the California competitive generation market in 1998, the
California Power Exchange (CalPX) and the Califomia Independent System Operator
(CAISO) were responsible for conducting a competitive bidding process for procuring
electricity resources and operating the transmission system throughout the state to provide
reliable electricity service at minimum cost. Soon after the CalPX ceased to function in
2001, the California Department of Water Resources (CDWR) began to purchase power
for the state’s electricity customers. PG&E schedules its power with the CAISO, and the
CAISO and the CDWR purchase energy and ancillary services on the spot market and
through long-term contracts. The project is operated in conjunction with PG&E’s other
generating resources to help meet electricity demands and ancillary service needs of
PG&E’s customers and the state.

Table 1. Actual and forecasted electric supply and demand, CA/MX and WSCC. (Source:
Staff, based on WSCC, 2001)

Annual
2000 2010 change
actual forecast (%)
California-Mexico Power Area
Existing/planned generation (MW) 51,103 88,199 5.6
Summer peak demand (MW) 51,213 66,1806 2.6
Winter peak demand (MW) 37,993 48,056 2.4
Annual energy load (GWh) 275,588 362,568 2.8
Western Systems Coordinating Council
Existing/planned generation (MW) 159,154 225,993 3.6
Summer peak demand (MW) 130,892 163,176 2.2
Winter peak demand (MW) 116,104 145,721 23
Annual energy load (GWh) 786,087 996,989 24
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Table 2. Actual and forecasted electric generation resources, CA/MX and WSCC.
(Source: Staff, based on WSCC, 2001)

2000 actual 2010 forecast
MW percent MW percent

California-Mexico Power Area

Conventional hydro 9,896 19.4 9,896 11.2
Pumped storage hydro 3,477 6.8 3,477 39
Coal steam 3,220 6.3 3,220 3.7
Oil steam 286 0.6 136 0.2
Gas steam 18,653 36.5 17,234 19.5
Nuclear 4,359 8.5 4,359 49
Combustion turbine 5,211 10.2 6,870 7.8
Combined cycle 3,711 7.3 38,895 44 1
Geothermal 1,971 39 1,971 2.2
Intermal combustion 48 0.1 48 0.1
Other 271 0.5 2,093 24
Total 51,103 100.0 88,199 100.0
Western Systems Coordinating Council
Conventional hydro 61918 38.9 62,321 27.6
Pumped storage hydro 4,050 25 4,050 1.8
Coal steam 36,579 23.0 37,371 16.5
Oil steam 446 0.3 296 0.1
Gas steam 23,392 14.7 22,219 98
Nuclear 9,262 5.8 9,317 4.1
Combustion turbine 10,569 6.6 17,035 7.5
Combined cycle 8,430 53 66,390 29.4
Geothermal 2,469 1.6 2,514 1.1
Internal combustion 300 0.2 300 0.1
Other 1,729 1.1 4,180 1.8
Total 159,144 100.0 225,993 100.0
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We conclude that power from the Pit 3, 4, 5 Project would help meet a need for
power and ancillary services in the CA/MX in both the short and long term. The project
provides low-cost power that displaces non-renewable, fossil-fired generation and
contributes to a diversified generation mix. Displacing the operation of fossil-fueled
facilities avoids some power plant emissions and creates an environmental benefit. If the
electric output of the project was replaced with fossil-fueled generation, greenhouse gas
emissions could potentially increase by 292,000 metric tons of carbon per year.

1.3  Interventions
On April 9, 2002, the Commission issued a notice accepting PG&E’s application to

relicense the Pit 3, 4, 5 Project. This notice set June 8, 2002, as the deadline for filing
protests and motions to intervene. The following entities filed motions to intervene:

Intervenors Date of Letter
California State Water Resource Control Board December 12, 2001
Pit River Tribe March 18, 2002
Northern California Council of the Federation of Fly Fishers May 28, 2002
U.S. Department of Agriculture, Forest Service June 4, 2002
California Trout and Trout Unlimited June 6, 2002
California Department of Fish and Game June 6, 2002
U.S. Department of the Interior June 6, 2002
South Fork Irrigation District and the County of Medoc June 7, 2002
American Whitewater Affiliation and Shasta Paddlers June 7, 2002
Anglers Committee Against Artificial Whitewater Flows September 10, 2002
Chico Paddleheads October 10, 2002
Northeastern California Water Association November 27, 2002
Association for Safe Access to the Pit River March 12, 2004

1.4  Scoping

Before preparing the draft EIS, we conducted scoping to identify issues and
alternatives. Scoping Document 1 was distributed to interested agencies and other partics
on April 23, 2002. We held one scoping meeting on May 22, 2002, in Burney, California,
and two scoping meetings on May 23, 2002, in Redding and Big Bend, California, to
receive oral comments on the project. A court reporter recorded all comments and
statements made at the scoping meetings, and these comments are part of the
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Commission’s public record for the project. In addition to comments provided at the
scoping meetings, the following entities provided written comments:

Commenting Entitics Date of Letter
Pit River Tribe June 19, 2002
U.S. Department of Agriculture, Forest Service June 20, 2002
California Department of Fish and Game June 21, 2002
U.S. Department of the Interior, Fish and Wildlife Service June 21, 2002
U.S. Department of the Interior, Bureau of Indian A ffairs June 21, 2002
South Fork Irrigation District and Modoc County June 24, 2002
California State Water Resources Control Board June 24, 2002
U.S. Department of the Interior, National Park Service June 26, 2002

We issued the revised Scoping Document 2 on July 31, 2002, to address these
comments.

1.5  Agency Consultation

The Commission’s regulations require applicants to consult with appropriate state
and federal environmental resource agencies, Indian tribes, and the public before filing a
license application. This consultation is the first step in complying with the Fish and
Wildlife Coordination Act, the Endangered Species Act (ESA), the National Historic
Preservation Act (NHPA), and other federal statutes. Pre-filing consuitation must be
completed and documented in accordance with the Commission’s regulations. The
Commission issued a public notice on August 12, 2002, that the application for the Pit 3, 4,
5 Project was Ready for Environmental Analysis (REA) and comments should be filed by
October 11, 2002. The following entities commented:

Commenting Entities Date of Letter

California State Water Resources Control Board September 24, 2002
California Department of Fish and Game October 3, 2002
Anglers Committee Against Artificial Whitewater Flows October 7, 2002
Northern California Council of the Federation of Fly Fishers October 8, 2002
U.S. Department of the Interior October 9, 2002
California Department of Parks and Recreation October 9, 2002
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American Whitewater Affiliation, Shasta Paddlers, and Chico

Paddlcheads QOctober 9, 2002

U.S. Forest Service October 9, 2002
National Marine Fisheries Service Qctober 10, 2002

Pit River Tnbe October 10, 2002
Pacific Gas and Electric Company October 11, 2002
Trout Unlimited and California Trout October 11, 2002
California Wild Trout Preservation Society October 23, 2002
Denny Land & Cattle Company, LLC December 19, 2002

PG&E filed reply comments to the recommended terms, conditions, and
prescriptions by letter dated November 25, 2002.

1.6 Comments on the Draft EIS

The Commission sent the draft EIS to the U.S. Environmental Protection Agency
and made the draft EIS available to the public on or about March 19, 2003. The
Commission requested that any comments on the draft EIS be filed by May 21, 2003, and
later extended this deadline to June 20, 2003. Letters commenting on the draft EIS were
filed with the Commission and we modified the text of the EIS in responsc to these
comments, as appropriate. Appendix A lists the commentors, summarizes the comments,
and presents our responses to those comments.

2.0 PROPOSED ACTIONS AND ALTERNATIVES
2.1  Applicant’s Proposal
2.1.1 Project Description

The existing Pit 3, 4, 5 Project consists of three hydraulically connected
developments, with a total of four dams, four reservoirs, three powerhouses, associated
tunnels, surge chambers, and penstocks. The powerhouses contain nine generating units
with a combined normal operating capacity of about 325 MW. The storage capability of the
project reservoirs is too small to provide any effective flood control. There are no direct
irrigation diversions within the project area. However, after passing through the project
powerhouses, the Pit River waters flow into Shasta Lake for subsequent release for

additional beneficial uses, including downstream irrigation.
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The Pit 3 development consists of: (1) the 1,293-acre Pit 3 reservoir, known as
Lake Britton, with a gross storage capacity of 41,877 acre-feet at clevation 2,737.5 feet
National Geodetic Vertical Datum (NGVD) and a useable capacity of 14,443 acre-feet; (2)
the Pit 3 dam, a concrete gravity structure with a crest length of 494 feet and a maximum
height of 130 fect, which includes a 254-foot-wide ogee spillway with three bays that
contain 6-foot-high inflatable rubber gates and three low-level outlets each with a 7-foot by
7-foot gate; (3) a reinforced concrete intake structure located upstream of the dam with
steel trashracks and two 8-foot-wide by 18-foot-high slide gates; (4) a 19-foot-diameter
concrete tunnel m two sections, with a total length of 21,203 feet; (5) a surge chamber that
ranges from 64 to 94 feet in diameter and has a 10-foot-diameter riveted stecl overflow
pipe that extends to the river; (6) three penstocks, 9 to 11 feet in diameter and 600 feet in
length; (7) an 84-foot by 194-foot reinforced concrete, multi-level powerhouse; (8) three
generating units, driven by three vertical Francis turbines, each with a normal operating
capacity of 23.3 MW for a total normal operating capacity of 69.9 MW, and (9)
appurtenant facilities. One of the low level outlets has been modified in order to provide a
minimum flow release.

The Pit 4 development consists of: (1) the 105-acre Pit 4 reservoir, with a gross
storage capacity of 1,970 acre-feet at elevation 2,422.5 feet NGVD and a useable storage
of 1,382 acre-feet; (2) the Pit 4 dam, consisting of a gravity-type overflow section,
including a spillway with two drum gates, three 7-foot-wide by 7-foot-high low-level sluice
gates, a 42-inch-diameter minimum flow outlet that is 213 feet long with a maximum
height of 115 fect, and a slab-and-buttress-type section that is 202 feet long with a
maximum height of 65 feet, and a wing wall that is approximately 115 feet long and 3 to 5
feet high; (3) a reinforced concrete intake structure located upstream of the dam with steel
trashracks and one 15-foot-wide by 19-foot-high roller gate; (4) a 19-foot-diameter
pressure tunnel with a total length of 21,408 feet; (5) two 12-foot-diameter, riveted pipe
penstocks that arc 780 feet long and taper to 9 feet in diameter; (6) a 63-foot-diameter
reinforced concrete surge chamber with a 16-foot-diameter central riser; (7) a four-level,
84.5-foot by 155-foot steel-framed, reinforced concrete powerhouse; (8) two generating
units, driven by two vertical Francis turbines, each with a combined normal operating
capacity of 47.5 MW for a total operating capacity of 95 MW; and (9) appurtenant
facilities.

The Pit 5 development consists of: (1) the 32-acre Pit 5 reservoir, with a gross
storage capacity of 314 acre-feet at elevation 2,040.5 feet NGVD and 2 useable storage
capacity of 202 acre-feet; (2) the Pit 5 dam, with a concrete gravity overflow structure 340
feet long and 67 feet high, including four spill bays with 50-foot-wide by 26.3-foot-high
steel wheel gates and a 30-inch-diameter outlet for minimum flow releases; (3) a
retnforced concrete intake structure located upstream of the dam with steel trashracks and
a 15-foot-wide by 19-foot-high gate; (4) the 19-foot-diameter and 5,109-foot-long tunnel

9
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No. 1; (5) the 48-acre Pit 5 Tunnel Reservoir (also known as the open conduit), with a
gross storage capacity of 1,044 acre-feet at elevation 2.040.5 feet NGVD and a useable
storage capacity of 645 acre-feet, (6) the Pit 5 Tunnel Reservoir dam, a compacted earth
fill embankment structure that is approximately 3,100 feet long and 66 feet high, and
includes a reinforced concrete, siphon spillway with six 8-foot-wide by 3.5-foot-high
barrels and a separate 30-inch-diameter outlet pipe to drain the reservoir; (7) the 19-foot-
diameter Pit 5 tunnel No. 2 consisting of circular and horseshoe-shaped sections with a
total length of 23,149 feet; (8) a reinforced concrete surge chamber that varies from 40 to
88 feet in diameter and has a 16-foot-diameter central riser; (9) four penstocks that range
from 7.5 to 9 feet in diameter and are 1,380 feet long; (10) a 90-foot by 266.5-foot steel-
framed, reinforced concrete, multi-level powerhouse; (11) four generating units, driven by
four vertical Francis turbines, each with a normal operating capacity of 40 MW for a total
capacity of 160 MW, and (12) appurtenant facilities. The outlet of tunnel No. ! and the
inlet for tunnel No. 2 are located in the bed of the Tunne! Reservoir.

2.1.2 Project Operation

The Pit 3 and 4 units are monitored and controlled from the Pit 3 powerhouse
control room, which is staffed 24 hours per day. The Pit 5 units are monitored and
controlled from the Pit 5 powerhouse control room, also staffed 24 hours per day. The
maximum hydraulic capacity is 3,315 cubic feet per second (cfs) for the Pit 3
development; 3,700 cfs for the Pit 4 development; and 3,580 cfs for the Pit 5 development.
The minimum hydraulic capacity and corresponding output per PG&E’s December 3, 2002,
additional information request (AIR) response for each facility is as follows:

. Pit 3 - 0 MW at 290 cfs,
. Pit 4 - 0 MW at 502 cfs, and
. Pit5 - S MW at 110 cfs.

Although we accept the minimum capacity values provided for the Pit 5 station as
reasonable, we believe that PG&E would not release the stated flows through the Pit 3 and
Pit 4 powerhouses without getting any generation in return, unless there is substantial
leakage through the units. Therefore, for our energy estimates, we calculated an
approximate minimum generation output for the Pit 3 and Pit 4 powerhouses of 5.6 MW
and 11.7 MW, respectively.

The units are typically operated as peaking facilities. When operating in a peaking
mode, the project output vares on an hourly basis from minimum or no load during the off-
peak periods, up to the project’s maximum outputs during peak demand periods. During
mid-peak demand periods, the units are operated near their most efficient loads, depending
on inflows. During periods of high flow, when inflow to each development equals or

10
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exceeds the hydraulic capacity of the turbines, the units opcrate at maximum capacity to
minimize spill at the dams. For the penod 1975 through 1999, the Pit 3,4and 5
developments produced an average of 434.9, 563.3, and 950.4 GWh, respectively, for a
total annual average output of 1,948.7 GWh.

Water from Lake Britton either passes into the Pit 3 powerhouse intake or the Pit 3
bypassed reach (see figure 1). A minimum flow release of 150 cfs is provided to the
bypassed reach though a fixed orifice in one of the low-level sluice gate openings in the Pit
3 dam. When the hydraulic capacity of the Pit 3 powerhouse is reached (3,315 cfs when all
three turbines are at full operation), water spills over the crest of the dam into the Pijt 3
bypassed reach. The inflatable rubber gates on the dam crest provide some degree of
control over the water level of Lake Britton and the amount of water that is spilled as
inflow to Lake Britton or flow through the Pit 3 powerhouse changes. Water that passes
through the Pit 3 powerhouse and the Pit 3 bypassed reach converges at the upper end of
the Pit 4 reservoir. Water in the Pit 4 reservoir cither enters the Pit 4 powerhouse intake
or the Pit 4 bypassed reach. Minimum flow is provided to the Pit 4 bypassed reach via an
automatic valve set to release 15 cfs. When the hydraulic capacity of the Pit 4 powerhouse
is reached (3,700 cfs when both turbines are at full operation), water spills over the crest of
the Pit 4 dam into the Pit 4 bypassed reach. Water that passes through the Pit 4
powerhouse and the Pit 4 bypassed reach converges at the upper end of the Pit 5 reservoir.
Water in the Pit 5 reservoir either enters the Pit 5 powerhouse intake or the Pit 5 bypassed
reach. A 30-inch diameter pipe releases a minimum flow of about 100 cfs to the Pit 5
bypassed reach from the Pit 5 dam, which equates to a minimum flow of 120 cfs or greater
as measured at the gaging station at Big Bend (which is near the mid-point of the bypassed
reach). Water that passes through the powerhouse intake passes through tunnel No. | into
Tunnel Reservoir, and out of Tunnel Reservoir into tunne] No. 2 before reaching the Pit 5
powerhouse. When the maximum hydraulic capacity of the Pit 5 development is reached
(3,580 cfs when all four turbines are at full operation), water spills over the crest of the Pit
5 dam into the Pit 5 bypassed reach. Water from the Pit S bypassed reach enters the Pit 6
reservoir (which is not a part of this project) as does flow from the Pit 5 powerhouse and
the James B. Black powerhouse (not part of this project).

There are no specific operating criteria for the project. In general, the operational
goal of the Pit 3 development is to prevent spills at the end of the spring runoff from
stopping and restarting. This goal is achieved by regulating Lake Britton water elevations at
the end of the spill period using the three inflatable rubber crest gates on the spillway. As
spill declines to a manageable rate via the crest gates, water is also drafted through the Pit 3
powerhouse such that, between spill and draft, the water surface elevation in Lake Britton is
lowered. At the lower elevation, the spill is stopped and the amount of inflow in excess of
what can be taken by the powerhouse may raise Lake Britton elevation, but not to a point
where a new spill is required unless inflow should change due to warm weather during the

11
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spring snowmelt or a storm. There are no set guidelines as to what flow would trigger a
decision to attempt to end spill. The flow is generally less than 500 cfs in the river before
spill control is attempted. Generally, the decision to attempt to control spill is based on
operator experience, calculated inflow amounts at the powerhouse, and weather forecasts.
Storm spills tend to increase and decrease more rapidly than spring runoff spills.

During non-spill periods, the project is operated daily for peak loads with a cycling
of Lake Britton on a weekly basis. The lake is typically drawn down 3 to 6 feet by project
generation over the course of the week from a full reservoir level of 2,737.5 feet NGVD,
and the lake is refilled during the weekends by reducing project generation. Operation of
Lake Britton below elevation 2,724.5 feet NGVD (the minimum allowable level under
current license) seldom occurs unless necessary due to public and facility safety or
extreme load demands. Lake Britton is kept above this level to minimize the effect on
recreational use of the reservoir, to maintain head on the Pit 3 powerhouse, and to enable
refill of the reservoir during the off-peak period on the weekend.

The water surface elevations of the Pit 4 and Pit 5 reservoirs fluctuate because they
are the forebays for the Pit 4 and Pit 5 powerhouses, respectively. The normal maximum
elevation of Pit 4 reservoir is 2,422.5 feet NGVD. The Pit 4 reservoir is not normally
drawn down below elevation 2,404.5 feet NGVD. The normal maximum elevation of the
Pit 5 reservoir and the Pit 5 Tunnel Reservoir is 2,040.5 feet NGVD. The Pit 5 rescrvoirs
are not normally drawn down below elevation 2,030.5 feet NGVD. There is generally no
set pattern to water level fluctuations in the Pit 4, Pit 5, and Tunnel reservoirs, which have
limited storage capacity, but fluctuations occur as inflow to the reservoirs, which is
govemned by flows through the Pit 3 powerhouse and Pit 3 bypassed reach, is balanced with

generation capacity and needs at the Pit 4 and 5 powerhouses.
2.1.3 Proposed Environmental Measures

PG&E did not propose extensive environmental measures in its license application
because at the time it was filed (October 19, 2001), it was engaged in negotiations with
other stakeholders to reach mutually acceptable protection, mitigation, and enhancement
measures (PM&Es) for a new license that would be issued for this project. This group of
stakeholders, known as the Pit River Collaborative Team (PRCT), was formed in November
1998 and met on a regular basis. PG&E filed with the Commission by letter dated October
29, 2003, a collaborative agreement on proposed PM&E measures pertaining to reservoir
operations, minimum streamflows, freshet flow releases, out-of-season spill flows,
recreation streamflow releases, ramping rates, and streamflow information (Appendix B).
We refer to this as the PRCT agreement in this final EIS and consider it to represent the
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proposed measures of PG&E and the other signatory parties to the agreement, superceding
previous recommendations made by those respective entities.

In addition to measures proposed in the PRCT agreement, PG&E expanded the
measures that it proposed to implement by concurring with some recommendations that we
made in the draft EIS (by letter to the Commission dated June 19, 2003) and, in the case of
operation and maintenance of the Hat Creck fish barrier, by filing its proposed measure
with the Commission on December 29, 2003. We consider such updated proposed
measures to supercede previously proposed corresponding measures. PG&E currently
proposes the following measures to protect and enhance the environmental resources that
the project could affect (of these PG&E measures, items 1,2,3,4,5, 6, and 29 are
addressed in the PRCT agreement):

1. Operate the Pit 3, Pit 4, and Pit 5 developments in accordance with the protocols
established in the PRCT agreement.

2. Provide minimum flows to each of the three bypassed reaches in accordance with
the provisions of the PRCT agreement (see table 27).

3. Mcasure streamflow as specified in the PRCT agrecment.

4, Provide freshet flow releases in accordance with the provisions of the PRCT
agreement.

5. Operate the project in a manner that minimizes discretionary, out-of-season spill

flows in excess of twice the required minimum flows at the project dams, as
specified in the PRCT agreement.

6. Implement ramping rates in accordance with the provisions of the PRCT agreement.

7. Develop and implement a water temperature monitoring plan, including monitoring
during months when temperatures could be limiting to aquatic biota and taking spot

Signatory parties to the PRCT agreement include the following: PG&E; U.S.
Department of Agriculture - Forest Service; California Department of Parks &
Recreation; Modoc County; Trout Unlimited; American Whitewater; U.S. Fish and
Wildlife Service; National Park Service; California Department of Fish & Game;
South Fork Irrigation District; California Trout; and Iverson Reservoir. Other
parties, such as the State Water Resources Control Board and the Tribe, participated
m PRCT negotiations, but for various reasons did not sign the PRCT agreement.
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dissolved oxygen (DO) measurement and periodic temperature and DO profiles in
Lake Britton near the Pit 3 dam.

8. Develop a dredging plan, should dredging in project waters be needed duning the
term of a new licensc (no dredging is currently envisioned).

9. Develop a remediation plan for the Miners Creek spoil pile with measures for slope
stabilization, water quality protection, and revegetation.

10. Develop and implement a spoil pile management and maintenance plan for other
spoil piles created during project construction.

11. Cooperate with California Department of Fish and Game (CDFQG) in maintaining an
effective fish barrier located on Hat Creek by providing the following: cost of
materials; and archeological investigation, monitoring, and mitigation required for
needed maintenance. (CDFG has agreed to be responsible for planning, permitting,
and construction.)

12. In the event that it is necessary to replace the Hat Creek barmer dam, PG&E would,
at a minimum, provide materials, archaeological review and coordination, and some
equipment (up to $1 million). (CDFG has agreed to provide design, planning,
environmental review, permitting, and personnel to complete the replacement.)

13, Make available a total of $150,000 during years 1 through 10, $100,000 during
years 11 through 20, and $50,000 during years 21 through 30 for implementation of
a Hat Creek Wild Trout Management Plan and be an active member of the Hat Creek
Technical Advisory Committee (TAC) that would develop and implement this
management plan.

14.  Develop and implement a fish and invertebrate monitoring plan that is based on the
methods used in surveys conducted during the relicensing effort and the current
Biological Compliance Monitoring Program (BCMP).

15.  Develop a plan for controlling noxious weeds for all project lands.

16.  Prepare a revised Interagency Bald Eagle Management Plan (IBEMP) and update
every 5 years.

17.  Update the 1993 BCMP, implement the monitoring specified in the updated IBEMP,
and prepare a comprehensive report at 5-year intervals.
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18.  Develop and implement a riparian vegetation monitoring plan for the three bypassed
reaches to document changes over time and in response to any new instream flow
requircments.

19.  Prepare a vegetation management plan for all project lands.

20.  Include in the vegetation management plan and the final Historic Properties
Management Plan (HPMP),’ as appropriate, provisions identified in the ongoing
supplemental ethnographic studies that pertain to identification of ethnobotanical
resources

21.  Conduct annual surveys of known peregnine falcon nesting territories, and note any
project-related activities in the vicinity (within 0.25 miles) of the nest territories
and any behavioral responses observed.

22.  Consult with a bat expert regarding methods to prevent bats from entering the
stairway chamber at the Pit 5 dam and the control room at the Pit 5 gaging station to
minimize human/bat interactions.

23.  Construct a bat-friendly gate at the Pit 4 tunnel adit that would prevent public access
while allowing bats to enter and exit.

24.  Consult with the U.S. Forest Service (FS), U.S. Fish and Wildlife Service (FWS),
and CDFQG.

25.  Develop a plan for the protection of valley elderberry longhorn beetle (VELB).

26.  Map suitable habitat for northemn spotted owl that could be affected by project
operations.

27.  Develop a comprehensive recreation plan, including site drawings and
implementation schedule.

3 Throughout much of this proceeding, we, and numerous other parties, have referred
to this as a Cultural Resource Management Plan (CRMP). To be consistent with
current Commission practice, we now refer to this as an Historic Properties
Management Plan (HPMP) throughout the remainder of this final EIS, regardiess of
what we or other parties may have called it in the past. We consider both naming
conventions to be synonymous.
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Develop a recreation monitoring plan to assess levels of recreation use, need for
additional resource protection measures, and need for facility expansion.

Develop a plan within 6 months of license issuance for providing annual recreation
streamflow releases in the Pit 5 reach suitable for whitewater boating, in accordance

with the provisions of the PRCT agreement.

Develop an interpretive and education (I&E) plan for Lake Britton and the Pit River
Canyon area.

Provide streamflow information to the public beginning no later than 1 year from
license issuance, in accordance with the provisions of the PRCT agrecment.

Improve and maintain the car-top boat launch facility near the gasline crossing of
Lake Britton, and keep it open from the last Saturday in April through December 31.

Close the parking area on the north side of Hat Creek.
Evaluate management options for the North Ferry Crossing area, to control
environmental problems (i.e., sanitation-related and disturbance of sensitive cultural

sites) that are occurring duc to the current level of informal use.

Scek cooperation with Shasta County regarding the installation of pedestnan
warning signs at the Clark Creek Road crossing of the Pit 3 dam.

Implement improvements at the Dusty Campground (as recommended in the draft
EIS).

Implement improvements at the North Shore Campground.
Provide measures to enhance the existing Jamo Point boat launch area.
Move the “no boating” buoy line at Lake Britton closer to the dam.

Explore options to address capacity issues at Lake Britton and assess recreational
boating management options to help control potential recreational use conflicts.

Develop a day-use access area at the Pit 3 tailrace.

16



Unofficial FERC-Generated PDF of 20040623-0084 Issued by FERC OSEC 06/08/2004 in Docket#: P-233-081

42.  Improve and provide adequate parking at Talus Siren and implement trail
improvements to enhance access to the bypassed reaches at Powder Spur, Delucci
Ridge. Rock Creck, Malinda Gulch, and Oak Flat.

43.  Develop spoil pile 4D, near the Pit 4 dam, into a scenic canyon overlook vista.
44.  Provide recreation-related improvements at Ruling Creek.

45.  Provide whitewater boater put in and take out sites at cach of the three bypassed
reaches.

46.  Consider developing a campground within or adjacent to the project boundary,
providing a site can be found that would have no or minimal impact on sensitive
resources, does not conflict with neighboring land owners, is compatible with
desired recreation experiences, and is project related.

47.  Develop a road management and maintenance plan.

48.  Develop a fire management and response plan for project lands within 6 months of
license issuance.

49.  Develop a visual management plan (VMP).

50.  Prepare a final HPMP, including site-specific protection measures and provisions
for monitoring and patrol.

2.2 Modifications to Applicant’s Proposal
2.2.1 Mandatory Conditions
2.2.1.1 Section 18 Fishway Prescriptions

Section 18 of the Federal Power Act (FPA), 16 USC §811, states that the
Commission shall require the construction, maintenance, and operation by a licensee of
such fishways as the Secretaries of Commerce and the U.S. Department of the Interior
(Interior) may prescribe. By letter dated October 9, 2002, Interor reserved its authority to
prescribe the construction, operation, and maintenance of such fishways as deemed
necessary, including measures to determine, ensure, or improve the effectiveness of such
fishways. According to Interior’s letter, this reservation includes, but is not limited to,
authority to prescribe fishways for any fish species to be managed, enhanced, protected, or
restored to the Pit River during the term of the license.
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2.2.1.2 Section 4(e) Conditions

Becausc the project occupies lands of the Shasta National Forest, the FS has
authority to impose conditions under Section 4(e) of the FPA. The FS provided
preliminary license conditions by letter dated October 9, 2002 (letter from J. Gipsman,
Attorney, U.S. Department of Agriculture, Office of General Counsel, Pacific Region, San
Francisco, CA, to the Commission, October 9, 2002). The FS provided 27 final Section
4(e) conditions by letter dated November 14, 2003.

Conditions 1 through 14 are standard conditions that would involve obtaining FS
approval on final project design and changes, yearly consultation with the FS to ensure the
protection and development of natural resources, restrictions and protective measures that
should be in place, and project operation and maintenance procedures that would enable
continued project operations to be consistent with applicable provisions of the Lassen and
Shasta-Trinity National Forests’ Land and Resource Management Plans. Conditions 19, 20,
21, 23 (in part), 24, 26 (in part), and 27 pertain to development of plans for use of FS-
managed lands (including future dredging, spoil pile, habitat, recreation, fire, road,
aesthetic, and cultural resource management). Conditions 17, 18, and 26 (in part) pertain
to establishing and publicizing reservoir water levels and flow regimes in project reaches.
Conditions 15 and 16 pertain to project specific consultation with the FS regarding FS
special status species and the need for emergency erosion and sedimentation control.
Conditions 22, 23 (in part), 25, and 26 (in part) pertan to monitoring water quality, plants,
fish, wildlife, recreational use, and project lands and facilities to enable appropnate
corrective actions to be taken and serve as a basis for adaptive management decisions. We
include the complete FS final 4(e) conditions in Appendix C of this EIS.

2.2.2 Staff’s Alternative

We recommend additional measures beyond those proposed by PG&E. In most
cases, we provide additional details regarding elements not specified by PG&E that we
recommend be included in a new license {mcasures 1,3,4,5,6,9,10,11,12,15, 19, 20,
21,23, 24, 25, 26, 28, and 29). In some cases, we recommend additional measures not
proposed by PG&E (measures 2, 7, 8,13, 14, 16, 17, 18,22, 27, 30, 31, and 32). We also
do not include one PG&E proposed measure, measure 13 (which pertains to funding future
management actions at the Hat Creek Wild Trout Management Area), in staff’s alternative
because we have been unable to establish a nexus to project purposcs. Except as noted
above, staff’s alternative includes PG&E’s proposed measures, with the following
additional measures:
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l. Develop a water temperature and DO monitoring and maintenance plan that includes
the following that are not specified in PG&E’s proposed measure:

* the location of stations at which water temperature would be monitored;

* the time frame during which water temperature would be monitored at each
station;

* the type of instrumentation, frequency of data collection, and calibration
procedures that would be used to monitor temperature;

* temperature conditions that would trigger spot DO measurements at specific
stations;

* potential project operational procedures that could be implemented to maintain
project waters at or below 20 degrees Celsius (C) (68 degrees Fahrenheit [F))
and what circumstances would trigger implementation of those procedures;

* the schedule for installation of temperature monitoring equipment; and

* procedures that would be followed to report the results of monitoring to the
resource agencies and the Commission.

2. Develop and implement an erosion and sedimentation control plan that would cover
those sites not addressed in other plans.

3. Develop a single spoil pile management plan that addresses whether or not
stabilization measures are warranted at the erosion site across the Pit River from
spoil pile 4D and addresses the measures specified by the FS in its final 4(c)
condition No. 20.a.

4. Prior to conducting any dredging operation in project waters, develop a plan that
includes the following: a description of the need for the proposed dredging; the
selected method of dredging, and alternative methods considered; a figure showing
the areal extent of the dredging; the estimated volume to be dredged; a description
of the substrate to be dredged; a figure showing the proposed dredge spoil disposal
site, with a description of measures to prevent erosion and sedimentation; and a
schedule for dredging, dredge disposal, and dredge spoil pile stabilization.

5. Develop a stream flow and water level monitoring plan that includes the following
that are not specified in PG&E’s proposed measure:
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« adescription of the existing flow and any existing water surface elevation
monitoring devices, including location and type of instrumentation;

. installation and/or calibration of a water release system from the Pit 3 dam,
which can accurately provide the flow regime specified in the license order;

- the proposed frequency of data downloads, how the data would be accessed
during the term of the new license, and the proposed technique and frequency of
calibration;

« adetailed description of any structural modifications that would be necessary to
accommodate the flow regime (and its measurement) specified in the new
license;

- proposed interim measures to comply with required flow releases until
structural modifications have been completed,

« identification of the entities responsible for installing, maintaining, and ensurng
the continued accuracy of the flow and water surface elevation monitoring
devices; and

« reporting frequencies to appropriate agencies and the Commission.

6. Develop a gravel augmentation plan to increase trout spawning habitat in the upper
portions of the Pit 3, Pit 4, and Pit 5 bypassed reaches with a total combined annual
cost cap of $45,000.

7. Coordinate the proposed fish and invertebrate monitoring plan with the BCMP,

gravel augmentation, and the collection of baseline data for potential recreation
streamflow releases to the Pit 5 reach, to avoid redundancy.

8. Develop a woody debris transport plan for placement of woody debris from Lake
Britton to the Pit 3 bypassed reach and, if feasible, from the Pit 5 reservoir to the
Pit 5 bypassed reach, using operational modifications.

9. Develop and implement a vegetation and noxious weed management plan for all

project lands that provides for the following that are not specified in PG&E’s
proposed measure:
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* provisions for noxious weed surveys and management on all PG&E project
lands, including transmission line and access road rights-of-way and recreational
facilities;

* identification of management responsibilities, goals, and objectives;

* definitions of realistic control intensities for each noxious weed that meet
management objectives;

* comparisons and evaluations of resource trade-offs of various control methods;
* priontization of treatment sites;

* presentation of an integrated noxious weed treatment scenario, including plans
for long-term monitoring; and details of a plan for action, showing a schedule for
implementation, funding requirements, and a mechanism for annual review and
revision of the plan to incorporate information collected during monitoring
efforts;

* proposed measures for revegetation following noxious weed treatments;

* emphasis on education and other pro-active measures to prevent establishment
and spread of weeds;

* emphasis on the use of non-herbicide techniques, and allow for herbicide use, if
needed, only at specific sites: and

* incorporation of noxious weed monitoring into other programs PG&E would be
implementing, where possible, to maximize the potential for detection and early

treatment.

10.  PG&E’s proposed riparian vegetation monitoring plan should identify measurable
riparian habitat parameters, survey protocols and timing, and provisions for
reporting, prior to submission to the Commission for approval.

1. Implement measures to exclude bats from the stairwell chamber at the Pit § dam and
the control room at the Pit 5 gaging station, and provide for annual inspections of

structures designed and installed to protect bats.

12.  Include in PG&E’s bank swallow monitoring plan measures to coordinate bank
swallow monitoring with the results of other Lake Britton erosion monitoring that
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would occur under our recommended erosion and sedimentation control plan and
the final HPMP.

13.  Develop and implement plans to monitor neotropical migrant songbirds and
terrestrial molluscs that could be affected by changes in riparian habitat as a result
of increased flows in the bypassed reaches and other changes to the project.

14.  Conduct northern goshawk surveys, if it is determined that project-related
construction measures and vegetation management activities would affect potential
nesting habitat.

15.  Modify the timing of PG&E’s proposed peregrinc falcon surveys and the survey
protocol, as appropriate, to match the guidelines of the federal peregrine monitoring
plan (FWS, 2003).

16.  Develop a foothill yellow-legged frog monitoring plan that includes provisions for
conducting a 4-year study (at a minimum) of breeding site characteristics that
includes the following:

« surveys of foothill yellow-legged frog distribution in the Pit 4 reach throughout
the spring and summer to determine presence and life stage development as well

as distribution and presence in the Pit 3 and Pit 5 reach,

« a more thorough search during the spring breeding season to identify population
centers and breeding sites and count numbers of clutches found;

« descriptions of the physical features of all identified frog breeding sites;

« determination of whether changes in flows result in breeding in newly inundated
margins, or use of old sites that are now deeper;

« assessments of whether the new breeding sites connect with the summer lower
flow channel, remain as disconnected off channel water bodies, or dry up

entirely,

. return visits to breeding sites and adjacent low flow areas that may be tadpole
rearing habitat to assess survival of tadpoles to metamorphosis;

« estimates of the number of adults at the onset of breeding at each breeding site;

» monitoring of the time from egg deposition to hatching;
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* monitoring of tadpole numbers and life stage development;
* monitoring of water temperatures annually in March through May;

*+ an assessment of whether the high tadpole mortality observed in 2002 was due to
a water quality factor or predation;

* taking advantage of unplanned spring or summer high flow events, to the extent
possible, to determine any correlation between these spill events and changes in
tadpole or metamorph numbers from years when these events did not occur;

+ taking advantage of the receding spring hydrograph to determine flow vectors at
known breeding sites and their changes with flows; and

* reporting procedures for survey and monitoring results.
17.  Develop a monitoring plan for western pond turtle.

18.  Consult with the FS prior to undertaking any actions that would affect FS sensitive
species or their habitat, to determine whether preparation of a Biological Evaluation
1S necessary.

19.  Include in PG&E’s proposed protection plan for VELB and its habitat, provisions for
ensuring that measures identified in the plan (e.g., flagging and protecting elderberry
shrubs with stems over | inch in diameter) are consistent with the current FWS
guidelines (if the guidelines issued in 1999 are updated).

20.  In addition to PG&E’s proposal to map suitable habitat for northern spotted owl,
identify the process that would be used to determine if field surveys or protection
measures might be required; file a plan with the Commission that identifies the area
to be mapped and subject to potential survey, the process that would be used to
determine when field surveys and assessment of potential protective measures
would be needed, and a schedule for submitting maps of suitable northern spotted
owl habitat within the defined study area to the Commission.

2]1.  Include local communities, commercial operators, recreational groups, and the
Tribe in the consultation process planned for PG&E's proposed IBEMP update;
include a mechanism for regular meetings with plan cooperators to identify any
changes to the plan that may be needed.
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22.

23.

Develop a biological monitoring and adaptive management plan that establishes the
framework for evaluating the effects of environmental measures on fish and

wildlife, as defined by monitoring, including defining the process that would be used
to determine whether or not there is a need to adjust measures that may be specified
in a new license or implement new measures.

Include in PG&E’s proposed recreation management plan the following, in addition
to those proposed by PG&E:

« Identification of recreational use management objectives for the project area,
specifically for the upper and lower Lake Britton area and the Pit River Canyon
reaches, and consider FS Recreation Opportunity Spectrum (ROS) objectives
associated with these areas, as appropriate, in developing these objectives.

« Provision of a summary of the existing project-related facilities, including type,
location, owner, and entity responsible for the management of the facilities.

» Development of recreational-use capacity triggers to help assess the need for
future development of additional facilities, such as a new campground or day-use
facility at Lake Britton, or a new primitive campground in the Pit River Canyon
area.

« The results of PG&E’s proposed assessment of whether a pnmitive campground
can be developed along the Pit 5 bypassed reach.

« Identification of boating management options, such as charging fees to reduce
usage, implementing one-on/one-off policy at boat ramps, or restricting
development of additional boat launches.

« Identification of specific measures to provide new and upgraded existing
project-related recreational facilities and trails within the project area.

« Assessment of the potential effects of the proposed facilities on the project
area’s sensitive resources, and identification of appropriate site-specific
mitigation measures, if needed.

« Coordination of the development of the plan and facility upgrades and
development with the road and facilities management plan, particularly the off-
road vehicle (ORV) management component of that plan, the vegetation
management plan, the IBEMP, and the HPMP for the project.
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* Identification of measures to maintain and manage the existing and new project-
related recreational facilities and trails within the project area, including
identifying the entity responsible for managing the facility, and recreational site
vegetation management measures for the existing and proposed recreational
access areas within the project boundary.

* Inclusion in PG&E’s proposed recreation management plan the following
measures that pertain to Lake Britton beyond those proposed by PG&E (in some
instances, the measures are proposed by PG&E, but we provide additional
details):

(a) maintain recreational access and provide improvements at the Hat Creek fish
barrier area or at an alternate location downstream of the fish barrier, including
exploring measures to provide parking, a car-top boat launch area, and an
accessible trail for fishing access to the river; select the location for the
provision of these facilities considering potential effects on the areas sensitive
resources; continue to provide signage restricting access to sensitive arcas to
help protect sensitive resource areas; and address in the plan whether public
access to this area should be restricted to foot traffic by gating the access road at
Highway 299 for the protection of sensitive resources;

(b) at the North Shore Campground: provisions for the host to provide firewood
(cither for sale or free of charge) to campground users; install flush toilets and
showers; and explore measures to create and maintain beach areas:

(c) provide additional beach day-use capacity around Lake Britton that would
increase the existing capacity by 100 people at one time (PAOT); concentrate on
enhancing existing sites or disturbed areas before any new locations are
considered, day use areas would include the following: regularly maintained
beach sand, if needed; access to the shore designed to minimize erosion;
restrooms on site or nearby; access by road or boat; designated parking, if access
is by road,; trash collection; and regular monitoring by a host or PG&E

employee;

(d) provide 25 percent more public ovemight developed camping units over the
life of the license (an increase of 39 sites); at least half of the capacity would be
added during the first 10 years from license issuance and the balance within 15
years of license issuance; additions to capacity should be within the project
boundary or situated to enhance public access to project lands and waters; new
capacity would emphasize expansion of existing sites and use areas over the
development of new sites and use areas;
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(e) establish a reservoir water surface zoning plan that documents existing speed
zones and displays recommended changes;

(f) provide personnel at the Jamo Point boat launch area and the Pines picnic
area to provide trash removal and maintenance of restrooms during weekends
from Labor day through the end of September; assess whether the proposed
potable water source at this location should be available on a year-round basis;
and

(g) incorporate measures that would ensure that the Pacific Crest Trail (PCT)
portion of the trail over Pit 3 dam would remain publicly accessible over the
term of the license to the extent that they are consistent with the project license
requirements.

+ Include in PG&E’s proposed recreation management plan the foilowing
measures that pertain to the Pit River Canyon beyond those proposed by PG&E
(in some instances, the measures are proposed by PG&E, but we provide
additional details):

(a) if the Shasta County ordinance prohibiting boating on the Pit 4 reservoir is
modified to allow public use by non-gasoline powered boats, address the most
appropriate location for this access;

(b) provide a day-use access area at the Pit 5 or Tunnel reservoirs;

(c) proposed upgrades to the Powder Spur, Delucci Ridge, Rock Creek, Malinda
Gulch, and Qak Flat trails should be designed to provide signage to designate
trails, improve and provide adequate parking at each trailhead, provide trailhead
trash receptacles as appropriate, provide sanitation facilities as appropriate, and
stabilize soil erosion areas;

(d) in the design of the proposed spoil pile 4D canyon scenic overlook, include
parking areas, pathways, signage, and safety barriers at the edge of the steep
slope, as needed; coordinate the design with the spoil pile management plan;

(e) address the following issues that pertain to dispersed use along the project
bypassed reaches: fire prevention, sanitation, parking, unintended expansion of
the area influenced by recreational use (site creep), crowding, and length of stay
limits; although we expect PG&E to address these issues, we do not necessarily
conclude that PG&E should be responsible for solving them, unless there is a
clear connection to project purposes;
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(f) include in PG&E’s proposed improvements at the Ruling Creek dispersed
camping area the following: either remove or incorporate into the site design
the piles of road debris; realign the access road away from the river; address
riverbank erosion associated with the old roadbed; create camping and parking
locations; install metal fire rings; and improve pedestrian access to the river; and

(g) development of appropriate whitewater access locations, as proposed by
PG&E, including on the Pit 3 reach, improve egress from the river in the vicinity
of the powerhouse; on the Pit 4 reach, improve egress from the river in the
vicinity of the existing informal take-out at the Pit 4 powerhouse, grade the
parking lot, and provide a vault toilet; and on the Pit 5 reach, improve ingress to
the river by improving access and providing additional parking in the vicinity of
the existing informal put-in near Trailer Road, and at the take-out in the vicinity
of the existing informal access just upstream of the Pit 5 powerhouse, grade and
gravel the parking area and provide a vault toilet.

* include in PG&E’s proposed recreation monitoring plan the following
components that are not specified in PG&E’s proposed measure:

(a) identification of measures to provide recreational use data for the year prior
to the submittal of the summary report (i.e., every 6 years) by activity and by
facility location and information related to boating use with a description of the
methodology used to collect the data;

(b) the process for identification of unforeseen management factors or issues,
based on the results of the monitoring, that were not addressed in the original
recreation management plan, and measures to address these issues; and

(c) submittal of a summary report to the Commission every 6 years (coinciding
with the FERC Form 80 submittal) to include the recreation monitoring results,
documentation of consultation, and a summary of any planned recreational
facility improvement measures or resources protection mitigation measures
associated with the recreational facilities, including schedule, party responsible
for funding and implementing the measures, estimated costs for implementation,
and entity responsible for the long-term maintenance and management of the
planned recreational facilities or mitigation measures.

24, Include in PG&E’s proposed I&E plan, in addition to those proposed by PG&E, the

specific measures to provide interpretive materials (e.g., brochures and signage, as
appropriate), to educate the public about the topics proposed by PG&E (specified
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25.

26.

under item 27 of PG&E's proposed measures), in addition to public safety
information, such as safe boating and angling practices on project waters.

Include in PG&E’s proposed plan for providing recreation streamflow releascs to
the Pit 5 reach suitable for whitewater boating a decision point, where the results of
baseline monitoring would be assessed by the consulted parties and a final
recommendation, with the basis for the recommendation, made to the Commission
regarding whether or not scheduled recreation streamflow releases should be
implemented.

Include in PG&E's proposed road management and maintenance plan the following
that are not specified in PG&E’s proposed measure:

« An inventory and map of existing road segments and parking areas within the
project boundary, both FS classified and unclassified, including: the purpose of
each road and parking areas, relative to project purposes; season of operation,
designated FS Road Management Objectives (RMO) (if applicable); drainage
crossings or bridges and culverts and verification of ability to pass water and
debris during a 100-year storm event; location of road watering sourccs; and
disposal sites for surplus material such as rocks, brush, and spoil piles; this
inventory would serve to identify those roads that serve project purposes and
thus should be the responsibility of PG&E to ensure that they are maintained in a
manner consistent with current criteria and consistent with the FS RMOs.

« A road rehabilitation schedule to bring existing project-related roads and
associated facilities (i.e., culverts, gates, bridges, crossings, cribwalls) into
compliance with applicable standards that achieve the FS’s designated RMOs
(for roads on National Forest System Lands).

« Specification of applicable limited operating periods for road rehabilitation and
maintenance that would protect sensitive species of wildlife.

« Measures to address existing road and parking area rehabilitation needs to bring
existing project roads up to current public safety levels. General road
rehabilitation needs would include items such as gates and signage for road
closures; measures to prevent introduction of noxious weeds at constructions
sites, implementation of the FS’s Best Management Practices, bnidge
inspections; installation of vehicle control measures to protect against erosion;
and regular maintenance of roadways including replacing faded signs, clearing
vegetation to provide adequate sight distances, and repairing or replacing
damaged culverts.
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* Measures to discourage user-created roads including grading and adding red
cinder to limit rutting and muddiness; revegetating and bouldering ORV-created
roads; consultation to determine which roads should be closed; and developing
an ORV management plan to protect sensitive cultural and terrestrial resources.
The ORV management plan would include identifying resource damaged arcas,
rehabilitation needs for damaged areas, time frames for seasonal road closures,
and restrictions to protect bald eagles, cultural resources, and sensitive habitats.
The ORV management plan would also include measures to address access roads
near the Hat Creek fish barrier dam to assess the need for vehicular access roads
and ways to balance access with protection of sensitive areas. Development of
the ORV management plan would be coordinated with the implementation of the
project’s HPMP.

*  Where dust from project roads has been identified as a problem (e.g., Hagan Flat
Road from Tunnel Reservoir to the Pit 5 dam), address dust control measures
that are proposed for implementation.

* Animplementation plan and schedule, and estimated costs for road rchabilitation
and ORYV management measures.

* Measures to monitor future use and condition of the project area road segments
and parking areas, and conduct future road and parking area rehabilitation
measures, as necessary.

* Mecasures to monitor and address landslide and soil erosion activity related to
project roads and parking areas within the project area.

* A description of the types of materials allowed to be disposed of in spoil piles
and how organic materials would be treated.

* A water quality monitoring plan that includes runoff management.
» A traffic safety plan.

* An adaptive management component to allow changes to the plan should use or
applicable standards necessitate.

* Provisions to submit a summary report to the Commission every 6 years to

include the road survey results, documentation of consultation, and a summary of
planned road segment and parking area rehabilitation measures.
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27.

28.

29.

30.

3L

Develop a plan for providing a full time patrol of the project for purposes of
resource protection that provides for routine and regular physical inspections of
affected lands, project facilities, and structures including implemented protection,
mitigation, and enhancement measures and the provisions of the HPMP. The plan
would also include a description of reporting responsibilities, including observed
violations of laws, and communications with law enforcement agencies as well as
required documentation of inspections.

Include in PG&E’s proposed fire management and response plan the following
which are not specified in PG&E’s proposed measure: (1) how fire danger and
public safety associated with project induced recreation would be addressed; (2) an
analysis of fire prevention needs including equipment and personnel availability and
fire patrols; (3) a list of the location of available fire prevention equipment and the
location and availability of fire prevention personnel; (4) provisions for reporting
any project related fires to the FS as soon as practicable; (5) how fire control and
extinguishing would be addressed; and (6) how PG&E would ensure that fire
prevention measures would meet water quality best management practices (BMPs).

Address in PG&E’s proposed VMP practical methods that could be implemented for
removal of project-related debris from project waters.

Develop a signage plan that specifies the location, design, size, color, and message
for the following types of signs: information and education; fire prevention;
regulatory and warning; projcct license; road; recreation; directional; and safety;
address maintenance standards, so that all signs are maintained in a neat and
presentable condition, and sign format is consistent throughout the project.

Develop a land and habitat management plan (LHMP) for project lands, that includes
previously described plans to facilitate cross-referencing the many inter-related
component plans and help ensure that management of project resources 1s
coordinated throughout the term of the license. The LHMP would include the
following:

« overview and discussion of general land management measures within the project
area (this section would include a discussion of key land management objectives,
and a description of how coordination of the various components of the LHMP
would be accomplished);

+ erosion and sedimentation control plan;
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* spoil pile management plan;

* biological monitoring and adaptive management plan that includes the following
components: the fish and invertebrate monitoring plan; foothill yellow-legged
frog monitoring plan; western pond turtle monitoring plan; IBEMP; BCMP;
wildlife management plan (which specifies monitoring and mitigation to protect
sensitive wildlife species proposed and recommended elsewhere); and
vegetation and noxious weed management plan;

* HPMP (portions that do not include sensitive materials);

* recreation management plan;

* project patrol plan;

* road and facilities management plan;

* sign plan;

* fire management and response plan; and

* VMP.

32.  Modify the project boundary to include the following project-related features that
are currently partially not within the existing project boundary:

* The access road from State Highway 299 to the gasline parking area and car-top
boat launch at Lake Britton;

* A single access road from State Highway 299 to the south side of the Hat Creek
barrier dam, and any recommended facility at this location that may not be in the
existing project boundary.

* Any portion of Dusty Campground not within the existing project boundary.
* Any portion of the access road to Jamo Point boat launch area and the Pines
picnic area, and the facilities themselves, that are not within the existing project

boundary.

* Any portion of the access road to the North Shore Campground that is not within
the existing project boundary.
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« That portion of the Powder Spur, Delucci Ridge, Rock Creek, Malinda Guich,
and Oak Creek trails, and associated parking areas, from the road to the waters
edge.

« The portion of the Pit 3 surge tank road not within the existing project boundary.
- Any portion of River Road not in the existing project boundary.

« The spoil pile 4D road and the area proposed for development as a canyon scenic
overlook.

« The Ruling Creek dispersed camping area (with sufficient land to accommodate
proposed new enhancements).

+ The access road to the Pit 4 gaging station and the station itself.
« The land on which all functional portions of the Pit 5 gaging station lies.

« The proposed whitewater boater put-in site for the Pit 5 reach at the Trailer
dispersed use area, including the access road and parking facilities.

« Any portion of the Miners Creek spoil pile not in the existing project boundary.

« Extend the project boundary at the Bush Bar site to the waters edge, to include
the proposed whitewater boater take-out site.

- Any recommended recreational facility that has not yet been designed should be
within the existing project boundary, or the boundary modified to include the
functional elements of the facility.

2.3  Project Decommissioning

The only party that requested that we assess decommissioning during scoping for
this project was the Pit River Tribe (Tribe) (letter from S.J. Dolan, Staff Attorney,
California Indian Legal Services (representing the Tribe), Eureka, California, to the
Commission, dated June 19, 2002). The context of this request was that decommissioning
the project would better enable restoration of anadromous fish runs to project waters. We
conclude that the most likely decommissioning approach that would facilitate
reintroduction of anadromous fish would be if ali project dams are removed.
Consequently, we assess project decommissioning with all project structures left in place
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except the dams, to the extent that information is available to address each of the resource
issues identified for analysis.

2.4 No-action Alternative

Under the No-action Alternative, the project would continue to operate under the
terms and conditions of the existing license, and no environmental protection, mitigation,
or enhancement measures would be implemented. We use this altemative as the baseline
environmental condition for comparison with other altematives.

2.5  Alternatives Considered but Eliminated from Detailed Study

We also considered other alternatives to PG&E’s proposal, but eliminated them
from detailed study because they are not reasonable in the circumstances of this case.

2.5.1 Federal Government Takeover

We do not consider federal takeover to be a reasonable alternative. Federal takeover
of the Pit 3, 4, 5 Project 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 Pit 3, 4, 5 Project.

2.5.2 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 government agency has suggested a willingness or ability
to takeover the project. No party has sought a nonpower license, and we have no basis for
concluding that the Pit 3, 4, 5 Project should no longer produce power. Thus, we do not
consider a nonpower license 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 Pit 3, 4, 5 Project. Then, we address cach affected environmental resource. For each
resource, we first describe the affected environment—the existing condition and the
bascline 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
enhancement measures. Unless otherwise stated, the source of our information is the
license application (PG&E, 2001). Our recommendations pertaining to each affected
environmental resource may be found in section 5.2, Comprehensive Development and
Recommended Alternative.

3.1  General Description of the Pit River Basin

The Pit River Basin, in northeastern California, covers an area of 4,900 square miles.
The basin is part of the much larger Sacramento River Basin. The 384-mile-long
Sacramento River drains the north central part of California. The watershed includes the
eastern slopes of the Coast Ranges, Mount Shasta, and the western slopes of the
southernmost region of the Cascades and the northern section of the Sierra Nevada. The
Sacramento River is California’s largest river and carries approximately 31 percent of the
state’s total runoff.

Variations in terrain and elevation in the project vicinity result in vanable
precipitation. In general, precipitation is higher in the mountainous project vicinity
compared with upstream arcas of the watershed, not within the project area, such as the
Modoc Plateau, near Alturas, in Modoc County. The yearly precipitation averages under 18
inches in most of the platcau arca, and about 34 inches in higher terrain such as the Wamer
Mountains, which form the eastern drainage divide of the watershed. Yearly precipitation is
highest in the western areas of the watershed but is highly variable due to varying topography
and exposure. In the immediate project arca, the Pit 5 powerhouse averages 75 inches per
year, which is one of the highest totals in this area of California other than monitoring
stations in the Coastal Range. The majority of the area in the western section of the
watershed averages between 30 and 50 inches per ycar. The most precipitation falls between
October and May as storms move eastward from the Pacific Ocean. A substantial amount of
this precipitation, especially during the winter and at higher elevations, falls as snow.
Consumptive use of surface and groundwater is much higher in the eastern, more arid region
of the watershed than in the immediate project vicinity.

The Pit 3, 4, 5 Project is located on the Pit River, which flows into Shasta Lake, a
major water storage reservoir for the U.S. Burcau of Reclamation’s (Reclamation’s) Central
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Valley Project. In addition to the Pit 3, 4, 5 Project, PG&E owns and operates other
projects within the Pit River and Hat Creek basins: Pit 1 Project (FERC No. 2687); Hat
Creek Project (FERC No. 2661); and James B. Black, Pit 6, and Pit 7 developments (FERC
No. 2106). Pit 1 is located upstream of the Pit 3, 4, § Project and upstream of Hat Creek.
Pit 6 and 7 are located downstream of Pit 5 and upstream of Shasta Lake. The James B.
Black powerhouse, whose source is the Iron Canyon reservoir, is located along the Pit
River, just upstream, but is not a factor in the operation, of the Pit 5 powerhouse.

3.2 Scope of Cumulative Impact Analysis

According to the Council on Environmental Quality’s Regulations for implementing
the National Environmental Policy Act (40 CFR §1508.7), an action may cause cumulative
effects on the environment if its effects overlap in space and/or time with effects of 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 time, including hydropower and other land
and water development activities. At this time, we have identified water quantity, rainbow
trout, and bald eagles as resources that could be cumulatively affected by relicensing the Pit
3,4, 5 Project.

3.2.1 Geographic Scope

The geographic scope of the analysis defines the physical limits or boundaries of the
proposed action’s effects on the resources. Because the proposed action would affect the
resources differently, the geographic scope for each resource may vary.

For water quantity, our geographic scope includes the Pit River from the project
upstream through Modoc County. Upstream consumptive water users with water rights
Junior to those of PG&E could be adversely affected by altenative flow regimes that are

included in any new license issued for this project. We address this cumulative effect in our
discussion of water use in section 3.3.1, Water Resources.

For rainbow trout, our geographical scope includes the Pit River from Pit F alls, on
the Pit 1 Project bypassed reach, to and including the Pit 6 reservoir and the Hat Creek Wild
Trout Management area, which extends from the vicinity of the Hat Creek 2 powerhouse to
the fish exclusion dam adjacent to Lake Britton. Rainbow trout residing in Lake Britton may
move upstream into the Pit River as far as Pit Falls to spawn. Therefore, proposed actions
that affect rainbow trout in Lake Britton could cumulatively influence rainbow trout.
Similarly, rainbow trout that reside in the Pit 6 reservoir may move upstream of this
reservoir into the Pit 5 bypassed reach. Changes in the Pit 5 bypassed reach flow regime
could therefore cumulatively influence rainbow trout in the Pit 6 reservoir. The CDFG’s
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management strategies for the Hat Creek Wild Trout Management Area would cumulatively
influence the disposition of the fish exclusion barrier and whether measures should be taken
to either prevent rainbow trout from moving downstream of the fish exclusion dam or allow
rainbow trout to move upstream of the fish exclusion dam after they have entered Lake
Bntton.

For bald eagles, we chose the Pit River from Pit F alls to and including the Pit 6
reservoir because bald cagles that either nest or winter near the project are known to forage
in these areas. Therefore, factors that influence the availability of prey (which is mostly the
Sacramento pikeminnow, Sacramento sucker, hardhead, and other fish) throughout this
geographical area may also influence bald eagles. Changes in the populations of preferred
prey and in the amount of foraging habitat, as well as potential changes in the amount of
human disturbance associated with recreational use of project lands and waters, could affect
prey availability.

3.2.2 Temporal Scope

The temporal scope of our cumulative analysis in the EIS includes past, present, and
future actions and their possible cumulative effects on each resource. Basced 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, by
necessity, is limited to the amount of available information for each resource.

3.3  Proposed Action and Action Alternatives

This section outlines the proposed action and action aiternatives with regard to: (1)
water resources, (2) aquatic resources, (3) terrestrial resources, (4) threatened and
endangered species, (5) recreational resources, (6) land use and aesthetic resources, and (7)
cultural resources.

3.3.1 Water Resources

3.3.1.1 Affected environment:

Water Quantity

The Pit River is formed by the confluence of the North and South Forks near the
town of Alturas in Modoc Count, approximately 140 miles upstream of the Pit 5
powerhouse. The Wamer Mountains, with elevations between 5,000 and 10,000 feet in
extreme northeastern California, are the headwaters for both the North and South Forks.
Major tributaries of the Pit River include Fall River, Ash Creek, Hat Creek, Burney Creek,
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and Horse Creek. Shasta Lake on the Sacramento River extends upstream to approximately
I5 miles downstream of the Pit 5 powerhouse.

Several reservoirs exist in the watershed upstreamn of the Pit 3, 4, 5 Project area. The
storage capabilities of the project’s reservoirs are too small to provide any effective flood
control. There are no direct irrigation diversions within the project area. However, the Pit
River waters, after passing through the project powerhouses, flow into Shasta Lake for
subsequent relcase for additional beneficial uses, including downstream irrigation,
Upstream, during periods of high runoff, outflow from Goose Lake reaches the North Fork;
however, during many times of the year, this flow is lost due to irrigation withdrawals and
other uses. Other upstream reservoirs, such as the Big Sage, West Valley, and Antelope
Flat, were constructed mostly for irrigation supply in the Alturas area.

The average Pit River flow in the project area is about 3,000 cfs (table 3). Peak
flows occur in the winter and spring and can exceed 10,000 cfs. Flow duration data for
locations throughout the project area are shown in table 4. Summer flows, which average
about 2,000 cfs per year, are relatively consistent because of a high percentage of flow
originating from groundwater sources. We estimate that the mean annual flow at Lake
Britton is 2,944 cfs (2,129,000 acre-feet per year).

Table 3.  Summary of average flows in the project area for the period of record from 1975
through 2001. (Source: USGS, 2002a, as modified by staff)

Drainage area  Mean annual flow Mean annual flow

Location (square miles) (acre-feet x 1,000) (cfs)
Lake Britton* 4,606 2,129 2,944
Pit 3 powerhouse® 4,606 1,644 2,273
Pit 4 powerhouse® 4,648 1,799 2,487
Pit 5 powerhouse® 4,673 1,964 2,716
Below Pit 4 dam* 4,648 350 484

Pit River at Big Bend ! 4,710 409 566

* Combination of U.S. Geological Survey (USGS) gage nos. 11362600 and 11362500 and
adjusted for drainage area differences.

®  USGS gage no. 11362300 Pit 3 powerhouse near Burney, CA.

¢ USGS gage no. 11362600 Pit 4 powerhouse near Burney, CA.

*  USGS gage no. 11362700 Pit 5 powerhouse near Big Bend, CA.

©  USGS gage no. 11362500 below Pit 4 dam.

" USGS gage no. 11363000 at Big Bend, CA.
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Table 4. Flow duration statistics for gaging stations within the project area, water years
1975 through 2001. (Source: USGS, 2002a)

Flow (cfs)
Pit 3 Pit 4 Pit 5 Below Pit River

Exceedance  Lake power- power- power- Pit 4 at Big

(%) Britton" house” house* house’ dam’ Bend'

5 5,956 3,360 4,060 4,060 2,150 2,630

10 4 705 3,320 3,830 4,000 999 1,330
15 3,865 3,250 3,600 3,910 265 546
20 3,598 2,970 3,470 3,820 188 243
25 3,455 2,880 3,290 3,610 177 195
30 3,162 2,830 2,980 3,260 172 178
35 2,931 2,670 2,760 3.020 169 167
40 2,778 2,530 2,620 2,870 167 157
45 2,668 2,430 2,520 2,780 164 151
50 2,572 2,350 2,420 2,670 162 147
55 2,489 2,250 2,340 2,570 161 143
60 2,403 2,144 2,250 2,480 160 139
65 2,303 2,050 2,140 2,390 158 135
70 2,199 1,940 2,040 2,270 153 130
75 2,091 1,820 1,940 2,150 149 123
80 1,953 1,700 1,810 2,020 114 115
85 1,715 1,480 1,560 1,790 93 109
90 1,335 1,130 1,180 1,420 65 94
95 835 633 679 1,000 54 66

Combination of USGS gage nos. 11362600 and | 1362500 adjusted for drainage area.
b USGS gage no. 11362300 Pit 3 powerhouse near Bumney, CA.

¢ USGS gage no. 11362600 Pit 4 powerhouse near Bumney, CA.

4 USGS gage no. 11362700 Pit 5 powerhouse near Big Bend, CA.

¢ USGS gage no. 11362500 below Pit 4 dam.

€ USGS gage no. 11363000 at Big Bend, CA.

In addition to the Pit River, Lake Britton receives inflow from Hat Creek, a major
tributary with an average inflow rate of 480 to 500 cfs (FERC, 2001) and Bumney Creek with
an average inflow of 150 to 200 cfs, according to PG&E flow studies. Other minor
tributaries collectively contribute an average inflow of 54 cfs from June through September.
Table 5 shows monthly inflow to Lake Britton and at other locations within the project area.
Typical Lake Britton drawdown due to peaking operations is 3 to 6 feet per week. The
typical retention time for Lake Britton is approximately 10 days during average July and
August flows and approximately 4.5 days during March.
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The majority of inflow to the Pit 4 reservoir, which has a retention time of 0.2 t0 0.3
day, is from either the Pit 3 powerhouse or spillage and flow released from the Pit 3 dam.
The Pit 3 bypassed reach currently has a minimum flow requirement of 150 cfs. Rock
Creek is a major tributary to the Pit 3 bypassed reach. Its estimated average flow from June
through September 1s approximately 9 cfs. Most of the Pit 3 reach is relatively straight and
narrow with complex and irregular channel configuration and boulders. Accretion in the
upper reach between the Pit 3 dam and Rock Creek was estimated to be 20 cfs during June
through September 1999 and 37 cfs during June through September 2000. Accretion in the
lower reach between Rock Creek and the Pit 3 powerhouse tailrace was estimated to be 45
cfs during June through September 1999 and 21 cfs during June through September 2000.
The average flow in the downstream section of the Pit 3 reach averaged 231 cfs from June
through Scptember 1999 and 224 cfs from June through September 2000.

The majority of the flow reaching the Pit 5 reservoir comes from flow released from
the Pit 4 powerhouse. The Pit 4 bypassed reach currently receives a minimum flow of 150
cfs from the Pit 4 dam. This reach 1s characterized by meanders and a well-defined channel
with relatively long narrow pools and runs separated by riffles. According to USGS gage no.
11362500, average flow in the Pit 4 bypassed reach is 487 cfs, with an average flow of 168
cfs from July through the end of September (sce table 5). ‘Two tributaries enter the Pit 4
reach—Canyon Creek is approximately 3.2 miles downstream of Pit 4 dam, and Deep Creek
is approximately 2.1 miles farther downstream. Based on a temporary flow monitoring
station installed from August through September 1999 and from June through September
2000, flow in Canyon Creek averaged 6.7 cfs during 1999 and 6.8 cfs duning 2000.
Accretion flows in the upper section of this reach averaged 15 cfs in during June through
September 1999 and 13 cfs during June through September 2000. Flows in Deep Creek
averaged 12.2 cfs during June through September 1999 and 13.7 cfs during June through
September 2000. Accretion in the lower section of this reach averaged 14 cfs during June
through September 1999. PG&E did not report accretion estimates for June through
September 2000 because measurements were judged to be unreliable. The average flow
within the downstream section of Pit 4 reach was 234 cfs in during June through September
1999 and 233 cfs during Junc through September 2000.

The Pit 5 bypassed rcach reccives most of its water from releases from the Pit 5
dam. Although the minimum inflow 1s 100 cfs, this minimum is adjusted when necessary to
maintain at least 120 cfs as measured at Big Bend, downstream of Nelson Creek. The Pit 5
bypassed reach is characterized by large amplitude meanders upstream of Big Bend with
longer meanders and relatively straight sections downstream. Two main tributaries enter the
Pit 5 bypassed reach: Nelson Creck about 3.7 miles downstream of Pit 5 dam and Kosk
Creek about 1.8 miles downstream of the confluence of Nelson Creek. Based on a
temporary flow monitoring station installed from August through September 1999 and June
through September 2000, flow in Nelson Creek averaged 28.9 cfs for 1999 and 26.6 cfs for
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2000. Flows in Kosk Creek averaged 56.6 cfs during June through September 1999 and
59.4 cfs during June through September 2000. The accretion flows in the lower portion of
Pit 5 reach (between Kosk Creek and the James B. Black powerhouse tailrace) averaged 9
cfs during the July through September 1999 period and 29 cfs during the June through
Scptember 2000 period. The average flow within the upstream (Pit 5 dam to Nelson Creek)
section of the Pit 5 reach was 129 ¢fs during June through September 1999 and 136 cfs
during June through September 2000. The USGS gage, which is located 0.2 mile
downstream of Nelson Creek, measured an average flow of 155 cfs during PG&E’s 1999
monitoring period and 176 cfs during PG&E’s 2000 monitoring period, suggesting that
PG&E's temporary gage data for the Pit 5 bypassed reach are reasonable. Flow in the lower
section of the Pit S reach averaged 232 cfs during June through September 1999 and 269
cfs during June through September 2000. According to USGS gage no. 11363000 at Big
Bend just downstream of the confluence with Nelson Creek, the Pit River has an average
yearly flow of 569 cfs and an average flow of 142 cfs for the July to the end of September
penod (see table 5).

Precipitation for § stations within the watershed amounted to 100 percent of normal
in the 1999 water year and 105 percent of normal in the 2000 water year. Therefore, flows
measured during PG&E’s 1999 and 2000 monitoring program are likely to be representative
of average conditions at the Pit 3, 4, 5 Project, although temporal variations in measured
flow compared to average conditions may exist.

Water Use

Currently, over 1,400 separate water rights are on file with the State Water
Resources Control Board (SWRCB) for the Pit River and its tributaries upstream of Lake
Britton, with an estimated total storage capability of over 140,000 acre-feet. The majority
of this water is used to support agricultural production. PG&E claims a direct diversion
nght of 3,000 cfs with a priority date of July 2, 1920, and a riparian right by virtue of its
FERC license for flows up to the capacity of the Pit 3 powerhouse (i.e., 3,315 cfs). PG&E
has contended that the diversion rights of certain upstream users, junior to PG&E's own
water rights, are exercised in such a way as to adversely affect its hydropower operations.*

¢ PG&E had filed a complaint (subsequently withdrawn) with the SWRCB against
SFID concerning this matter. For its part, SFID contends that the associated
benefits to the Modoc County agricultural community in terms of irrigation water
outweigh the associated costs to PG&E in terms of lost generation and that any
reduction in its ability to divert and store water would have a substantial
socioeconomic influence (letter from D.H. Clarke and P.C. Kissel, SFID Attorneys
and Modoc County, Law Offices of GKRSE, Washington, DC, and A B. Lilly,
Attomey for SFID and Modoc County, Bartkiewicz, Kronick & Shanahan,
Sacramento, CA, to the Commission dated June 7, 2002),
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With respect to upstream diversions, it is important to distinguish here between (1)
direct diversions to irrigation, which occur during the summer growing and irrigation
season; and (2) diversions to storage (for later irrigation use), which generally occur instead
during the non-irrigation seasons of fall, winter, and spring. During the summer period of
direct diversions, the waters of the upper Pit River and its tributarics are so heavily used by
irrigation intercsts that, in most years, flow is reduced to an insignificant level, and PG&E
has no expectation of utilizing water from the upper Pit River for generation. Most flow
reaching Lake Britton during the summer months comes from a combination of groundwater
and tributary sources entering the Pit River downstream of the heavily diverted upper Pit
River.

Diversions to storage, on the other hand, generally occur when the agricultural
interests do not have any need for direct diversions. Thus, at this time (i.e., late fall, winter,
and spring), direct diversions from the Pit River and its tributaries are minimal.
Consequently, any diversions to storage during this period (when flow from the upper Pit
River represents a substantial portion of inflow to the project) translate directly to a
decrease in flows throughout the Pit system. PG&E has stated that these storage diversions
deprive it of water it could use at Lake Britton (Pit 3 powerhouse), unless they are made
during times of high flow when PG&E's rights are fully satisfied.

A comment letter was submitted by Denny Land and Cattle Company, LLC (Denny)
regarding its diversion rights, which are junior to PG&E’s water rights (letter from Paul S.
Simmons, Attorney for Denny Land and Cattle Company, LLC, Sacramento, CA, to the
Commission and Jack Gipsman, U.S. Department of Agriculture, dated December 19,
2002). Denny has the right to divert up to 6,400 acre-feet annually from Goose Creek,
tributary to Bumney Creek, tributary 10 Pit River. The diversions can occur from about
November 1 to about April 1, and the water is stored in Lake Margaret to provide irrigation
for more than 3,400 acres at Goose Valley Ranch, as well as stock water and other uses.
Denny’s permit further specifies that the diversions to storage can be made “only at such
times when water is spilling from Lake Britton (or the elevation of water in Lake Britton is
above 2,753 feet [PG&E datum] and rising in elevation) while Pit 3 powerhouse is operating
at maximum capacity.”

Water Quality

The existing beneficial uses within the Pit River, as determined by the Central Valley
Regional Water Quality Control Board Basin Plan, 4th Edition, (CVRWQCB, 1998) are
municipal and domestic supply, irrigation, stock watering, contact and non-contact
recreation, power production, warm and cold freshwater habitat, spawning, and wildlife use.
Table 6 shows state standards/objectives for temperature, DO, pH, coliform bacteria, and
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selected metals and physical parameters. There are no numerical or narrative criteria for

nutrients.

Table 6.

Applicable water quality criteria for Pit 3, 4, 5 Project waters. (Source:

CVRWQCB, 1998)

Parameter

Objective/standard

Temperature

Turbidity

Dissolved
oxygen

pH

Settleable
solids

Fecal coliform

Natural water temperatures of basin waters shall not be altered unless it
can be demonstrated to the satisfaction of the Regional Board that such
alteration does not affect beneficial uses.

‘Waters shall be free of changes in turbidity that cause nuisance or

adversely affect beneficial uses. Increases in turbidity attributable to
controllable water quality factors shall not exceed the following limits:
0-5 nephelometric turbidity units (NTUs) not to exceed 1 NTU, 0-50
NTU increases not to exceed 20%, 50100 NTU not to exceed 10
NTU, >100 NTU not to exceed 10%.

DO concentrations shall not be reduced below the following minimum
levels at any time: waters designated WARM—S5.0 milligrams per liter
(mg/); waters designated COLD & SPWN—7.0 mg/1; monthly median
of mean daily saturation—Not less than 85%; and early life stage
intergravel—95th percentile saturation not less than 95%.

The pH shall not be depressed below 6.5 or raised above 8.5 nor
changed at any time more than 0.5 from the normal ambient pH levels.

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

This criterion is for protection of bathing waters. Based on a minimum

bacteria of not less than five samples taken over a 30-day period, the fecal
coliform bacterial density shall not exceed a geometric mean of 200
most probable number (MPN)/100 milliliters (ml), nor should more
than 10% of the total samples taken during any 30-day period exceed
400 MPN/100 ml.

Cadmium®* 0.0003 mg/1

Copper* 0.01 mg/l

Zinc* 0.02 mg/l

2 Cadmium, copper, and zinc criteria are dependent on hardness. Listed criteria

were calculated based on a typical hardness of 55 mg/l CaO;. The criteria for these
three metals is based on dissolved metals, rather than total metals.
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Water in the Pit River in the vicinity of the Pit 3, 4,5 Project is soft with moderate
alkalinity, and slightly basic, with pH ranging from 7.2 to 9.0 and averaging about 8. The
results of PG&E’s water quality monitoring in the project area indicate the alkalinity,
conductance, hardness, and concentrations of major cations and anions show no discernable
seasonal or long-term trends. Total suspended solids upstream of Lake Britton are higher
than downstream, indicating that Lake Britton may be trapping fine-grained sediments.

PG&E states that Lake Britton and Pit River water quality has remained relatively
constant based on comparisons of water quality data from 1999 and 2000 with historical
measurements. Most historical data are from PG&E’s studies associated with the previous
relicensing proceeding, such as the Bald Eagle and Fish Study (BEFS) (BioSystems
Analysis, Inc. and University of California, 1985), Lake Britton cold water feasibility study
(Woodward-Clyde, 1985), and reports summarizing data from 1987 through 1997
associated with the annual BCMP. Table 7 summarizes some of the historical data for pH,
DO, and turbidity.

Table 7. Selected historical water quality data for the Pit River in the vicinity of the Pit
3, 4, 5 Project. (Source: PG&E, 2001)
Date

Location pH (units) DO (mg/l) Turbidity (NTU)

Pit River upstream 1984 1991-1992 1984 1991-1992 1984 1991-1992
Maximum 8.4 9.1 9.6 11.5 31 7.7
Minimum 7.6 8.2 8.6 6.3 0.8 2.2
Mean 8.2 8.8 9.1 8.6 1.4 3.9

Lake Britton at dam 1987-1992 1984 1996 1984
Maximum -- 9.5 263 13.6 8.3 --
Minimum -- 7.1 38 1.6 0.4 -
Mean -- 8.5 10.4 8.0 1.5 --

Pit 3 reach 1987-1997 1984 1987-1997 1984 1987-1997
Maximum -- 8.8 11.9 11.6 3.6 8.2
Minimum -- 6.1 6.9 6.4 0.4 0.5
Mean -- 8.1 10.1 9.2 1.0 2.3

Pit 4 reservoir 1984 1984 1984
Maximum R.7 -- 10.1 -- 3.4 -
Minimum 7.6 -- 8.0 -- 0.7 --
Mean 8.1 - 9.2 - 1.7 -
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Table 7. Selected historical water quality data for the Pit River in the vicinity of the Pit
3.4, 5 Project. (Source: PG&E, 2001)
Date

Location pH (units) DO (mg/) Turbidity (NTU)

Pit 4 reach 1987-1997 1984 1987-1992 1984 1987-1992
Maximum - 8.8 11.8 9.6 1.7 8.0
Minimum -- 6.7 8.4 46 0.6 0.5
Mean -- 8.2 10.2 8.2 1.0 2.5

Pit 5 reservoir 1984 1984 1984
Maximum 8.8 -- 20.4 -- 2.6 --
Minimum 7.0 -- 9.2 -- 0.9 --
Mean 8.1 -- 10.9 -- 1.5 --

Pit 5 reach 1984 1984
Maximum -- -- 13.0 -- 2.6 --
Minimum - -- 9.0 -- 0.3 --
Mean - -- 10.4 -- 1.0 --

The initiation of minimum flow releases of 150 cfs from the Pit 3 dam in 1987
improved the water quality of Lake Britton while, according to visual observations, reducing
downstream water clarity somewhat in the Pit 3 bypassed reach. The improvement in Lake
Britton’s water quality is due to the flushing of nutrients and algae from Lake Bntton, and
the associated decrease in downstream water clarity is only noticeable in the upper section
of the Pit 3 reach.

The Pit River upstream of the project is heavily diverted for consumptive water uses,
with irrigation of agricultural lands accounting for the majority of this diversion, as
discussed previously. Water quality declines from the headwaters of the Pit River to Lake
Britton as a result of this diversion, runoff from livestock operations, and the agricultural
return flow,

PG&E monitored water quality in project waters during 1999 and 2000. Additional
water quality related studies within the project area conducted as part of the relicensing
program and filed with the Commission after the license application include the Pit River
Region Fish Fillet Muscle Sample for Mercury Analysis (UC Davis, 2002) and Water
Quality Testing Near Selected Spoil Piles (Cheslak, 2002). The results of these
monitoring activities, as they pertain to key parameters that may be influenced by project
operations, are discussed in the following text.
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Temperature

PG&E monitored vertical water temperature profiles in Lake Britton during August
and September 1999 and June through Scptember 2000. Lake Britton thermally stratifies
during the summer, based on monitoring at the deepest part of the lake near the dam (table
8). However, there is no clear break in the boundary between warm surface water and cooler
water ncar the bottom, as is found in many deep lakes, and there is no stratification evident
after September. The maximum reading, 22.3 degrees C (72.1 degrees F), was measured at
the surface of Lake Britton on June 27, 2000, and the minimum water temperature, 13.3
degrees C (55.9 degrees F), was measured at a depth of 90 feet on September 20, 2000.

Table 8. Lake Britton vertical water temperature profiles at station LB-1 * during
1999 and 2000. (Source: PG&E, 2001 as modified by staff)

Water temperature (degrees C)

De
(feltz'att;1 8/27/99 9/24/99 6/21/00 6/27/00 7/27/00 8/30/00 9/20/00 Average
0 203 18.1 21.2 223 21.2 18.4 18.7 20.0
10 18.5 17.1 19.9 20.6 21.0 18.2 17.7 19.0
20 17.9 16.2 18.9 19.5 19.8 17.1 16.2 17.9
30 17.6 16.1 17.5 18.6 18.6 17.0 15.7 17.3
40 17.0 16.0 15.7 16.1 17.3 16.6 14.8 16.2
50 16.1 14.6 15.2 15.8 16.1 15.4 143 15.4
60 15.4 14.1 15.0 15.5 15.9 14.8 13.8 14.9
70 15.2 13.9 149 15.1 15.8 14.6 13.5 14.7
80 14.9 - 14.8 14.9 15.5 14.5 13.4 14.7
90 - - - - 15.5 14.5 13.3 14.4
Note: -- means that depth was not sampled.
: Measurements at station LB-1 were taken about 2,200 feet upstream of the dam in

1999 and 500 feet upstream of the dam in 2000.

The depth from which water from Lake Britton is drawn for generation or to meet
flow requirements influences the water temperature of all project reaches downstreamn of
the Pit 3 dam. The bottom of the intake structure to the Pit 3 powerhouse in Lake Britton 1s
at elevation 2,689.9 feet NGVD, but the elevation of the bottom of the 19-foot-diameter
tunnel near the intake structure is at 2,699.9 feet NGVD. Consequently, the majority of
water is withdrawn from Lake Britton between elevation 2.700 and 2,719 feet, the elevation
of the bottom and top of the tunnel, although some water is also withdrawn from deeper and
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shallower water (the cone of in fluence). The bottom of the tunnel near the intake structure
is 37.6 feet below the maximum water surface of Lake Britton and 24.6 feet below the
normal minimum water surface at 2,724.5 feet NGVD. Lake Brittorn is typically within 3 to
6 fcet of full pool during the summer, when high temperature conditions exist, Therefore,
duning the summer, most of the water entering the intake is withdrawn from a depth of about
20 to 30 feet, which, according to table 8, is expected to be less than 20 degrees C. The
bottom of the sluice pipe used for flow releases to the Pit 3 bypassed reach is at 2,645.5

feet NGVD, 66 feet below the maximum and 79 feet below the minimum water surface
elevation, near the bottom of the dam. Therefore, during the summer, water from the sluice
gate withdraws watcr from a depth of about 60 feet, which according to table 8, would be
less than 16 degrees C.

Flows released from Lake Britton used for power generation are passed quickly
downstream through the project from powerhouse to powerhouse. Pit 4 and Pit 5 reservoirs
are small and tend to be isothermal with very short retention times. Consequently, the total
average change in temperature from the Pit 3 powerhouse to the Pit 5 powerhouse is
relatively small (table 9). The average temperature in Lake Britton at a depth of 15 feet is
similar to the temperatures at the downstream project powerhouses, tailwaters, reservoirs,
and the flows released into the Pit 4 and 5 bypassed reaches to meet flow requirements.
Water released from Lake Britton to meet flow requirements for the Pit 3 bypassed reach is
colder because this rclease originates from near the bottom during summer stratification
pericds, as shown at the “Pit River below Pit 3 dam” station in table 9. Figure 2 shows the
location of water quality monitoring stations during 1999 and 2000.
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Table 9. Pit 3, 4, 5 Project average water temperatures based on continuous
monitoring in 1999 and 2000. (Source: PG&E, 2001 as modified by staff)

Temperature (degrees C)

Station June July August September Average
Pit River above Lake Britton (PRU) 159 164 15.9 14.1 15.5
Lake Britton at a depth of 15 feet (LB1) 19.4 199 19.3 16.5 18.7
Pit River below Pit 3 dam (PR-2) 148 158 15.5 13.9 15.0
Pit 3 powerhouse tailrace (PR-5) 18.4 187 18.2 159 17.8
Pit River below Pit 4 dam (PR-7) 184 188 18.1 15.8 17.8
Pit River above Canyon Creek (PR-8) 18.7 189 18.4 16.0 17.7
Pit River above Deep Creek (PR-9) 186 19.0 18.3 15.9 17.5
Pit River above Pit 4 powerhouse (PR-10) 175 17.7 17.3 15.1 16.7
Pit 4 powerhouse tailrace (PR-11) 184 189 18.3 16.0 17.9
Pit River below Pit 5 dam (PR-14) 187 19.0 18.4 16.3 17.9
Pit River above Nelson Creek (PR-15) 19.0 193 18.7 16.3 18.2
Pit River near the Big Bend gage (PR-16) 178 183 18.0 16.0 17.8
Pit River above the J.B. Black powerhouse 18.6 19.1 18.9 16.4 18.2
Tunnel Reservoir at Pit 5 intake 18.6 19.1 18.4 16.4 18.5
(PR-13/18)
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Location of water quality monitoring stations in 1999 and 2000 (sheet 1 of

2). (Source: PG&E, 2001)
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Location of water quality monitoring stations in 1999 and 2000 (sheet 2

of 2). (Source: PG&E, 2001)
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saturation, generally is met in Lake Britton except at greater depths during the summer

Dissolved oxygen

PG&E sampling data indicate that the DO criteria of 7.0 mg/l, or 85 percent

(tables 10 and 11).

P-233-081

Table 10. Lake Britton vertical DO profiles (mg/l and percent saturation) at station LB-
1* (about 500 feet upstream of the dam) during 2000. (Source: PG&E, 2001,
as modified by staff)

Date:  4/20/00  5/9/00  6/21/00  6/27/00  7/26/00  8/30/00 9/20/00

Depth

(feet) mgN % mgl % mgl % mgl % mgl % mgl % mgl %

0 99 105 83 92 88 110 84 106 81 101 86 101 93 110
5 98 102 83 91 84 104 83 106 79 98 85 100 89 105
10 96 100 79 8 85 103 85 104 78 9 84 98 89 103
15 86 8 79 8 80 95 80 97 80 98 74 8 79 89
20 87 8 79 8 78 92 77 93 79 96 69° 79° 74 84°
25 88 90 81 8 75 89 74 88 70 83 67° 77 73 81°
30 87 89 81 87 73 84* 72 85 64° 76" 6.7° 77 69° 77°
40 87 8 81 87 73 81® 77 86 6.1° 70° 6.9° 78" 6.8° 75°
50 88 8 81 8 74 82 75 84 69° 77° 7.1 79" 70 75
60 88 8 81 8 73 8" 7.1 79 70 78 73 80* 72 77°
70 9.0 91 82 85 69 75* 58" 64* 7.0 78 73 79" 71 75
80 9.0 90 80 83 65° 68" 4.6 sS0* 67° 74* 72 78 66> 70°

b

Measurements at station LB-1 were taken about 500 feet upstream of the dam in

2000.

Value is below the standard of 7.0 (mg/1), or 85% saturation.
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Table 11. Lake Britton vertical DO profiles (mg/l and percent saturation) at the Highway
299 Bridge (station LB5) during 2000. (Sourcc: PG&E, 2001, as modified
by staff)

Date: 6/21/00 6/27/00 7/26/00 8/30/00 9/20/00

Depth

(feet) mg/l % mg/l % mg/l % mg/l % mgl %

0 8.6 107 8.4 108 8.3 105 87 105 89 103
5 8.8 107 8.7 109 8.3 104 9 107 89 102
10 8.7 104 8.8 109 8.4 104 89 104 88 101
15 8.6 102 8.7 106 8.5 104 88 103 87 100
20 8.6 102 8.6 103 8.5 101 89 102 86 98

25 8.6 101 8.4 101 83 98 8.9 10t 8.5 96
30 8.5 98 8.3 97 8.2 97 8.8 100 84 95

35 8.2 91 8.2 94 8.1 94 8.8 100 84 9%
40 -- - 8.1 90 8.0 92 8.7 98 82 91

45 - -- 6.7* 72° 7.9 89 8.6 95 75  81°
50 -- -- - -- 7.2 79* 8.1 90 76  82°

Note: -- means that sampling was not conducted.

* Value is below the standard of 7.0 (mg/1) or 85% saturation.

PG&E also measured DO at numerous stations along the Pit River, including one
station on the Pit River upstream of Lake Britton and in several tributaries that flow into
Lake Britton and the Pit River within the project area (see figure 2 for station locations).
Most of the values were within the regulatory standards, with the majority of the lower
readings occurring upstream of Lake Britton (table 12).
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Table 12. DO values (mg/] and percent saturation) for the Pit River and tributaries
measured during June, July, August, and September sampling in 1999 and
2000. (Source: PG&E, 2001, as modified by staff)
Date: 7/21/99  8/24/99  9/21/99  6/20/00 7/28/00  9/1/00  9/22/00
Location mgl % mgl % mgl % mgl % mgl % mgl % mgl %
Pit River 72 80" 86 98 74 81* 86 104 79 92 86 96 85 95
upstream
HatCreek 6.7* 71* 7.5 78 76 78" 108 120 84 91 75 78 8.1 85
Burney 98 94 100 98 100 96 102 101 95 91 97 95 10.1 97
Creek
PitRiver2 80 90 90 98 90 9 90 97 86 95 87 95 94 100
PitRiver3 90 103 84 94 80 85 86 95 89 102 88 99 10.0 109
Rock Creek 80 90 84 94 76 83 86 95 84 98 72 81" 84 94
PitRiver4 83 96 84 9 9.1 97 82 8 90 101 78 8 94 102
PitRiver5 73 8 86 99 80 89 82 96 6.5 76° 86 98 9.0 102
PitRiver7 86 102 83 95 82 8 82 92 80 9 88 9 84 90
PitRiver8 82 94 84 94 78 84 92 93 98 98 98 96 9.6 95
Canyon 86 8 95 95 112 109 92 93 98 98 98 96 9.6 95
Creek
PitRiver9 80 92 84 95 87 97 84 97 82 94 90 99 89 98
Deep Creek 84 85 9.0 89 84 82* 94 94 98 97 100 97 89 87
PitRiver 10 9.0 106 88 101 93 101 85 96 84 94 89 97 89 97
PitRiver11 89 105 88 100 98 108 79 91 94 108 92 102 92 101l
PitRiver 14 85 100 89 101 92 101 86 100 9.0 104 94 105 93 103
PitRiver 15 94 108 87 98 9.0 100 83 100 87 105 9.0 102 9.0 103
Nelson 94 97 91 92 92 100 85 93 86 9 92 97 80 85
Creek
PitRiver16 9.0 99 87 96 9.0 99 86 101 89 104 92 102 90 100
Kosk Creek 94 96 92 93 88 98 84 98 90 102 9.6 103 80 87
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Date: 7/21/99  8/24/99  9/21/99  6/20/00  7/28/060  9/1/00  9/22/00

Location mg/ % mgl % mgl % mgl % mg/ % mgl % mgl %
1 1

PitRiver17 86 91 84 91 82 87 88 104 88 104 92 104 9.0 10l

PitRiver 18 85 99 9.1 104 96 106 84 98 88 102 90 100 88 98
* Value is below the standard of 7.0 (mg/1) or 85% saturation.

pH

During the 1999 and 2000 water quality monitoring conducted by PG&E, pH
exceeded 8.5 standard units, the maximum applicable water quality criteria, on 13 occasions.
The maximum values were 9.0, measured in the Pit River upstream of Lake Britton, and 8.7,
measured in Hat Creek (table 13). According to PG&E, these values suggest that the pH of
water entering the project area is elevated on occasion and reflective of the alkaline
conditions in the watershed, rather than any influence of the Pit 3, 4, 5 Project. Historical
data support this conclusion (see table 7).

Table 13. Minimum, maximum, and average pH values (standard units) measured in
waters in the vicinity of the Pit 3, 4, 5 Project. (Source: PG&E, 2001, as
modified by staff)

Pit River Hat  Burney Lake Pit3 Pit 4 Pit 5
upstream Creek  Creek Britton Reach Reach  Reach

Minimum 7.6 72 7.4 7.0 7.5 7.5 7.3

Maximum 9.0 8.7 8.2 8.4 8.6 8.5 8.6

Mcan 8.1 7.8 7.7 7.7 8.0 8.0 8.1

Coliform bactenia

The state water quality criteria for the protection of waters used for bathing is based
on the collection of a minimum of five fecal coliform samples within a 30-day period.
PG&E’s water quality monitoring for coliform bacteria was not designed to demonstrate
compliance or non-compliance with the state criteria, but to provide a general
characterization of the quality of project waters. Individual fecal coliform counts that
exceed 400 MPN per 100 ml, or mean geometric counts that exceed 200 MPN per 100 ml
suggest, but do not confirm, that there may be an exceedance of the state water quality
criteria.
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In Lake Britton, one station about 500 feet upstream of the dam was sampled for total
and fecal coliform during the summer of 2000. The results of this sampling suggest that
fecal coliform readings are within the regulatory standards for waters used for bathing, and
total coliform readings are generally highest near the surface and lower near the bottom of
the reservoir (table 14).

Table 14. Total coliform and fecal coliform counts within Lake Britton at station LB1
during 2000 sampling period. (Source: PG&E, 2001, as modified by staff)

Surface Mid-depth Bottom
Parameter Sampledate (MPN/100 ml) (MPN/100 ml) (MPN/100 ml)
Total coliform 6/27/2000 130 17 22
7/26/2000 140 21 30
8/30/2000 11 4 30
9/20/2000 80 50 70
Fecal coliform 6/27/2000 <2 <2 <2
7/26/2000 <2 <2 <2
8/30/2000 <2 <2 <2
9/20/2000 30 30 50

PG&E collected nine samples in riverine project waters (generally separated by at
least a month) from 1999 and 2000. The sampling data suggest that the fecal coliform water
quality objectives were met for recreational waters that the Basin Plan established (table
15). Potential excecdances were detected in samples collected upstream of Lake Britton
and therefore not influenced by project operations and in Hat Creek. Generally, coliform
densities were higher upstream of Lake Britton than downstream, but tended to increase with
increasing distance downstream. PG&E states that the likely sources of coliform in areas
upstream of Lake Britton are the Crystal Lake Fish Hatchery along Hat Creek (which flows
into Lake Britton) and grazing and other uses along the upper Pit River. The relatively low
counts in the Pit 3 reach are likely due to the majority of the water originating from near the
bottom of Lake Britton, where the water temperature is lower and relatively low coliform
counts occurred (see table 15). Potential anthropogenic coliform sources in the Pit 4 and 5
reaches include the settlement of Big Bend and several campsites along the river.
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Metals

PG&E monitored total metal concentrations in Lake Britton at a station about S00
feet upstream of the dam (LB1) from June through September 2000 and at various points

along the Pit River and its tributaries from July through September 1999 and during

February, Apri}, and June through September 2000. Basin Plan criteria include dissolved
metal concentrations due to the possible influence on aquatic organisms (see table 16).

PG&E’s monitoring program measured total metal concentrations; dissolved metal

concentrations are typically equal to or less than total metal concentrations. All of these
readings were single measurements and, therefore, in some cases (e.g., silver, copper, and

mercury), they cannot be directly compared to certain U.S. Environmental Protection

Agency (EPA) criterion, which are stated in terms of a 4-day average value. However, single
values can provide an indication of potential water quality problems if they exceed the
applicable 4-day standard. We summarize the single metal sample values from Lake Britton
that exceeded the indicated criterion in table 16 and those values from riverine reaches

upstream and downstream of Lake Britton in table 17,

Table 16. Metal criterion exceedances from single samples collected about 500 feet
upstream of the Pit 3 dam, 2000. (Source: PG&E 2001, as modified by staff)
Criteria Value
Metal (mg/T) Criterion source Depth (mg/h Date
Silver 0.0012 EPA Freshwater 4-day average Mid 0.0043 9/20
Copper 0.005 EPA Freshwater 4-day average  Surface 0.0082 6/27
Mid 0.0083 6/27
Bottom 0.0077 6/27
[ron 0.3 California Department of Health Bottom 0.32 7/26
Services (DHS) secondary
Bottom 0.3 6/27
Manganese 0.05  DHS secondary Bottom 0.067 9/20
Bottom 0.12 7/26
Bottom 0.29 6/27
Bottorn 0.059 8/30
Mercury 0.00077 EPA freshwater 4-day average Surface 0.0056 9/20
Mid 0.0038 9/20
Bottom 0.002 9/20
Selenium 0.005 EPA freshwater 4-day average Bottom 0.005 9/20
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Table 17. Metal criterion exceedances from single samples collected in riverine
reaches of the Pit River and tributaries, 1999 and 2000. (Source: PG&E
2001, as modified by staff)

Criteria Value
Metal (mg/l) Criterion source Location® {mg/1) Date
Iron 0.3 DHS secondary Bumey Creek 0.37 04/18/2000
PR17 0.34 02/01/2000
PR18 0.32 04/18/2000
PR18 0.38 09/19/2000
PR4 0.82 02/01/2000
Pit River, upstream 0.41 04/18/2000
Iron 1.0 EPA freshwater Bumey Creek 1.1 02/01/2000
mstantaneous
maximum®
PR10 1.1 02/01/2000
PR11 1.3 02/01/2000
PR 14 1.2 02/01/2000
PR18 1.3 02/01/2000
PR2 1.3 02/01/2000
PRS 1.4 02/01/2000
PR7 1.3 02/01/2000
Pit River, upstream 1.8 02/01/2000
Manganese 0.05 DHS secondary PR18 0.5 09/19/2000
PR2 0.13 07/20/1999
PR2 0.052 08/24/1999
PR2 0.062 09/28/1999
PR2 0.066 06/20/2000
PR2 0.056 07/25/2000
PRS5 0.052 06/20/2000
Zinc 0.02 RWQCB Basin PRI18 0.024 04/18/2000
Plan
PR18 0.046 09/19/2000

Sce figure 2 for station locations.
b Because this criterion is higher than the DHS secondary criteria for iron, all of the
exceedances listed here would also exceed the DHS critena for iron.

PG&E sponsored a fish fillet mercury monitoring program conducted by the
Environmental Mercury Laboratory at the University of California-Davis (UC Davis) on fish

60



Unofficial FERC-Generated PDF of 20040623-0084 Issued by FERC OSEC 06/08/2004 in Docket#: P-233-081

collected in threc sections of Lake Britton. The results are shown in table 18. UC Davis
summarized the results as follows:

1. None of the samples approached or exceeded the U.S. Food and Drug Administration
consumption guideline for mercury in fish of 1.00 parts per million (ppm) wet
weight.

2. Five of the pikeminnows exceeded the new EPA guideline for mercury in fish tissue
of 0.30 ppm wet weight.

3. The mercury levels in the fish are not unusual for Northern California and

atmospheric deposition of mercury often results in mercury concentrations of over
1.0 ppm wet weight in game fish.

Table 18. Mercury analysis results from Lake Britton fish fillets, 2000 and 2001 .
(Source: UC Davis, 2002)

Mercury
Length Weight (ppm)

Sample date ~ Sample location Fish species (inches) (Ibs)  wet weight

8/28/2001 Lower Lake Britton Sacramento 15.7 1.0 0.52
pikeminnow

8/29/2001 Upper Lake Britton Sacramento 14.0 0.9 0.07
pikeminnow

8/27/2001 Upper Lake Britton Sacramento 15.2 1.1 0.51
pikeminnow

8/29/2001 Upper Lake Britton Sacramento 15.3 1.2 0.29
pikeminnow

8/29/2001 Upper Lake Britton Sacramento 15.8 1.1 0.11
pikeminnow

8/27/2001 Upper Lake Britton Sacramento 18.0 1.8 0.48
pikeminnow

8/29/2001 Upper Lake Britton Sacramento 19.6 23 0.40
pikeminnow

8/29/2001 Upper Lake Britton Sacramento 222 3.6 0.53
pikeminnow

8/28/2001 Lower Lake Britton Smallmouth bass 11.8 0.9 0.05
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Mercury
Length Weight (ppm)

Sample date  Sample location Fish species (inches) (Ibs)  wet weight

8/28/200! Lower Lake Britton Smallmouth bass 12 09 0.08

8/28/2001 Lower Lake Britton Smallmouth bass 12.4 1.1 0.09

8/28/2001 Lower Lake Britton Smallmouth bass 14 14 0.16

8/29/2001 Upper Lake Britton Smallmouth bass 14.6 1.7 0.25

8/29/2001 Upper Lake Britton Smallmouth bass  14.9 1.9 0.22

8/21/2000 Hat Creek at Lake Sacramento 16.5 23 0.07
Britton confluence sucker

8/21/2000 Hat Creek at Lake Sacramento 16.7 2.4 0.07
Britton confluence sucker

8/22/2000 Hat Creek at Lake Sacramento 16.7 2.6 0.07
Britten confluence sucker

8/24/2000 Hat Creek at Lake Sacramento 17 2.3 0.08
Britton confluence sucker

8/25/2000 Hat Creek at Lake Sacramento 17.1 2.5 0.06
Britton confluence sucker

8/23/2000 Hat Creek at Lake Sacramento 17.3 2.6 0.04
Britton confluence sucker

8/27/2000 Hat Creek at Lake Sacramento 17.5 2.7 0.07
Britton confluence sucker

8/28/2000 Hat Creek at Lake Sacramento 17.8 2.6 0.06
Britton confluence sucker

8/26/2000 Hat Creek at Lake Sacramento 18 25 0.05
Britton confluence sucker

8/21/2000 Hat Creek at Lake Sacramento 18 32 0.06
Britton confluence sucker

PG&E also analyzed water and leachate samples for metals and organic compounds
near two tunnel spoil disposal sites (spoil piles 4D and SA) during 2002. These analyses
were conducted by sampling the Pit River upstream and downstream of spoil pile 4D and
Miners Creek upstream and downstream of spoil pile 5A following rain events. On one
occasion, PG&E was able to directly sample a leachate rivulet on spoil pile SA. Parameters
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analyzed include benzene, toluene, ethylbenzenc, xylene, total extractable petroleum
hydrocarbons, antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper,
lead, molybdenum, nickel, selenium, silver, thallium, vanadium, zinc, and mercury. In all
cases, organic compounds were below the detection limit. In some cases, metals were
detected in at least one of the samples analyzed. Table 19 summarizes those parameters that
were detected in at least one sample. If the parameter is not listed in the table, it was not
detected. PG&E concludes the following from the results of the spoil pile testing:

l. low levels of arsenic, barium, and vanadium probably represent background levels;

2. one sample showed an elevated level of copper but this was not confirmed in the re-
analysis; and
3 neither petroleum hydrocarbons nor metals are leaching into waters of the Pit River

or Miners Creek from spoil pile 4D or 5A.
Nutrients

Nutrient loading from upstream agricultural and livestock operation is a concern for
Lake Britton. The EPA characterized Lake Britton as borderline eutrophic based on data
collected during 1975. PG&E conducted a nutrient assessment in 1999 and 2000 to
determine the current status of eutrophication in Lake Britton. PG&E’s data indicate that
implementation of the 150-cfs minimum flow release from the Pit 3 dam in 1987 has
resulted in improved transparency, reduced nutrient levels, and less frequent algal blooms in
Lake Britton. For example, in the past 10 years, the average Secchi depth has increased
while total phosphorus and chlorophyll a concentrations (commonly used as a surrogate for
planktonic algal abundance) have decreased. However, observations of discolored water,
with associated odor problem, made by the FS staff during August 2002 (forwarded to the
Commission by SWRCB letter dated June 18, 2003) indicate that nuisance algal blooms
still occur in Lake Britton. The August 2002 bloom was associated with a prolonged period
of hot (over 100 degrees F) weather and is not representative of typical conditions. PG&E
found that productivity in the lake is generally nitrogen limited, although phosphorus may be
limiting at certain times and locations. PG&E concludes that the short residence time
inhibits nitrogen-fixing algae, and the high flushing rate also removes nutrients before they
can be used for algal production. We consider that the high flushing rate may also limit
phytoplankton abundance by: (1) physically flushing phytoplankton downstream, and (2)
limiting the internal recycling of nutrients within Lake Britton. An input/output analysis
conducted by PG&E indicates that Lake Britton acts as a nutrient sink in the Pit River
watershed and that current project operations have improved the overall lake water quality
since 1984.
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Qther Parameters

PG&E also sampled for other parameters during its 1999 and 2000 sampling efforts.
Table 20 shows the results of this sampling.

General water quality characteristics of project waters based on sampling
during 1999 and 2000. (Source: PG&E, 2001, as modified by staff)

Lake Britton

Table 20.

Parameter (units) tribz:ll:gries Pit 3 reach Pit 4 reach Pit 5 reach
Conductivity (us/cm at 25 degrees)
Range 94-206 132-162 133-160 121-190
Mean 141 145 146 157
Total alkalinity (mg CaCO,N)
Range 40-90 50-80 60-80 50-80
Mean 70 71 73 73
Total hardness (mg CaCO/1)
Range 31-63 34-62 49-57 46-64
Mean 50 52 52 55
Silica (mg/1)
Range 23-37 23-36 25-36 20-35
Mean 31 30 29 27.7
Calcium (mg/)
Range 7.7-12 7.5-12.0 8.3-11 9.5-19.0
Mean 10.1 10.0 10.0 11.8
Magnesium (mg/1)
Range 4.3-8.0 44-78 5.8-7.2 5.2-7.1
Mean 6.6 6.6 6.3 6.2
Sodium (mg/1)
Range 4.1-36.0 7.5-13.0 8.6-12.0 6.6-14.0
Mean 10.5 10 10.6 11.5
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Lake Britton

Parameter (units) trib:]::ries Pit 3 reach Pit 4 reach Pit 5 reach
Potassium (mg/1)
Range 1.2-6.9 14-3.4 1.7-3.2 0.74.1
Mean 2.6 23 2.3 2.3
Chloride {(mg/1)
Range 0.84.7 1.44.0 1.7-3.6 2.0-10.0
Mean 2.1 23 33 42
Sulfate (mg/l)
Range 0.0-6.7 0.84.0 1.0-5.0 1.4-8.0
Mean 2.2 2.1 2.5 4.1
Total suspended solids (mg/l)
Range 1.0-70 1.0-46 1.0-21 1.0-34
Mean 7.8 3.6 33 6.2
Turbidity (NTU)
Range 0.9-9 NA NA NA
Mecan 2.5 NA NA NA

Erosion and Sedimentation

Erosion concems on project lands are primarily associated with the shoreline of
Lake Britton, the 16 tunnel spoil piles created when the project tunncls were excavated, and
public use of project lands and roadways.

Lake Britton erosion

Several locations along the shoreline of Lake Britton experience erosion. The cause
of the erosion may be wind-induced waves, boat wakes, impoundment fluctuations, or some
combination of the above. Erosion sites of primary concern are those that threaten known
or potential cultural sites. Because of the sensitive nature of those locations, we have not
presented detailed discussions of their location in this section.

Exposed soil on vertical slopes, such as those caused by crosion, could represent
nesting habitat for bank swallows. PG&E mapped 6.6 acres of potential bank swallow
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habitat along the lake margins within 12 vertical feet of the maximum water surface level of
2737.5 feet NGVD (Madsen and Beck, 2001). Video footage taken by PG&E of the Lake
Britton shoreline during an October 2000 helicopter flyover revealed that numerous
rejuvenated cliff banks have formed by wave action undercutting steep reservoir side slopes.
The flyover also revealed that bank swallows only use a limited amount of the potential
available habitat, as many of the cliffs identified around the penmeter of the impoundment
are composed of bedrock or other materials that are not ideally suited for bank swallow nest
construction. No quantification of actual available bank swallow habitat was presented in
Madsen and Beck (2001). Further discussion of bank swallow habitat is presented in section
3.3.3, Terrestrial Resources.

Erosion related to tunnel spoil piles

PG&E assessed the 16 tunne! spoil piles located within the project boundary to
determine their actual and potential susceptibility to erosion (Patzkowski, 2001). Such
erosion could contribute to water quality degradation of project waters. Each pile was
assigned one of four categories for erosion potential—nil, low, moderate, and high. A nil
rating was assigned to areas that appear to experience only minimal erosion and are healed
and generally well-vegetated. A low rating was assigned to areas that appear to experience
only slight erosion regardless of storm frequency and intensity. Areas assigned a moderate
rating appeared to experience substantial erosion on a sporadic basis, such as during a 50- or
100-year storm. The high rating was assigned to areas that experience substantial erosion
during each rainy season. Table 21 presents the results.

Table 21. Pit 3, 4, 5 Project spoil pile erosion potential. (Source: Patzkowski, 2001, as
modified by staff)
Estimated
Disposal pile volume Erosion
designation (cubic potential
and number Location yards) rating Remarks
Pit 3 upstream  Upstream of 341,000 Nil Pile is submerged
portal pile intake structure under Lake Britton.
€18)} under waters of
Lake Britton
Pit 3 aditpile ~ Near Camp Nine 160,000 Nil Moderate growth of
(3A) Flat about 1500 conifers exists on pile;
feet northeast of adit leakage flow is
Pit 3 Powerhouse adjacent to site.
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Estimated
Disposal pile volume Erosion
designation (cubic potential
and number Location yards) rating Remarks
Pit 3 On right side 76,000 Nil Pile surface is sparsely
downstream adjacent to Pit 3 vegetated with conifers
portal pile powerhouse and some oak trees.
(3P) penstocks about
500 feet from Pit
River
Pit 3 Rock At end of road at 5,000 Nil Slopes do not show
Creek crossing Rock Creek signs of significant
pile (3RC) Crossing erosion.
upstream and
downstream
adjacent to
conduit
Pit 3 Camp Downstream of Unknown Nil Asbestos roofing
pile (3C) Pit 3 powerhouse, material was removed
Screwdriver to an offsite location
Creek flows in 1999.
through upper end
of site
Pit 4 adit pile Adjacent to Pit 40,000 Nil Erosion has occurred
(4A) River overall, on slopes due to
lowto  drainage down spoil
moderate  pile slopes.
on slopes
Pit 4 Adjacent to Pit 4 354,000 Lowto  This is the largest spoil
downstream penstocks about moderate  pile in project area, and
portal pile 800 feet from Pit some gully crosion is
(4P) river evident on slopes.
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Estimated
Disposal pile volume Erosion
designation (cubic potential
and number Location yards) rating Remarks
Pit 4 Adjacent to Pit 542,000 Nilto  This was a former
downstream of  River about 1.5 low aggregate production
strcam gage milcs site.
station pile downstream of
(4G) Pit 4 dam, a few
hundred feet
below stream
gaging station
above Adit Bar
Pit4 Downstream of 60,000 Nilto  Slopes of pile are
excavation switchyard of the low fairly gentle and grass-
disposal pile Pit 4 powerhouse covered, side-cast
(4PH) slopes above river
show signs of erosion.
Pit 4 dampile  Adjacent to Pit 64,000 Moderate Several areas of active
(4D) River below Pit 4 tolow  gully erosion were
dam caused by concentrated
runoff, asbestos
roofing shingles were
removed from pile in
1999,
Pit 5 upstream  Just upstream of 64,000 Nil Abundant conifer cover
portal pile-1 the left abutment overall, exists with light
(5U1) of Pit 5 dam on lowto  understory, wild berry
shoreline of Pit 5 moderate  vines and weeds
reservoir on slopes present; pile slopes are
undercut by wind
and/or wave action.
Pit 5 upstream  Downstream of 63,000 Nil Area is heavily wooded
portal pile-2 left abutment of and ill-defined.
(5U2) Pit S dam
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Disposal pile volume Erosion

designation (cubic potential

and number Location yards) rating Remarks

Pit 5 Miners Along Pit 5 287,000 Highto  Area has extensive

Creek pile powerhouse moderate  gully erosion.

(5A) access road at its

crossing of
Miners Creek

Pit5 Adjacent to Pit 5 35,000 Lowto Slopes of pile have

downstream powerhouse valve nil been repaired, slopes

portal pile house at the head have been graded, and

(5D) of the penstocks subsurface drains and a
rock buttress have been
installed.

Pit 5 Adjacent to Pit 82,000 Low Location is used as a

powerhouse River upstream of laydown area for

laydown area  Pit 5 powerhouse equipment and

pile (5L) materials; limited
evidence of erosion
exists.

Pit 5 old Adjacent to Pit 160,000 Nil Area has low, fairly

school site River near Bush well vegetated slopes

area pile (5S)  Bar with limited evidence

of erosion.

The five spoil piles located at Lake Britton and along the Pit 3 reach were rated nil.
One of the sites is located under the waters of Lake Britton. Three of the piles are vegetated

and show little or no signs of erosion. PG

Pit 3 Camp pile (3C) in 1999.

&E removed asbestos roofing material from the

The ratings of the five piles associated with the Pit 4 reach range from nil to
moderate. The pile located downstream of the stream gage station (4G) appears to be a site
graded for construction use because there is no evidence of tunnel or excavation spoil
material on site. The rating of nil to low was associated with the toe areas of the fill
material. The powerhouse excavation disposal pile (4PH) was given a rating of nil to low.
The sidecast slopes above the river are moderately steep and show some signs of erosion,
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warranting a low-erosion potential rating, but the remainder of the site has a nil rating. The
adit spoil pile (4A) was given an overall rating of nil, although the slopes along the river
were assigned a rating of low to moderate because they have experienced considerable
crosion, which drainage off the site down onto the slope has exacerbated. The downstream
portal pile (4P) has a rating of low to moderate because of the existence of some fairly

large gullies caused by erosion. The 4P pile contains tunnel spoils plus a noticeable amount
of human-made material, including rusty metal, railroad spikes, cable, lumber, and blasting
cable.

The pile of most concern in the Pit 4 reach is the dam spoil pile (4D), which is
located downstream of the dam along the edge of the river. The pile has several areas of
active gully erosion caused by concentrated runoff. Like the 4P pile, the 4D pile contains
tunncl spoii plus a noticeable amount of construction debris, such as rusty metal, cable,
lumber, and blasting cable. Asbestos roofing and siding materials were removed from the
pile in 1999. Although the toe of the embankment is vegetated near the edge of the river
channel, the embankment above is very steep and is unable to maintain vegetation. The steep
bank on the opposite side of the Pit River from this spoil pile 1s sloughing into the river. As
discussed in Water Quality above, PG&E tested the Pit River water upstream and
downstream of this spoil pile for organic chemicals and metals to address concerns about
potential contamination of the river by leachate from the pile (see table 19). PG&E
concluded that no contaminants were leaching from the pile beyond background
concentrations.

Six spoil piles are associated with the Pit 5 reach. The upstream portal pile 2 (5U2)
and the old school site area near Bush Bar (5S) are both rated nil because of the limited
evidence of erosion and fairly well-developed vegetated slopes. The downstream portal pile
(5D) is rated low to nil because the slopes have been re-graded and stabilized and subsurface
drains and a rock buttress have been installed. The powerhouse laydown area pile (5L) has a
low rating because of limited evidence of erosion. The upstream portal pile (5U1), which is
located just upstream of the dam on the Pit 5 reservoir, has an overall rating of nil, but the
slopes along the river have a rating of low to moderate due to slope undercutting caused by
wind and/or wave action.

The pile of most concern along the Pit 5 reach is the Miners Creek spoil pile (5A).
The pile is located along the powerhouse access road at its crossing of Miners Creek. The
upstream end of the site is underlain with what appears to be mine tailings. Tunnel spoil was
placed on top of the mine tailings. The pile also contains construction debris, such as
concrete rubble and cement waste in some locations, along with asphalt chunks and road
spoil, wood, and tree debris. Other debris found on the pile includes household trash and
construction debris, such as rusty metal and cable. The erosion potential rating of the pile is
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considered high to moderate becausc of the extensive gully formation, apparent loss of spoil
pile materials through erosion, and the proximity of Miners Creek at the toc of the pile.

PG&E sponsored a supplementary investigation of the erosion features of the Miners
Creek spoil pile (Geomatrix, 2001). The pile was divided into three sections for discussion
purposes (upper, middle, and lower), because of the distinct differences in pile condition
and erosion characteristics. At the upper section of the pile, fill was placed adjacent to the
creek channel. The investigation showed that surface water flow in Miners Creek adjacent
to the pile is intermittent in the upper section and probably sustained all year along the
middle and lower sections. Stream flow gradually decreased as it progressed downstream
along the upper section, indicating that water infiltrates the matenals in the pile and emerges
from the pile in the middle and lower sections. Erosion along the upper section was found
to be very minor and consists of shallow sloughing.

Geomatrix (2001) concluded that the spoil pile in the upper part of the middle
section originally extended across the Miners Creek channel. Evidence of an armored
channel along the south side of the current creck channel, which is slightly upgradient from
the toe of the spoil pile, supports this conclusion. The upper part of the middle section
exhibits the most severe historical erosion. Geomatrix reviewed aerial photographs from
1984 and recent orthophoto and topographic maps and concluded that a large amount of the
spoil pile had eroded away over time as the creek attempted to return to the original channel
location. Erosion features observed in the middle section included gullies and shallow
sloughing. Erosion appeared to be caused by several factors: (1) water runoff from the top
of the pile; (2) the bedrock floor in one section of the creek channel appears to direct flow
against the base of the pilc causing erosion and undercutting of the pile; (3) and discharge of
water from beneath the pile from an underground spring may slowly erode the lower part of
the pile and undercut it. Geomatrix concluded that erosion at the middle section would
likely continue due to the growth of gullies, but that the movement of the creek channel may
have stabilized since most of the material that had caused the shift in channel location has
croded away.

Geomatrix (2001) indicated that very shallow sloughing, minor gullying, and fluvial
incision have affected the lower section, although the investigators believe that incision has
mostly stabilized as the creek returned to its original channel location.

As discussed previously in Water Quality, PG&E tested Miners Creck water
upstream and downstream of the spoil pile, as well as water emanating from the pile itself,
for organic chemicals and metals to address concerns about potential contamination of the
river by leachate from the pile (see table 19). PG&E concluded that no contaminants were
leaching from the pile beyond background concentrations.
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Eroston due to public use of project lands and roadways

The powerhouse access roads are open for public use and interconnect with other
local roads. Clark Creck Road in the vicinity of the Pit 3 dam, River Road from the Pit 3
dam to the Pit 3 powerhouse, and the Pit 5 powerhouse access road are paved, but the
remainder of the roadways used to access the project facilities are gravel (Foster Wheeler,
2001). PG&E has improved and maintains the gravel road surfaces; however, surface runoff
from the roadways has caused erosion in some locations where appropriate drainage
measures have not been implemented.

There are also numerous unimproved roads and jeep trails located primarily around
Lake Britton. The continued public use of some of the untmproved roads around Lake
Britton is of concern where erosion threatens known and potential cultural resource sites in
the area. Because of the sensitive nature of those locations, we have not presented detailed
discussions of those sites and their locations in this section.

Off-road vehicles (ORVs) traversing project lands have also caused some erosion.
Although signage has been placed along project roads to advise the public to keep vehicles
on established roadways, and barriers have been installed in some locations, unauthorized
ORY use continues.

The informal development of trails on project lands to access the river channel along
the Pit 3, 4, and 5 reaches has also produced erosion in some areas. Because of the steep
slopes of the Pit River Canyon, many of the trails follow the steep slopes and are
susceptible to erosion, slides, and sloughing. PG&E has developed some formal trails (e.g.,
at the Pit 3 dam). However, most of the existing trails have been established through
continued public use, were not developed with erosion prevention in mind, and have not been
improved or modified to prevent or reduce soil erosion.

Sediment Transport and Supply

Sediment transport and supply as it pertains to existing and proposed project
operations is primarily a function of hydrological processes. Consequently, we discuss
existing conditions relative to sediment transport and supply in section 3.3.1, Water
Resources.

PG&E sponsored a reconnaissance-level evaluation of the fluvial geomorphology of
the Pit River near the Pit 3, 4, 5 Project and the effects of historical and ongoing operation
of the project (Madsen and Beck, 2001). PG&E reached several conclusions regarding
ongoing sediment transport and supply in the various project reaches, which are summarized
as follows:
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I ake Britton

. Approximately 6,220 acre-fect of sediment accumulated in Lake Britton between
1925 and 2000.

. Sediments deposited in Lake Bntton are believed to consist primarily of medium-
sized clay, silt, and sand. Approximately 10 percent or less of the matenial is
believed to consist of bedload composed of gravel and larger-sized material.

. Bedload trapped behind the Pit 3 dam formerly would have contributed an estimated
26,000 tons of bedload annually to the lower Pit River.

. The estimated reservoir trap efficiency of Lake Britton ranges from 30 to 71
percent. An estimated 80 acre-feet (139,000 tons) of sediment is currently passed
downstream of Lake Britton as suspended load.

. Sediments passing downstream of the Pit 3, dam are primarily finer than coarse silt.
Pit 3 reach

. Rock Creek is now the primary source of bedload to the Pit 3 reach, contributing an
average of 600 tons per year.

. Existing base flows of 150-200 cfs are capable of mobilizing sand and small gravel
size material in the Pit 3 reach, and flood flows can move boulders up to 0.5 meter in
diameter.

. The potential bedload transport capacity of the Pit River in the Pit 3 reach has

decreased as a result of project operations, but still exceeds estimated bedload inputs
by more than an order of magnitude. The Pit 3 reach continues to be sediment-supply
limited.

. The sediment transport capacity of the Pit 3 reach exceeded the supply prior to the
project, thus deposits of gravel would have been limited and likely occurred as
patches in the lee of large boulders or other obstructions. Trapping of bedload in
Lake Britton has likely resulted in some depletion of those patches, particularly
upstream of Rock Creek. Localized inputs from landslides or from ephemeral
tributaries during high-flow events may occasionally replenish gravel patches in
between major flood events.

. The bed material of the Pit 3 reach is composed primarily of boulders greater than 12
inches in diameter that only the largest flow events can mobilize. Thus, the ability of
the channel bed to incise is limited, and no evidence of recent incision was noted in
the main stem downstream of the Pit 3 dam.

. The combined contribution of suspended sediment from Lake Britton and suspended
sediment and bedioad from the additional 37.7 miles of area draining to the Pit 3
reach (including Rock Creek, Screwdriver Creek, and Underground Creek) supply
approximately 81 acre-feet of sediment to the Pit 4 reservoir each year, on average.
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. Sediment trapped in the Pit 4 reservoir includes approximately 950 tons of bedload
on an average annual basis.
. Pit 4 reservoir has a trap efficiency estimated to range from 0 to 10 percent,

intercepting virtually all of the sediment larger than very fine sand. Of the total of 81
acre-feet, an estimated 76.9 acre-feet (134,000 tons) is passed downstream.

Pit 4 reach

. Lake Britton and the Pit 4 dam trap approximately 26,000 and 950 tons of bedload,
respectively; this material formerly would have been delivered to the Pit 4 reach.

. Estimated bedload inputs from the 20.7 miles of additional drainage area between the
Pit 4 dam and Pit 5 dam deliver an estimated 520 tons of coarse sediment per year to
the Pit 4 reach.

. Review of aerial photographs from 1944, 196 1, and 1984 suggests that bedload
inputs to the Pit 4 reach are primarily episodic, occurring during large storm events
that trigger landslides or debris flows.

. Catastrophic debris flows in tributary streams may deliver large amounts of sediment
to the mainstem Pit River. This sediment would temporarily replenish gravel patches
lost due to the reduced bedload transport of upstream reaches.

. Alterations in the flow regime resulting from project operations have increased the
likelihood that large episodic sediment inputs might be followed by a series of years
with no-flood events. Under such a scenario, coarse material at the tributary
confluence could steepen the gradient or cause flow to g0 subsurface during low-
flow years until subsequent floods redistributed the material downstream. The Pit 4
reach is particularly susceptible to this type of occurrence because of the numerous
small, steep tributary streams and the greater extent of unstable geologic formations.

. Existing base flows of 150-200 cfs are capable of mobilizing sand and small- gravel-
sized material in the Pit 4 reach, and flood flows can move boulders over | meter in
diameter.

. The potential bedload transport capacity of the Pit River in the Pit 4 reach has
decreased as a result of project operations, but still exceeds estimated bedload inputs
by several orders of magnitude. The Pit 4 reach continues to be sediment- supply
limited.

. The sediment transport capacity of the Pit 4 reach exceeded supply prior to the
project. Thus, gravel deposits would have been limited and likely occurred as patches
in the lee of large boulders or obstructions. Trapping of bedload in Lake Britton and
the Pit 4 reservoir has likely resulted in some depletion of those patches, particularly
upstream of Canyon Creek. Episodic inputs from landslides or from ephemeral
tributaries during high-flow events may occasionally replenish gravel patches in
between major flood events.
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The bed surface material of the Pit 4 reach is composed primarily of boulders greater
than 12 inches in diameter that only the largest flow cvents can mobilize. Thus, the
ability of the channel bed to incise is limited, and no evidence of recent incision has
been noted downstream of the Pit 4 dam.

The total quantity of sediment delivered to the Pit S rcservoir annually is estimated to
be about 77.7 acre-feet, including approximately 0.3 acre-foot (520 tons) of bedload.
The Pit 5 reservoir has a trap efficiency estimated to range from O to 2 percent. of
the total inflow of 77.7 acre-feet, an annual average of 76.9 acre-feet (134,000 tons)
is passed downstream.

Pit 5 reach

Lake Britton, the Pit 4 reservoir, and the Pit 5 reservoir annually trap about 26,000
tons, 950 tons, and 520 tons, respectively; this matenal would formerly have been
delivered to the Pit 5 reach.

Estimated bedload inputs from Kosk Creck and Nelson Creek contribute an
estimated 15,900 and 5,700 tons of bedload, respectively. This is almost as much as
was previously delivered to upstream reaches, and equivalent to approximately 44
percent of the pre-project bed load material. Inputs from Kosk Creek and Nelson
Creek have likely increased as a result of upstream land management activities.
Catastrophic debris flows in tributary streams may deliver large amounts of sediment
to the mainstem Pit River upstream of Nelson Creek and downstream of Kosk Creek.
Two large anthropogenic sediment sources werc identified within the Pit 5 reach.
One of the sources was a landslide resulting from a failure of the penstock leading to
the James B. Black powerhouse (McCloud Pit Project) in 1978 that triggered a
debris flow and altered the configuration of the channel in the vicinity of Little Joe
Flat. The second is a large spoil pile in the headwaters of Miners Creek that consists
of tailings produced during the construction of the Pit 5 tunnel. Sediment transport
modeling suggests delivery of the spoils material from Miners Creek is currently
low.

Existing base flows of 100-200 cfs are capable of moving sand and small-gravel-
sized material in the Pit § reach, and floods can move boulders between 0.5 and 1
meter in diameter.

The potential bedload transport capacity of the Pit River in the Pit 5 reach has
decreased as a result of project operations, but is still almost double current
estimated 1nputs.

Bedload transport modeling indicates that the potential transport capacity
downstream of Nelson Creek is lower than upstrcam reaches. Thus, transport
capacity and bedload supply are closer to equilibrium; the model results are
supported by the more extensive occurrence of depositional features (bars and
islands) downstream of Nelson Creek.
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. Because of high inputs from Kosk and Nelson creeks, the potential transport capacity
and supply of bedload downstream of Kosk Creek continue to be closer to
equilibrium. Consequently, accumulations of gravel and sand are more common than
1n upstream rcaches.

. The bed surface material of the upper Pit 5 reach is composed primarily of boulders
greater than 12 inches in diameter that only the largest flows can mobilize.
Therefore, the ability of the channel to incise is limited, and no evidence of recent
incision was noted downstream of the Pit 5 dam.

. Some evidence of winnowing of bar top sediments was noted between Nelson Creek
and Kosk Creek. It is unclear whether this is a result of sediment starvation
associated with project operations or natural incision and armoring, occurring as a
result of long-term incision through Quaternary landslide deposits.

. The total quantity of sediment passing through the Pit 5 powerhouse annually is
estimated to be about 247.7 acre-feet per year, equivalent to approximately 75
percent of the pre-project sediment load.

3.3.1.2 Environmental effects:

Water Quantity

Reservoir water levels and flows in the bypassed reaches

Although reservoir water level management, minimum flows to the bypassed reaches,
spring freshet flows, flow shaping, and ramping rates associated with the beginning and end
of controlled releases from project dams are hydrological functions, their consequences
primarily influence habitat for aquatic and riparian biota and recreational resourccs.
Therefore, we discuss these measures in section 3.3.2.2, Aquatic Resources, section
3.3.3.2, Terrestrial Resources, and section 3.3.5.2, Recreational Resources.

Filow and water level monitoring plan

In its October 9, 2002, letter to the Commission, the FS recommended, as a
preliminary Section 4(e) condition, that PG&E develop a flow measurement plan for the Pit
3 and 4 Project bypassed reaches which the FS would approve. The FS makes a similar
Section 10(a) recommendation for the Pit 5 bypassed reach. The plan would include:

. a description of existing and proposed flow measurement gages or devices and a

detailed proposal for measuring flow in each of the project reaches with existing or
proposed devices;
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. a description of existing and proposed provisions for making mean daily flow data
continuously available to the public from the USGS via the Internet, and for making
hourly and 15 minute gage data publicly available through the USGS; and

. evidence of gage calibration and historical and recent cross-sectional data, if
applicable.

In the interim, the FS would require that PG&E maintain and document continual
compliance with the specified Pit 4 and 5 minimum flows at the USGS gages below Pit 4
dam and at the Big Bend Bridge, respectively. The FS states that interim monitoring
measures on the Pit 3 reach, prior to approval of the above plan, should be based on the best
available methods. The FS final 4(e) condition No. 17 specifies the same provisions.

In its October 9, 2002, letter to the Commission, Interior recommends as a Section
10(j) measure, that PG&E develop a gaging plan for the reservoir and bypassed reaches in
consultation with the resource agencies and stakeholders. The plan would describe how
reservoir elevations and inflow to Lake Britton, and flows in the stream reaches below the
Pit 3, 4 and 5 dams are to be measured. The plan would include but not be limited to:

. description of existing and proposed site specific locations of flow gages;

. type of instrumentation and recording output,

. frequency of data downloads;

. means for accessing data, e.g., station telemetered or not, standards met;

. entity responsible for maintenance and records;

. plans for dissemination of data;

. flow phone availability,

. rationale for number of gages in place and their locations; and

. descriptions of need and proposed plan for installing, operation and maintaining new
gages.

In its November 25, 2002, letter to the Commission, PG&E notes that, currently,
flow released from the Pit 3 dam into the Pit 3 bypassed reach can be estimated based on the
percent opening of the Lake Britton Jow-level opening and the level of the lake, but the
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accuracy of this estimation may not be suitable to verify compliance with the minimum
flows required under the term of a new license. PG&E states that it would evaluate the
feasibility of installing a flow-release system at Lake Britton, which would be of acceptable
accuracy to verify compliance with minimum flow requirements. PG&E notes that based on
site visits by PG&E and USGS staff during the last decade, it is evident that no site on the
Pit 3 reach would be suitable to meet typical USGS standards for accuracy without major
channel modifications. PG&E comments that it may be possible to achieve precise flow
measurements in the Pit 3 bypassed reach with a large scale bed disturbance that would
require construction of a full-length control structure and installation of a USGS-type
gaging station. However, PG&E points out that in order to construct the control structure
and associated gaging station, an access road would need to be constructed from River Road
to the upper end of the bypassed reach. Construction of this access road would be a major
undertaking given the high and extremely steep slope adjacent to the river channel. PG&E
indicates that construction of this access road could result in adverse environmental effects.

The PRCT agreement specifies that flows in the Pit 3 bypassed reach would be
measured as the sum of spillway flow calculated from hourly reservoir elevation to account
for spill volume and the hourly mean release from a calibrated release valve at the dam, or
by other means acceptable to the USGS. Flows in the other two bypassed reaches would be
measured at existing USGS gages. The FS and FWS signed the PRCT agreement and we
presume this agreement supercedes their previous recommendations pertaining to flow
measurements for compliance purposes.

Our Analysis

Various entities, some with mandatory conditioning authority, recommend in section
3.3.2.2, Aquatic Resources, section 3.3.3.2, Terrestrial Resources, and section 3352,
Recreational Resources, various measures that pertain to flow releases and the water
surface elevation of project reservoirs: (1) minimum flow recommendations in all three
bypassed reaches with provisions for flow shaping; (2) establishment and implementation of
appropriate up and down ramping rates; (3) the release of dry-year freshet flows in a
controlled manner; (4) implementation of measures that would minimize, to the extent
feasible, the effects of uncontrolled high-flow releases to the bypassed reaches; and (5)
restrictions to the water surface elevations at Lake Britton. The Commission would need to
be able to verify compliance with the flow and water-level restrictions that may be included
in any license that may be issued for this project.

79



‘U -
nofficial FERC-Generated PDF of 20040623-0084 Issued by FERC OSEC 06/08/2004 in Docket#: P-233-081

PG&E currently opcrates the following five flow gaging stations in conjunction with
USGS:

. gage no. 11362300: Pit 3 powerhouse near Burney, CA;

. gage no. 11362600. Pit4 powerhouse near Burney, CA;

. gage no. 11362700: Pit5 powerhouse near Big Bend, CA;
. gage no. 11362500: below Pit 4 dam; and

. gage no. 11363000: at Big Bend, CA.

The water surface elevation of Lake Britton is currently monitored and reported by
PG&E gage no. PM37 (letter from R. Shiffman, Senior License Coordinator, PG&E, San
Francisco, CA, to the Commission, dated December 6, 2002). PG&E’s continued operation
and maintenance of the five flow gaging stations and PG&E gage no. PM37 should help to
document compliance with flow requirements that may be required in any new license that
may be issued for this project. However, direct measurement of flows in the Pit 3 bypassed
reach is currently not possible because there is no gaging station.

Flow compliance monitoring at the Pit 3 bypassed reach would necessitate
development of a new measuring scheme. The ideal location for a flow gaging station for
compliance monitoring is adjacent to the channel immediately downstream of the flow
release point, which in this case would be the Pit 3 dam. A stage/discharge relationship
could be developed and accurate flow measurements measured on a continuous basis.
However, the Pit 3 bypassed reach from the dam to the confluence of Rock Creek is
bordered by very steep slopes that rise over 100 feet from the river and the channel itself
would likely require the construction of a weir to establish an accurate stage/discharge
relationship because of its braided, coarse, boulder-dominated substrate. Installation of a
flow gaging station adjacent to the bypassed reach would result in environmental
consequences associated with the construction of the gage station itself, the associated
access road, and provision of electricity to operate the gaging station instrumentation (e.g.,
potential erosion and sedimentation, destabilization of existing steep slopes, disturbance of
aquatic habitat, disturbances to bald eagles, potential degradation of the local visual quality,
and potential disturbance of cultural sites). The PRCT approach to reasonably and
accurately measure the flow released to the bypassed reach by considering such techniques
as establishing calibrated head (depth of the release point at various Lake Britton water
levels) and gate setting discharge relationships would avoid the environmental effects
associated with constructing a new gaging station and is likely to provide data sufficient for
compliance monitoring within a reasonable tolerance limit.

We consider recommendations to provide available flow information to the public to

be primarily related to recreational resources (as discussed in section 3.3.5.2, Recreational
Resources), because it would primarily benefit boaters and anglers.
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Water Use

Although PG&E originally proposed to increase minimum flows into the Pit 4 and
Pit 5 reaches, it did not propose to increase minimum flows into the upstream Pit 3 reach.
Consequently, PG&E's minimum flow proposal could have been implemented without
changing the status quo with respect to the amount of inflow needed for generation and
minimum flows at the Pit 3 development. However, now PG&E proposes, through the
PRCT agreement, to release minimum flows to the Pit 3 bypassed reach ranging from 280
to 350 cfs (see section 3.3.2.2, Aquatic Resources, for a discussion of proposed and
recommended minimum flows). The additional water to meet the higher minimum flow
requirements at the Pit 3, Pit 4, and Pit $ dams could come from reduced generation at their
associated powerhouses. The additional water for the Pit 4 and Pit 5 bypassed reaches could
also come from passing more water through the Pit 3 powerhouse. In the latter instance,
this could be achieved by increasing generation during off-peak periods, which would result
in a more rapid drawdown of Lake Britton. If PG&E takes this approach to meeting its
proposed flow regime, it ultimately could lead to more frequent occurrences of Lake
Britton water levels approaching levels that are suboptimal for shoreline spawning fish
(discussed in section 3.3.2.2, Aquatic Resources) and recreational use (discussed in section
3.3.5.2, Recreational Resources). To compensate for this more rapid drawdown of Lake
Britton, PG&E could either curtail generation at the Pit 3 powerhouse or seek to increase
flow into Lake Britton. As discussed in more detail in section 3.3.2.2, Aquatic Resources,
other parties, including the FS, Interior, and CDFG originally recommended higher
minimum flow releases at all three project dams.

The PRCT agreement establishes an operating protocol for all project developments,
including the Pit 3 dam. The protocol would entail deflating at least one of the Pit 3 dam
spillway bladder gates within 24 hours following the cessation of the first spill event after
November 1, but no later than December 1. The bladder gate would remain deflated until
April 20 or until there is not flow passing the Pit 3 dam in excess of the required minimum
flow for the Pit 3 bypassed reach, whichever is later. The expected result of implementing
this protocol would be an increased frequency of spillage at the Pit 3 dam, which could
enhance the ability of upstream water users to divert flow from the Pit River, if their ability
to do so is linked to periods of spill at the Pit 3 dam.

To meet these proposed or recommended minimum flow regimes, PG&E would need
to either: (1) while utilizing the same quantity of inflow, reduce generation flows by the
amount necessary to meet the new minimum flow requirement; (2) through the exercise of
its senior water rights, to the extent that they exist, meet the increased minimum flow
requirements through the utilization of additional inflow, while keeping generation flows
unchanged; or (3) implement a flow utilization plan intermediate to (1) and (2), above. In
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our developmental analysis (chapter 4.0), we assume that the first approach would be taken
by PG&E.

PG&E, by letter dated January 22, 2003, submitted a report that quantified the
effects on upstream water users if option (2) is implemented (Gallo and Jensen, 2003).
PG&E estimated that implementation of the FS minimum flow alternative would result in an
annual decrease of stored upstream surface water of 43,400 acre-feet, Interior’s minimum
flow alternative would reduce stored surface water by 68,200 acre-feet, and CDFG’s
minimum flow alternative would reduce stored surface water by 78,400 acre-feet.
According to that report, the associated loss in agricultural production would be
$7,767,776, $12,150,512, and $1 3,967,744, respectively, assuming that the crops irmgated
are 64.6 percent alfalfa, at $100 per ton, and 36.4 percent native pasture grasses, at $70 per
ton.

The FS, CDFG, South Fork Irrigation District (SFID), the University of Califorma at
Alturas/Modoc County, and others, in their comments on the draft EIS, presented alternative
interpretations of the potential environmental (socioeconomic and ecological) impacts that
would result if increased minimum flow requirements at the Pit 3, 4, 5 Project were met by
PG&E exercising its senior water rights.

Our Analysis

The relative socioeconomic values of the usc of the nver water for agriculture or for
power generation are, in the first instance, matters for appropriate state authorities to
resolve. The Commission's examination under Part [ of the FPA is to determine how (if at
all) the project can best usc its state-determined water rights in the public interest, giving
equal consideration to developmental and environmental values.

Any water rights disputes that may arise from new higher minimum flow
requirements would be for the SWRCB to resolve. If necessary, the license requirements
bearing on this matter can be made subject to amendment once the state resolves the matter.

To estimate the quantity of water associated with new minimum flow
recommendations, we developed an operational model to analyze flow duration data in
combination with the operating characteristics of the project turbine-generator units. This
model predicted the additional water required to satisfy those recommendations (table 22).

82



Unofficial FERC-Generated PDF of 20040623-0084 Issued by FERC OSEC 06/08/2004 in Docket#: P-233-081

Table 22. Quantity of additional water required to meet various minimum flow
alternatives at the Pit 3, 4, 5 Project. (Source: Staff)
Pit3 Pit 4 Pit 5
(acre-feet) (acre-feet) (acre-feet)

No-Action 0 0 0
PG&E Proposal 0 32,630 08,182
(onginal)

FS Recommendation 125,607 197,072 264,373
(onginal)

Interior Recommendation 276,555 349,448 385,410
(original)

CDFG Recommendation 356,340 459,909 496,871
(oniginal)

PRCT Agreement 21,410 61,799 193,761

Denny is concemed that increased stream flow requirements might cause the
operation of the Pit 3, 4, 5 Project to be modified in such a way that Denny would be limited
in its ability to exercise its diversion rights (letters from Paul S. Simmons, Attorney for
Denny Land and Cattle Company, LLC, Sacramento, CA, to the Commission and Jack
Gipsman, U.S. Department of Agriculture, dated December 19, 2002). The ranch currently
produces revenues of over $2.5 million annually, supporting the local and regional
economy, and Lake Margaret itself provides recreation, aesthetic, and wildlife benefits.

Denny’s ability to divert flow is limited to those periods when spillage occurs at the
Pit 3 dam at Lake Britton. There would be no change in the frequency of spillage with
PG&E’s originally proposed and our originally recommended minimum flow regime
(discussed elsewhere in this document). However, with the higher minimum flows
originally recommended by the FS, Interior, and CDF G, spillage could occur less frequently
at the Pit 3 dam. This could have an adverse effect on Denny’s ability to divert water to Lake
Margaret. We currently do not have sufficient information to be able to quantify the effect
of less frequent spillage on Denny. The PRCT rationale statement indicates that with the
operating protocols specified in the PRCT agreement, there would be a slight increase in the
frequency and duration at the Pit 3 dam. This could result in a slight enhancement of
Denny’s ability to divert flow.
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As a result of negotiations with upstrcam water users, PG&E has withdrawn its water
right complaints related to the existing operation of the Pit 3, 4, 5 Project that it had filed
with the SWRCB (letter from R. Livingston, Lead Director, Power Generation, PG&E, to C.
A. Rich, Complaints Unit, SWRCB, Sacramento, dated February 12, 2004). PG&E also
developed a “commitment” in consuitation with upstream water rights holders that provides
assurance that PG&E would not initiate new water right complaints for specified uses of
water consistent with state law (letter from R. Livingston, Lead Director, Power Generation,
PG&E, to E. Anton, Chief, Division of Water Rights, SWRCB, Sacramento, dated February
13, 2004). Specifically, this commitment states the following:

PG&E will not initiate any new complaint or claim of water rights harm against any
holder of a pre-1914 appropriative, riparian, or permitted or licensed appropriated
right, for any diversion or use of water upstream of Lake Britton (but not including
any diversion in the Fall River or Hat Creek watersheds), so long as said diversions
and use by the holder of the right do not exceed the amounts of the holder’s
historical diversions and use before 1985, and are consistent with the holder’s water
rights.

PG&E states that this commitment would go into effect after issuance of a new license (and
resolution of any associated appeals) with instream flow and other operating requirements
that are consistent with the PRCT agreement or requirements that would not materially
decreasc annual generation more than the PRCT agreement.

Water Quality

Water Quality Plan

The FS recommended, as a preliminary Section 4(e) condition, that PG&E develop a
water quality plan in consultation with applicable federal and state agencics within 1 year of
license issuance. The plan would include provisions to do the following:

(1)  address sanitation facilities and public information at appropriate key recreation
locations to eliminate water contamination effects on recreationists and aquatic

habitats on National Forest System lands;

(2)  monitor water temperature in project reservoirs and bypassed reaches so that effects
of any changes in project flows on beneficial uses can be documented,

84



Unofficial FERC-Generated PDF of 20040623-0084 Issued by FERC OSEC 06/08/2004 in Docket#: P-233-081

(3)  develop appropriate ramping ratcs to reduce suspended sediments downstream of
project dams;

(4)  address aquatic conservation strategy (ACS) objectives within Northwest Forest
Planning area and other FS planning objectives elsewhere in the project; and

(5)  address how project operations and maintenance (O&M) would meet water quality
BMPs by specifically addressing developed and dispersed recreation, roads,
vegetation manipulation, prescribed fire and wildland fire planning and fire
suppression, and watershed practices.

Interior recommended, as a Section 10(j) measure, that PG&E develop a water
quality monitoring plan in consultation with the FWS, FS, CDFG, and SWRCB within 6
months of license issuance. The plan would include measures to ensure compliance with the
state of California Water Quality Control Plan requirements for DO, biological oxygen
demand (BOD), turbidity, conductivity, and pH in all reservoir and stream reaches within the
project boundaries.

Interior also made a Section 10(j) recommendation that PG&E develop a water
temperature maintenance and monitoring plan in consultation with the FS, FWS, CDFG, and
SWRCB within 6 months of license issuance. This plan would describe measures to be
taken to maintain mean daily water temperatures of 20 degrees C (68 degrees F) or less in
the three bypassed reaches, to the extent that PG&E can control such temperatures
(including implementing Interior’s recommended minimum flows and measures to manage
the cold water in deeper portions of Lake Britton). Interior further specifies that PG&E
should install equipment needed to monitor compliance with this criteria within 6 months of
license 1ssuance.

In response to our recommendations in the draft EIS, PG&E, by letter dated June 19,
2003, agreed that a water temperature monitoring program could provide valuable
information that may be helpful in understanding observed biological responses to changed
conditions as a result of implementation of new license conditions. PG&E suggested that
taking periodic checks of DO profiles near the Pit 3 dam may also be valuable.

The FS in its final 4(e) condition No. 22, would require that PG&E develop a water
quality and temperature monitoring plan in consultation with the FS, SWRCB, CDFG, and
FWS. The plan would provide for, but not necessarily be limited to, the following measures:
(1) continuous water temperature monitoring; (2) periodic measurements of DO: 3)
periodic Lake Britton temperature and DO profiles; and (4) documentation of procedures
used to meet water-related BMPs.
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In its biological opinion on the effects of the proposed action on the federally listed
bald eagle, submitted to the Commission by letter dated October 15, 2003, the FWS
includes condition 2.B that pertains to development and implementation of a water quality
monitoring plan. The condition specifies that within 1 year of license issuance, PG&E
should file with the Commission, for approval, a water quality monitoring plan, in
cooperation with the FWS, and other interested stakeholders. The plan would include, but
not be limited to, sampling of water, sediment, invertebrates, and fish, with the appropnate
temporal, spatial, and taxonomic composition to adequately represent conditions. The plan
would also be designed to adequately characterize areas of methylmercury production, as
well as mercury loading into the ccosystem. The former goal should include a focus on
identifying those aspects of project operations and management that may affect
methylmercury dynamics in the Lake Britton ecosystem. F WS states that the production of
methylmercury in the aquatic environment can be influenced by numerous biotic and abiotic
factors, although microbial methylation by sulfate-reduction bacteria is regarded as the most
important pathway for mercury bioaccumulation. Additional ecosystem characteristics,
such as temperature, DO, nutrient loads, sediments, and water level fluctuations that can
cause oscillating redox cycles, are also important factors influencing methylmercury
production, according to the FWS. Although FWS acknowledges that the dams associated
with the Pit 3, 4, 5 Project are not the source of the mercury in the aquatic ecosystem, FWS
concludes that it is possible that the way in which the dams are operated may be contnibuting
to the production of methylmercury and exacerbating the contamination of the aquatic food
chain. The FWS states that although no definitive conclusions can be drawn at this time, it
may be that weekly water level fluctuations in Lake Britton is enhancing methylmercury
production. FWS suggests implementing a water quality plan, as it relates to benefits to the
bald eagle and its foraging base, can achicve the Bald Eagle Recovery Plan Task: 2.222,
Monitor Levels of Pollutants and the Effects They May Have on Eagles.

Qur Analysis

Although we agree with the FS about the need to address project-related activities
that may influence water quality, in many cases, we consider it more appropriate to address
such measures in more focused plans. For example, we conclude the need for and specific
placement of sanitation facilities associated with rccreational use, as originally
recommended by the FS, would be best addressed in a recreation management plan. We also
conclude that public information dissemination regarding measures that could be taken to
protect water quality would be best addressed in an interpretive and education plan. Both of
these measures (included in items (1) and, in part, (5) of the FS’s onginal
recommendations) are discussed in detail in section 3.3.5.2, Recreational Resources. We
discuss a plan to develop appropriate ramping rates, item (3) of the FS’s original
recommendations (and now an element of the PRCT agreement), primarily in section
3.3.2.2, Aquatic Resources. Similarly, BMPs that pertain to the inter-relationship of the
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specific items specified in item (5) of the FS’s original recommendations and water quality
would be addressed in focused plans. Vegetation manipulation would be addressed in a
vegetation management plan (discussed in section 3.3.3.2, Terrestrial Resources),
prescribed fire and fire planning and suppression would also be addressed in part by the
vegetation management plan, as well as the fire management and response plan (discussed in
section 3.3.6.2, Land Use and Aesthetic Resources); and the prevention of water quality
degradation from project roads would be addressed in a road and facilities management plan
(also discussed in section 3.3.6.2, Land Use and Aesthetic Resources). We acknowledge
that many of these plans are inter-related, which influenced our conclusion that an
overarching LHMP (discussed in section 3.3.6.2, Land Use and Aesthetic Resources),
which would include most of the plans referenced above, would facilitate cross-referencing
of plans by PG&E, the Commission’s staff, and other interested stakeholders.

Our review of available water quality information (tables 7 through 15) indicates that
project waters are generally in compliance with applicable state water quality criteria (table
6). Table 9 indicates that water temperature in the bypassed reaches are typically less than
20 degrees C (68 degrees F). Some DO values measured in the deeper portions of Lake
Britton (tables 10 and 11) were below the applicable criterion of 7 mg/l or 85 percent
saturation. Such DO stratification is typical of many deeper lakes, especially those that are
cutrophic, such as Lake Britton, regardless of whether they are natural lakes or created
reservoirs. The only evidence that this low DO and project operations may influence the DO
of the river reaches is a single sample measured at station Pit River 5, which 1s a short
distance downstream of the Pit 3 powerhouse tailrace (table 12). The location of the invert
of the intake to the Pit 3 powerhouse on Lake Britton would typically withdraw water from
mid-depths, based on our review of Exhibit F drawings in the license application. This would
infrequently result in relatively low DO water being released from the Pit 3 powerhouse.
There is no evidence that such local reductions in DO or temperature in project-influenced
waters have adversely affected aquatic biota.

Proposed and recommended flow regimes under a new license that may be issued for
this project have the potential to influence the temperature of project waters. This, in turn,
could alter the quality of the habitat for temperature sensitive aquatic biota. Consequently,
we discuss the influence of flow on water temperature in scction 3.3.2.2, Aquatic
Resources. Water temperature also influences the suitability of habitat for foothill yellow-
legged frog, which we discuss in section 3.3.3.2, Terrestrial Resources.

The predicted water temperature consequences of different flow regimes are based
on water quality modeling that PG&E performed. Measurements taken during the 2002
controlled release study were used to validate the accuracy of PG&E’s water temperature
modeling (Jones and Stokes, 2003). The temperature of project bypassed reaches is
influenced not only by releases from project powerhouses and project dams, but also by
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inflow from tributaries and from numerous hot and cold springs that occur along these
reaches. Such complex interactions may confound a traditional modeling approach. We
therefore agree with the FS and Interior that it is appropriate to monitor the water
temperature of project waters (primarily in the bypassed reaches) to ensure that the flow
regime specified in any new license that may be issued for this project does not adversely
influence the temperature regime so as to affect aquatic biota that are of importance. If
project operations seem to result in conditions that could result in the mean daily water
temperature of project operations exceeding 20 degrees C (68 degrees F), it may be
possible to temporarily modify project operations to maintain cooler water in the project
reaches by increasing generation, which would decrease the amount of warmer surface water
passing over spillways, or increasing flows from low level gates, which would increase the
portion of cooler water from deeper portions of the project reservoirs. Because the water
temperature and DO of all threc project reaches is influenced by water withdrawals from
Lake Britton, both at the dam (from the release valve near the base of the dam and from
spillage) and at the Pit 3 powerhouse intake, periodic temperature and DO profiles taken
near the dam, as FS recommends and PG&E now proposes, would enable documentation of
the relationship of Lake Britton water quality to the observations of temperature and DO in
the downstream reaches.

Project operations also have the potential to increase turbidity and suspended solids
due to erosion and sedimentation. We consider it appropriate to include monitoring for
such parameters in site specific plans that are designed to minimize effects, such as an
crosion control plan and spoil pile management plan, discussed later in this section; the site-
specific design for any recommended new recreational facilities, which could be included in
a recrcation management plan (discussed in section 3.3.5.2, Recreational Resources), or
shoreline stabilization procedures that are addressed in an HPMP (discussed in section
3.3.7.2, Cultural Resources).

The FS preliminary 4(¢) condition would require a water quality plan that addresses
sanitation facilities and public information to eliminate water contamination effects on
recreationists and aquatic habitat, which implies that therc is currently a coliform problem
in project waters. We see no evidence that the state’s fecal coliform standards are violated
under existing conditions. General project operations do 