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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Pacific Gas and Electric,

Poe Hydroelectric Project P-2107-016

N N N N

BUTTE COUNTY’S RECOMMENDED CONDITIONS FOR NEW LICENSE

Pursuant to Federal Power Act (FPA) section 10(a), 16 U.S.C. § 803(a), Butte County
provides these recommendations in response to the Federal Energy Regulatory Commission’s
(Commission) “Notice Soliciting Comments and Final Recommendations, Terms and
Conditions and Prescriptions for Pacific Gas and Electric Company’s (PG&E) Poe Project No.
21077 (Feb. 8, 2005). Our comments are organized as follows.

Section I provides the legal basis for our recommended conditions.

Section II states six recommended conditions and provides explanation. On factual
issues, we rely on the New License Application (December 2003) (NLA), other documents as
cited, and the attached reports prepared by our expert consultants: “Coldwater Fisheries
Impacts and Mitigation” (Attachment 1), “Impacts on Economic Value of River Recreation”
(Attachment 3), “Power Generation Impacts” (Attachment 6), and “Cost of Decommissioning
Big Bend Dam” (Attachment 8). We also attach professional qualifications for our experts
Gayland Taylor (Attachment 2), Chuck Watson (Attachment 4), Marvin Feldman (Attachment
5), Jeff Payne (Attachment 7), and Dennis Gathard (Attachment 9).

Section III proposes further procedures to resolve the disputed issues of law and fact in
this proceeding.

L
INTRODUCTION

The NLA proposes new license conditions that would enhance the environmental
baseline created by the original license. Most importantly, it proposes to change the minimum
flow schedule from 50 cubic feet per second (cfs) to 150 cfs. However, it also would continue
that baseline for another 30 years in many other respects in order to protect the power
generation value of the Project. Thus, the NLA recommends against any recreational flow
schedule and against any mitigation for the Project’s continuing impact on passage of coldwater
fish. Our recommended conditions are intended to protect and enhance all beneficial uses of
the Project reaches as required by FPA Section 10(a) and other applicable laws. Specifically,
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our conditions will mitigate the Project’s continuing blockage of fish passage and navigability
at Big Bend and Poe Dams; the substitution of shallow reservoirs for roughly 3 miles of free-
flowing river; the 90% reduction in frequency of boatable flows in the 8-mile bypass between
Poe Diversion Dam and Poe Powerhouse; and the corresponding loss of potential river
recreation and associated economic benefits to Butte County.

The Feather River Canyon is a unique and outstanding resource of Butte County. Its
scenic beauty, history, and suitability for many forms of recreation, including angling and
boating, are “world-class.” See Butte County, “Comments on Scoping Document 1 (May 3,
2004), Ex. B (Economic Development Opportunity — Feather River, Tourism Related)”
(hereafter, SD-1 Comments). Under the baseline, these resources are dedicated to power
generation in a manner that substantially impairs other beneficial uses. The new license will
achieve a new balance. Under Section 10(a)(1), the new license must assure that the project
“...1s best adapted to a comprehensive plan for improving or developing a waterway or
waterways for the use or benefit of interstate or foreign commerce, for the improvement and
utilization of water-power development, for the adequate protection, mitigation, and
enhancement of fish and wildlife (including related spawning grounds and habitat), and for
other beneficial public uses, including irrigation, flood control, water supply, and recreational
and other purposes....” 16 U.S.C. § 803(a)(1); see also Udall v. Federal Power Commission,
387 U.S. 428 (1967). The Commission recognizes two comprehensive plans that provide
specific direction for this new balance.

First, the new license must be best adapted to the State Water Resources Control
Board’s (SWRCB) Water Quality Control Plan for the Sacramento River and San Joaquin
River Basins (1998) (hereafter, Basin Plan), adopted under Clean Water Act (CWA) section
303, 33 U.S.C. § 1313. While the new license will incorporate the SWRCB’s conditions of
certification under CWA section 401(a) to assure compliance with water quality standards, the
Commission has independent authority under FPA section 10(a)(1) to adopt other conditions to
assure that the new license is best adapted to this plan. The Basin Plan designates beneficial
uses, which are water quality standards, for the North Fork Feather River (NFFR), including
the Project reaches (upper, between Poe Reservoir and Poe Powerhouse; and lower, between
that powerhouse and Big Bend Dam). These beneficial uses are: Municipal Water Supply,
Power, Water Contact Recreation, Non-Contact Water Recreation, Cold Freshwater Habitat,
Spawning, Reproduction, and/or Early Development, and Wildlife Habitat. See Basin Plan,
supra, p. 1I-2.00. The Clean Water Act does not allow the impairment of non-developmental
beneficial uses of this river in favor of hydropower or other developmental uses. It requires
that any federal decision subject to these standards shall “...restore and maintain the chemical,
physical, and biological integrity of the Nation’s waters.” 33 U.S.C. § 1251(a).

Second, the new license must be best adapted to the U.S. Forest Service’s Plumas
National Forest Land Management Plan (1988) (Forest Plan). While the new license will
incorporate the Forest Service’s conditions adopted under FPA section 4(e) to assure the
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adequate protection and utilization of the 144 acres of Plumas National Forest land occupied by
the Project (see NLA, p. E6-1), the Commission has independent authority under FPA sections
10(a)(1) and 4(e) to adopt other conditions to assure that the new license is best adapted to this
plan. The Forest Plan establishes Standards and Guidelines and other management
requirements for the NFFR within Project boundaries, including: “Provide for a variety of
forest related recreation, “Maintain habitat to support viable populations of all native and
desired non-native vertebrate species,” “Maintain or improve water quality to protect
beneficial uses and meet or exceed State objectives,” and “Facilitate permitting of
hydroelectric and other new energy development that reasonably protects all resources.” See
Forest Plan, supra, pp. 4-1 -4-9. In implementing these standards, the new license must
reflect the bedrock purpose of the Organic Administration Act (1897): “No national forest shall
be established, except to improve and protect the forest within the boundaries, or for the
purpose of securing favorable conditions of water flows, and to furnish a continuous supply of
timber for the use and necessities of citizens of the United States....” 16 U.S.C. § 475. The
new license must also reflect the purpose of the Multiple Use-Sustained Yield Act (1960), 16
U.S.C. §§ 528 et seq., which provides for “harmonious and coordinated management” of
timber, water, outdoor recreation, fish and wildlife. 16 U.S.C. §§ 539, 531, 528. More
specifically, it must assure the “sustained yield” - the “high level” of productivity -- of the
affected resources. Id., §§ 529, 531.

Conditions adopted under FPA section 10(a)(1) must mitigate the Project’s direct,
indirect, and cumulative impacts on the natural resources of the Project reaches, to the extent
feasible. Cumulative impacts include: “the impact on the environment which results from the
incremental impact of the action when added to other past, present, and reasonably future
actions....” 40 CFR § 1508.7 (emphasis added). Although the baseline is existing
environmental quality, cumulative impacts here will include those impacts which the original
license created and this new license may not mitigate, such as any continuing blockage of fish
passage or dedication of most in-flow to hydropower generation. See American Rivers v.
FERC, 201 F.3d 1186, 1198 (9" Cir. 2000). A new license is a “new decision” whether to
continue or change each condition of the original license. Confederated Tribes and Bands of
the Yakima Indian Nation v. FERC, 746 F.2d 466, 476 (9th Cir. 1984). A new license must
improve the environmental baseline by mitigating such cumulative impacts, insofar as the
change is justified and within the reasonable control of the project. Under FPA section
10(a)(1), the new license must result in “protection, mitigation, and enhancement” of non-
developmental uses of the affected waters. (Emphasis added). Under these authorities as well
as National Environmental Policy Act (NEPA), 42 U.S.C. §§ 4321 ef seq., a new license may
require compensation or off-site mitigation proportionate to a significant impact that the license
otherwise does not mitigate. See Massachusetts Municipal Electric Co. v. Power Authority of
the State of New York, 105 FERC § 61,102, 61,602 (Oct. 23, 2003);see, e.g., U.S. Fish and
Wildlife Service (FWS), “Mitigation Policy,” 46 Fed. Reg. 7644 (1981), which interprets
NEPA and other substantive laws for the protection of fish and wildlife to require avoidance of
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an impact, mitigation as a second preference, and finally compensation (45 Fed. Reg.
LEXSEE *32).

1I.
RECOMMENDED CONDITIONS

Butte County recommends the following six conditions in the new license to protect,
mitigate, and enhance fish and wildlife and recreation resources affected by the project. We
state each recommended condition in italicized font. We then provide explanation in normal
font.

Condition 1 states a minimum flow schedule between 150 cfs and 300 cfs, depending
on the month and Water Year, to enhance the environmental baseline for coldwater fisheries.
Condition 2 provides for a Fisheries Enhancement Plan, which will assure effective
implementation of non-flow measures to enhance coldwater fisheries, including a fish ladder at
Big Bend or decommissioning, along with enhanced access to tributaries in the Project reaches.
Condition 3 provides for a Recreation Management Plan, which will establish detailed
specifications and performance standards for the recreational facilities. Condition 4 specifies
improvements in recreational facilities, beginning at Poe Reservoir and continuing downstream
to Poe Powerhouse Beach. Condition 5 states a recreational flow schedule of extended spring
spills and one weekend per summer month of boatable flows. Finally, Condition 6 requests a
North Fork Feather Enhancement Fund of $20 million (2006) to partially compensate for the
otherwise significant unmitigated impacts o the new license on river recreation and fish
passage.

We will defer to the SWRCB, Forest Service, or National Marine Fisheries Service
(NMES), with respect to other conditions they will prescribe under CWA section 401(a) and
FPA sections 4(e) and 18. We will further defer to the California Department of Fish and
Game (DFG) and FWS with respect to other conditions they will recommend under FPA
section 10(j), for protection and enhancement of environmental quality. If silent in these
comments, we do not object to the NLA’s other recommended conditions for recreation or
protection of environmental quality.

Our recommended conditions will establish a new balance between power generation
and other beneficial uses of the Project reaches. The minimum flow schedule will restore to
good condition the habitat for coldwater fisheries, at a loss of 6.5% in the baseline power
value. The recreational flow schedule will provide a monthly boating opportunity in the
summer, at an incremental loss of less than 1% of the baseline power value. In other words,
while the Project will continue to dominate the allocation of available flow, the allocation will
be shifted to establish a new balance. The Enhancement Fund of $20 million (2005) over the
license term will be used for off-site mitigation of the otherwise unmitigated impacts of the
Project on coldwater fisheries and recreation. These continuing impacts include: the blockage
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of fish passage at Poe Dam, and the loss of more than $10.1 million per year in economic
benefits to Butte County as a result of diversion of most flow from the bypass reach. In
coordination with any similar funds in the licenses for the North Fork Feather Project (P-2105)
and Oroville Project (P-2100), the Enhancement Fund will be used by non-licensee agencies to
undertake measures both upstream and downstream in the Feather River Canyon to enhance
these beneficial uses which the Project will continue to impair on-site.

We now turn to our specific recommendations.
Condition 1. Ecological Flow Schedule and Other Requirements. The Licensee shall

implement the following requirements for the preservation and enhancement of aquatic
resources in the Project reach below Poe Dam.

A. Minimum Flow Schedule. Licensee shall maintain minimum streamflows at gage
NF-23 in accordance with the table below. Minimum streamflows shall commence within 60
days of license issuance, unless any facility modification is required.

Month Water Year Type
Wet Normal Dry Critically Dry

October 250 250 150 150
November 275 275 150 150
December 300 300 180 150
January 325 300 180 150
February (1) 350 325 225 225
March 350 350 280 270
April 400 375 280 270
May 425 325 250 250
June (2) 350 300 220 220
July (2) 300 275 200 180
August (2) 300 250 200 180
September (2) 300 250 180 180

(1) See pulse flow requirement stated in paragraph (B).
(2) See temperature moderation requirement stated in paragraph (C).

Where facility modification is required to implement the efficient release of minimum flow, the
Licensee shall submit to the Commission any necessary application within one year after
license issuance, and it shall complete such modification as soon as reasonably practicable but
no later than two years after receipt of any required approval. Prior to completion of such
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required facility modification, the Licensee shall make a good faith effort to provide the
specified minimum streamflows within the capabilities of the existing facilities.

B. Pulse Flow. Licensee shall release pulse flow [as may be required by Forest
Service in their respective conditions].

C. Temperature Moderation. Licensee shall moderate the impact on water
temperature [as may be required Forest Service or SWRCB in their respective conditions].

D. Emergency. The requirements of this Condition are subject to temporary
modification if required by equipment malfunction, law enforcement authorities, or in response
to emergencies. An emergency is an event that is reasonably out of the control of the Licensee
and requires Licensee to take immediate action, either unilaterally or under instruction by law
enforcement or other regulatory agency staff, to prevent imminent loss of human life or
substantial property damage. If the Licensee temporarily modifies the requirements of these
conditions, then the Licensee shall make all reasonable efforts to promptly resume performance
of such requirements and shall notify California Department of Fish and Game, State Water
Resources Control Board, Forest Service, U. S. Fish and Wildlife Service, and NOAA
Fisheries.

Explanation for Condition 1

NLA recommends that the new license include a flow schedule of 150 cfs released on a
continuous, year-round basis. NLA, p. Project Resource Summary (PRS)-12. Paragraph A
requires a flow schedule that will better enhance the baseline condition, which results from the
release of 50 cubic feet per second (cfs) under the original license. “[T]he existing project has
altered the historic ecosystem (hydrology and water temperature) and this altered ecosystem
now favors non-native warmwater fish.” Letter from Larry Eng, DFG, to Randy Livingstone,
PG&E (July 18, 2001), p. 7; see also letter from Sharon Stohrer, SWRCB, to Tom Jereb,
PG&E (July 17, 2002), pp. 3-4. The unimpaired inflow in the Project reaches, which
sustained substantial anadromous and coldwater fisheries before Project construction (see
NMES, “Comments, Modified Terms and Conditions, and Modified Prescriptions for the
Upper North Fork Feather River Project, No. 2105” (March 11, 2005) (hereafter, P-2105
Fishway Prescription), pp. 1-2) usually exceeded 1,000 cfs. See NLA Appendix B-1 (“Flow
Duration Curves”). According to PG&E’s “Instream Flow Study” (NLA Appendix E3-14),
habitat (expressed as weighted useable area) for rainbow trout increases rapidly from 100 to
250 cfs, and more gradually thereafter. See id., p. 32.

The recommended flow schedule will substantially enhance the existing habitat for
coldwater fisheries. See Attachment 1, pp. 1-2. It will reduce the baseline power value of the
project by less than 6.5%. See Attachment 6, p. 6. We understand the resource agencies
support and will offer this schedule under their various authorities.
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Condition 2. Fisheries Enhancement Plan. Within one year of license issuance, the
Licensee shall develop, submit for the Commission’s approval, and thereafter implement a
Fisheries Management Plan for the purpose of enhancing the coldwater and other fisheries in
the Poe Project reaches. The plan shall include the following elements.

A. Tributary Access. The Licensee shall inventory all barriers to passage of
riverine trout within the project boundaries, including tributary streams. The plan shall
include location and detailed description of each such barrier, description of ownership and
the feasibility of obtaining permission to remove, and an analysis of the cost-effectiveness of
such removal. Pursuant to a mutually agreeable arrangement with CalTrans and Union
Pacific Railroad, and within three years of license issuance, the Licensee shall construct fish
passage facilities on Flea Valley Creek and Mill Creek. Any facility for fish passage shall be
designed not to retain spawning gravel.

B. Big Bend Passage. Within three years of license issuance, Licensee shall
replace the existing fish passage facility at Big Bend Dam to provide effective passage of trout
and salmon. The design shall include velocity and other features designed to exclude other
reservoir fish. The Licensee shall include in the Fisheries Enhancement Plan a further study of
the feasibility and cost-effectiveness of removal of Big Bend Dam.

C. Spawning Gravel. The Licensee shall replace spawning gravels in locations and
amounts specified in the Fisheries Enhancement Plan as appropriate to enhance trout
spawning.

D. Coordination with Other Projects in Watershed. The Licensee shall coordinate

the implementation of the protection, mitigation, and enhancement measures in this license and
the licenses for North Fork Feather Project (P-2105), Rock Creek-Cresta Project (P-1962), and
California Department of Water Resources’ Oroville Project (P-2100).

E. Ecological Management Committee. Within two months of license issuance,
Licensee shall establish and thereafter administer an Ecological Management Team (EMT) that
includes U.S. Forest Service, U.S. Fish and Wildlife Service, National Marine Fisheries,
California Department of Fish and Game, and Butte County. The Licensee shall consult with
the team to develop and implement the Fisheries Enhancement Plan and coordinate with other
collaborative efforts for upstream and downstream projects on the North Fork Feather River.
The Licensee shall, by consensus with the team, adopt written protocols for schedule and
conduct of meetings and dispute resolution. Through this team and as otherwise required by
applicable law, the Licensee shall consult with these agencies regarding measures within their
respective jurisdictions.

Explanation for Condition 2
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The NLA does not provide for submittal of a Fisheries Enhancement Plan. Consistent
with the Commission’s standard practice, such a plan is appropriate to establish the specific
designs and performance standards of non-flow measures to enhance coldwater fisheries and
other aquatic resources.

Paragraph A requires PG&E to inventory man-made barriers to tributary access within
the Project boundaries, and to evaluate the feasibility of removal in cooperation with any third
party. It further requires PG&E, in cooperation with CalTrans and Union Pacific, to remedy
the barriers to Flea Valley Creek and Mill Creek (see NLA, p. PRS-17, E3.1-224), which are
the “most suitable spawning habitat in the Poe Reach.” NLA, p. PRS-17. Such access may be
accomplished by ladder or removal of the barriers. See Attachment 1, p. 2.

Paragraph B will mitigate the continuing impacts of Big Bend Dam on fish passage.
The dam blocks all upstream passage in most conditions. See NLA, p. E3.1-226. While
“[t]he dam at one time had a fish ladder designed for Chinook salmon passage, major portions
of which no longer exist.” NLA, p. PRS-17. NMES anticipates that its fishway prescriptions
in the ongoing relicensing proceedings on the North Fork Feather “...will allow anadromous
fish to utilize upstream habitats which are presently blocked by the Oroville, Big Bend, and
Poe Dams.” NMFS, P-2105 Fishway Prescription, supra, p. 2. We will support any
reasonable prescription of a fish ladder at Big Bend Dam, if screened to exclude non-game fish
resident in Oroville Reservoir. If NMFS instead reserves its Section 18 authority for this
Project, the Commission may require such upstream passage under FPA section 10(a) or 10(j)
to enhance riverine coldwater fisheries. The new license may omit such requirement (in the
face of the Project’s significant impact on fish passage) only if substantial evidence shows that
the measure will not effectively enhance the coldwater fisheries in the Project reaches.

Paragraph B also requires PG&E to reconsider the feasibility and cost-effectiveness of
removing Big Bend Dam. The NLA’s Big Bend Dam Report” (Appendix E3-16) does not
contain or disclose the engineering and economic data necessary to evaluate (or duplicate) its
finding (see id., p. 6) that such removal would cost $10 million (2008). Attachment 8, p. 1.
As a result, Butte County engaged a structural engineer, Dennis Gathard, to provide an
appraisal-level study of the measure. See id. On the basis of an itemized cost analysis, Mr.
Gathard estimates that removal of the dam structure would cost $6.4 million (2008). See id.,
pp. 7-8. This tracks PG&E’s estimate of $6.2 million (2008) for such removal alone. See id.
Sediment removal is the primary difference between PG&E’s overall estimate of $10 million
and Mr. Gathard’s estimate, which is $3.8 million or 39% less. See id., p. 4." Mr. Gathard
did not locate any explanation for PG&E’s estimate that 100,000 cubic yards of sediment
would need to be removed in addition to the dam structure. See id. He estimates that only

! We have not evaluated PG&E’s estimate that a new weir to replace the backpressure function provided by

Big Bend Reservoir would cost $1 million for construction and $2 million for lost generation during construction.
See Appendix E3-16, p. 5.
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4,500 cubic yards would need to be removed, and contamination of this sediment is unlikely.
See id.

Paragraph C requires supplementation of spawning gravel in the Poe Reach. Such
gravel is a limiting factor for coldwater fisheries. “Spawning habitat in the NFFR and
tributaries above Poe Dam is limited due to the limited amounts of gravel in the main river and
poor tributary access.” NLA, pp. PRS-17, E3.1-228. Further, “[o]ne of the major
contributors in preventing the natural downriver movement of sediment was determined to be
the Rock Creek-Cresta Project immediately upriver from the Poe Project. ... Poe Dam was
also identified as contributing to the problem by preventing the movement of sediment out of
Poe Reservoir into the Poe Reach.” NLA, p. E3.1-230.

Paragraph D requires coordination of mitigation measures for this and PG&E’s other
projects on the North Fork Feather River. “To consider one stream reach without the others
would present a perspective far too narrow to provide accurate assessment of potential sources
for impact or to offer opportunity for modifications that could truly control the level of impact.
As fishery habitat, water quality and recreational benefits are evaluated for any project within
the North Fork, system, the drainage and all hydropower operations on it should be reviewed
as a whole.” See letter from Sharon Stohrer, SWRCB, to Tom Jereb, PG&E (May 7, 1999).
Paragraph D is consistent with NMFS’ stated intention to coordinate its fish prescriptions for
the Oroville Project (P-2100), the Upper North Fork Feather Project (P-2105), and the Poe
Project. See NMFS, P-2105 Fishway Prescription, supra, p. 2.

Paragraph E requires PG&E to establish and administer an Ecological Management
Committee (EMC) as a forum for coordination between PG&E, agencies, and other
stakeholders in the implementation of non-flow measures. Many of these measures include
substantial discretion in design or implementation, such as the amount or locations for gravel
replenishment. The EMC will collaborate with PG&E in the preparation of the Fisheries
Enhancement Plan and, following Commission approval, its implementation. This paragraph
is not intended to delegate any of the Commission’s authority or PG&E’s obligations to other
stakeholders. Instead, it will function to resolve disputes in plan development or
implementation within the range of discretion permitted by the license. The 2001 license for
the Rock Creek-Cresta Project and the pending Settlement Agreement for the North Fork
Feather Project, require such collaboration.

Condition 3. Recreation Management Plan. Within one year of license issuance, the
Licensee shall develop, submit for the Commission’s approval, and thereafter implement a
Recreational Management Plan to enhance recreational use of the project reaches. The
Licensee shall develop the plan in consultation with the Recreational Management Team
established by paragraph (B),; and it shall include all comments of team members and the
Licensee’s responses. The plan shall include the following elements.
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A. Drawings and specifications for facility construction, and standards for facility
maintenance. Licensee shall:

1. Design all facilities to resist vandalism and otherwise protect public
health and safety.
2. Include in the plan: (a) estimates of the expected level of use of each site,

(b) performance standards for the conditions of facilities appropriate to protect public health
and safety, and (c) triggers for improvements in facilities if use exceeds expectation or as
appropriate for public health and safety.

3. Inspect and maintain facilities on a weekly schedule or more frequently
as determined by such inspection.

B. Recreation Management Committee. Within two months of license issuance, the
Licensee shall establish and thereafter administer a Recreation Management Committee that
includes State Water Resources Control Board, California Department of Fish and Game,
California Department of Boating and Waterways, and Butte County. The Licensee shall
consult with the committee to develop and implement the Recreation Management Plan and
coordinate with counterpart collaborative efforts for upstream and downstream projects on the
North Fork Feather River. The Licensee shall, by consensus with the committee, adopt written
protocols for schedule and conduct of meetings and dispute resolution. Through this committee
and as otherwise required by applicable law, the Licensee shall consult with Butte County,
Forest Service, and DFG, and DBW, regarding measures within their respective jurisdictions.

Explanation for Condition 3

The NLA does not provide for submittal of a Recreation Management Plan. Consistent
with the Commission’s standard practice, such a plan is appropriate to state the design
specifications and performance standards for facilities, including the exact locations and
dimensions of trails, the frequency of service for such toilets and trash receptacles, and the
level of use which may justify additional capacity.

Paragraph A requires a Recreation Management Plan, which will state the design
specifications and performance standards for all recreational facilities. Recreation in the
project reaches will increase significantly over the term of the new license. See NLA, p. E5-
139; see also Attachment 3. Certain existing facilities do not have adequate carrying capacity
for future demand. Further, they are maintained in a manner that limits use and may result in
user conflicts. See Attachment 3. Increased usage will require affirmative and systematic
maintenance over the term of the new license. As a result, Paragraph A requires maintenance
at least weekly for trash collection and sanitation.
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Paragraph B requires PG&E to establish and administer a Recreational Management
Committee (RMC) as a forum for coordination between PG&E, agencies, and other
stakeholders in the design and implementation of recreational measures. Other RMC members
will collaborate with PG&E in the preparation of the Recreation Management Plan and,
following Commission approval, its implementation. This paragraph is not intended to
delegate any of the Commission’s authority or PG&E’s obligations to other stakeholders.
Instead, it will function to resolve disputes in plan development or implementation within the
range of discretion permitted by the license. The 2001 license for the Rock Creek-Cresta
Project and the pending Settlement Agreement for the North Fork Feather Project, require
such collaboration.

Condition 4. Recreational Facilities. Licensee shall include in the Recreation Management
Plan appropriate provisions for the implementation of the following measures to enhance
recreational use of the project reaches.

A. Poe Reservoir. Licensee shall:

1. Construct and maintain recreational facilities on the high-flat or other
appropriate areas in the vicinity of the Cresta Powerhouse. Licensee shall: (a) move PG&E
gate to a location on the powerhouse access road below the turn-out to the high-flat area; (b)
install and maintain new gate on gravel access road loop at edge of the high-flat area; (c)
construct and maintain a vehicular barrier, such as post, rail, or boulder which is visually
appropriate, along edge of the high-flat area between the two gates; (d) install and maintain
three picnic tables at the west end of the high-flat area, located to separate users and take
advantage of shade; (e) install and maintain portable or vault toilets and trash receptacles in
appropriate locations commensurate with use and pursuant to Forest Service use standards;
and maintain these facilities weekly during the season of use or more frequently commensurate
with use; and (f) with CalTrans’ approval, install and maintain appropriate signage on
Highway 70 to indicate recreational facilities and maintain safe traffic control.

2. Permit access to Poe Reservoir for hand-carried boats and angling. (a)
Licensee shall keep the access gate open during daylight hours in the summer season. (b) It
shall improve existing trail from the west end of the high-flat area downstream to the eddy
beach, adequate to accommodate pedestrian passage, including hand-carrying of boats such as
inner tubes, kayaks, and canoes. It shall undertake brushing and trail modification for ease
and safety of pedestrian use. (c) In cooperation with California Department of Fish and Game
(DFG), Licensee shall undertake appropriate measures to establish and maintain a viable
recreational fishery. [Specify measure or funding obligations.] (d) With CalTrans’ approval, it
shall install and maintain appropriate signs on Highway 70 to indicate recreational facilities
and maintain safe traffic control.
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B. Sandy Beach. Licensee shall undertake measures to enhance recreational use of
Sandy Beach. (1) It shall install and maintain wooden tread-edge steps on the two informal
trails between the parking and beach areas. (2) In the main use season [specify], it shall
install and maintain two portable toilets and trash receptacles at appropriate locations. (3)
With CalTrans’ approval, it shall install and maintain appropriate signs on Highway 70 to
indicate recreation facilities and maintain safe traffic control. Such signs shall include: on
eastbound Highway 70, “No Left Turn”; on outbound access road, “No Right Turn”; and
across Highway 70 from outbound access road, “Left Turn Only - Turn Around Available 1/4
mi. East.” In addition, Licensee shall extend a traffic barrier along north side of Highway 70
into access road alignment to prevent right turns onto westbound Highway 70.

C. Bardees Bar. Licensee shall undertake measures to enhance recreational use of
Bardees Bar. (1) It shall clean-up the existing site, including removal of informal pit-toilet,
fire rings, abandoned buildings, and construction debris. (2) It shall install and maintain three
picnic tables, including fire rings. These facilities shall be designed to separate users and take
advantage of shade. (3) It shall install and maintain one vault toilet and trash receptacles at
appropriate locations. (4) It shall remove or repair the abandoned bridge. (5) In cooperation
with Butte County, it shall improve site access. For that purpose, it shall: (a) install and
maintain parking zones and barriers at appropriate locations to prevent damage to ecologically
sensitive areas and provide for reasonable pedestrian access to the main channel and site; (b)
construct and maintain a stable, low-maintenance crossing at Bardees Creek that will be
useable by 2-wheel drive vehicles; (c) remove construction and other debris at the existing
Jailed crossings; (d) improve the existing abandoned construction road to an all-weather casual
hiking trail designed to prevent motorized uses and avoid user conflicts with other user-groups,
which includes signage as to destination and mileage, between Bardees Bar and an improved
scenic point downstream of the Highway 70 bridge; and (e) undertake appropriate measures to
respond to reported accidents or problems with road maintenance that may otherwise interfere
with use by 2-wheel drive vehicles, including removal of slumps, downed trees, and washouts.
Licensee shall identify recurrent problems in road maintenance associated with recreational
use and undertake appropriate improvements.

D. Poe Reach Trail. Within 4 years of license issuance, Licensee shall undertake
measures to enhance recreational use of Poe Reach. (1) It shall construct and maintain a trail
between Bardees Bar and Poe Beach. The trail shall be aligned adjacent to the flood-trim line
of the west-side channel. The trailhead at the Poe Beach end shall end at the next road turn-
out north of the Poe Beach turn-out. (2) Licensee shall develop four spur trails at various
locations to provide pedestrian access to the river channel.

E. Poe Beach. Licensee shall construct and maintain a trail along east-side
channel, through the boulder field on the channel margin, to connect to the rope scramble at
the east-side bridge abutment for emergency egress. It shall install and maintain a sign at Poe
Beach stating that casual floaters should exit the river above the bridge.
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F. Poe Powerhouse. Licensee shall undertake measures to enhance recreational
use in the vicinity of Poe Powerhouse. (1) It shall clean-up the existing site, including removal
of informal pit-toilets, fire rings, waste concrete, abandoned mid-channel pilings, and other
concentrated and dispersed debris. (2) It shall install and maintain one vault toilets and trash
receptacle at appropriate locations. (3) It shall improve access by: (a) smoothing and gravel-
surfacing access road to the lower beach; (b) establishing a parking zone on the firmer surface
area of the lower beach with maximum capacity consistent with turn-around, (c) undertaking
minor grading in the high parking area and an existing turn-out (between railroad right of way
and powerhouse), to expand parking capacity, (d) maintaining a passing turn-out at the
existing turnout along west side of powerhouse fence; (e) constructing and maintaining a trail
along the east-side in the vicinity of Poe Beach to provide for suitable and safe access for
angling and other water contact recreation; and (f) installing informational signs regarding
picking up trash, forest manners, availability of parking, and other access and use conditions.

G. Navigation Hazards. Undertake measures to improve navigability of Project
reaches. Licensee shall inventory debris and other man-made modifications within the project
boundaries that are risks to public health and safety. In cooperation with CalTrans and Union
Pacific and with funds from the North Fork Enhancement Fund, Licensee shall provide for the
removal of the identified debris. It shall remove newly introduced debris within project
boundaries over the term of the license.

H. Law Enforcement and Safety.

1. In cooperation with Butte County, Forest Service, and DFG, and California
Department of Boating and Waterways (DBW), Licensee shall establish and undertake a
cooperative program for management of recreational use, law enforcement, and emergency
communication, at Project sites. The program shall be subject to modification on basis of
performance standards included in the plan.

2. By March 1 of each year of the new Project license, Licensee shall provide
$120,000 per year (2006) to fund one FTE of a trained peace officer. The position shall be
housed in Butte County, California Department of Fish and Game, California Department of
Parks and Recreation, or U.S. Forest Service, under a Memorandum of Understanding
between them; and it may consist of a new employee or an appropriate combination of existing
employees. This position shall provide law enforcement services, including patrol, criminal
investigations, and search and rescue.

3. In cooperation with Butte County Sheriff’s Olffice, investigate, purchase and
install radio repeaters at an appropriate location to assist law enforcement and public safety
personnel operating within the North Fork Feather River Canyon.
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Explanation for Condition 4

Condition 4 generally requires enhancement of all recreational facilities in the project
reaches. In addition to the specific justifications below, these measures will enhance tourism,
which is critical to the economic development of Butte County. See Butte County, General
Plan, Recreation Element (1971), p. 2. The County is a tourist destination because of its
renowned beauty, hunting and fishing opportunities, and rich history. See id. The climate and
its waters are suitable for many forms of recreation. See id. The Recreation Element of this
General Plan includes, as goals: providing recreational activities “which will satisfy the needs
and desires of all age groups ...;” reserving sites with “outstanding recreational value” for
“parks and recreational use to avoid their development with less suitable and beneficial land-
uses; and encouraging “the development of private and commercial recreation facilities ... in
order that they may help meet existing and future leisure time needs.” Id., p. 7.

Demand for river recreation in this county will grow substantially over the term of the
new license. Through 2035, population will grow at a rapid rate: in California, by 61
percent; and in Butte County, by 92 percent. See NLA, p. E5-139. Demand for river
recreation will increase even more quickly. PG&E estimated that user-days in the Project
reaches will increase by 94 percent, from 5,808 user-days in 2001 to 11,241 in 2035. See id.

We now turn to the explanation for the specific measures, proceeding from the top of
the Project reaches downstream to Big Bend.

NLA does not recommend any recreational facilities at Poe Reservoir, where formal
facilities do not exist today. See NLA, pp. E5-145, -341. Today, the site is gated, and PG&E
opens the gate only when Rock Creek-Cresta Project makes recreational flow releases. More
frequent access is appropriate. This site is one of few locations within the Project reaches
where access from Highway 70 is relatively easy. It is suited for picnicking and general
recreation. As a result, Paragraph A requires picnic tables, toilets, and trash receptacles for
this site.

Paragraph A requires certain measures to improve vehicle access, including opening of
the gate to recreational use during the summer season. Parking, which is restricted today to
the shoulder of Highway 70, results in an unnecessarily long walk to the informal parking area
and the reservoir. Further, it is unreasonable to expect boaters to carry boats from the
highway to the reservoir.

PG&E has expressed concerns that more frequent usage will increase risk of vandalism
to Cresta Powerhouse. Those concerns, which are legitimate, may be effectively addressed by
maintaining the existing gate at the highway, limiting access to the parking area to daylight
hours, and upgrading security measures along the powerhouse perimeter. The existing lighting
there is often broken, and the fencing is easily circumvented. The new license should require
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continuation of the existing screening that effectively separates the exposed sub-station and
intertie from the informal parking area.

Paragraph B will enhance recreational use of Sandy Beach. According to PG&E’s
Recreation User Count Survey, the highest recreational usage in the Project reaches occurs at
Sandy Beach. PG&E estimates that peak daily use is 56 user-days (NLA, p. E5-46); annual
usage is 3,073 user-days (id., p. E5-131); and such use will increase 1.94% per year to 4,100
in 2015 and 6,020 in 2035. See id. We note that the NLA’s estimates for this and other
recreational sites may substantially underestimate growth in usage in response to improved
flows. See generally Attachment 3.

Additional measures are necessary to meet existing and future recreational demand in a
manner that prevents adverse impacts on environmental quality, including dispersed trash,
human wastes, and trampling or other degradation of a band of riparian vegetation and possibly
special status plant species. See NLA, p. E5-167. The NLA recommends a single portable toilet
and a trash receptacle. NLA, p. E5-341. Given future usage, we recommend two toilets and
multiple trash receptacles.

The NLA recommends a hardened trail from the parking area to Sandy Beach. NLA,
p. E5-341. We concur. Such an improvement of the existing informal trails will avoid
impacts to special status plant species and riparian vegetation. Users are less likely to stray if
access trails are clearly designated and maintained. Since the channel where hardened trails or
stairways will be located will be occasionally exposed to flood flows and high water velocities,
the design of such facilities will be low-profile and resistant to scour loss. The gate to the site
will be maintained for the limited purposes of site closure for reasons of public safety during
flooding and other special circumstances. Further, new signage for east- and westbound
Highway 70 traffic, as well as egress traffic from the site, is prudent for public safety.

Paragraph C will enhance recreational use of Bardees Bar. PG&E estimates that
annual use is 384 user-days today and will increase to 465 user-days in 2015 and 601 user-days
in 2035. See NLA, E5-131. Future use may exceed the site's existing capacity. See NLA,
p. E5-234.

Bardees Bar is not adequately maintained today. Trash and informal fire-rings are
scattered in many locations; several informal pit-toilets are frequently used; and slab
foundations of at least one abandoned construction building obstruct access.

Pursuant to Paragraph C.2, we recommend one vault toilet and multiple trash
receptacles. This recommendation is consistent with the NLA, except that the NLA provides
for a single trash receptacle (see NLA, p. E5-347).
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Paragraph C.1 requires that PG&E remove various forms of debris that create risks to
public safety at Bardees Bar. These include: construction debris on the east-side channel,
scattered metal, bulldozed cobble and boulder materials, and the engineered concrete slope
designed to protect the spoil pile from erosion. The concrete slope will function as an informal
trail if modified by a narrow tread located above the slope toe. The NLA does not recommend
this measure. See NLA, p. E5-347.

Paragraph C.5 requires an upgrade of an existing abandoned construction road that
progresses from Bardees Bar upstream toward the Highway 70 Bridge and gradually climbs
above the channel. This hiking trail will terminate at a scenic overlook of the canyon, the
bridge, and the railroad. This portion of the Feather River is at an elevation below the
snowline and is incised into a very steep, narrow, and rugged canyon. It has high scenic
qualities and is close to Oroville and Chico. If developed in conjunction with the Poe Reach
Trail (see Condition 4.D), it will provide scenic, all-weather hiking opportunities. Current use
of a similar trail system in the South Yuba Canyon is 15-40 user-days per day in the summer
season, and 5-10 user-days per day in the winter season. If the new license requires a flow
schedule suitable for recreation, Butte County estimates that use of the Poe Reach Trail will
average 35 -70 user-days per day during the summer season, and 5-10 user-days per day
during the winter season. The NLA does not recommend this measure. See NLA, p. E5-347.

Paragraph C.4 requires the removal or repair of the abandoned bridge at Bardees Bar.
If the bridge is removed as recommended in the NLA (p. E5-347), PG&E should also remove
the bridge piers and surface metal reinforcements as appropriate for public safety. If the
bridge is not removed, we recommend improvement to form the basis of an extensive river
corridor trail system that would roughly double the mileage of the proposed Poe Reach Trail
alone (Condition 4.D) and enhance access to the entire east-side channel for general
recreational uses.”> A new trail section just downstream of this bridge would provide access to
that entire side of the channel from Bardees Bar to Poe Powerhouse. If so, the informal trail
system along that side of the channel may be developed for casual hiking or mountain biking.
This scenario also preserves the future opportunity to tie the proposed Poe Project Trail to
Lake Oroville, if Department of Water Resources develops a trail along the eastern lakeshore,
following the abandoned railroad alignment between the new railroad bridge at Poe
Powerhouse and French Creek. Under Paragraph C.4, PG&E, in collaboration with other
members of the Recreation Management Committee, will evaluate the comparative merits of
removal or repair, and that PG&E include a final recommendation in the Recreation
Management Plan.

2 In the 7.4 miles of bypass reach below Sandy Beach, the east-side channel is accessible for general

recreation only at the Poe Powerhouse, Poe Beach and Bardees Bar by wading or swimming from the west-side.
Increased minimum flows will largely foreclose such river crossings.
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Butte County also recommends improvements to the access road and signage, in order
to increase capacity. See NLA, E5-169. This recommendation is generally consistent with the
NLA. Seeid., p. E5-347).

Bardees Bar road, which the County maintains, is generally in good condition, except
at the crossing of an unnamed stream immediately upstream of Bardees Bar. Repeated culvert
crossings have failed due to high flows. Pursuant to Paragraph C.5(b), a stable crossing will
provide all-weather access to Bardees Bar. The NLA does not recommend this measure. See
NLA, p. E5-347.

Paragraph D will enhance hiking uses between Bardees Bar and Poe Beach. It requires
construction and maintenance of the Poe Reach Trail, to provide low-elevation access by casual
hikers to the bypass reach. This trail, routed along the west-side of the channel, will provide
an 8.8-mile (roundtrip) hike between these locations, or a 12.8-mile (roundtrip) hike to a
scenic overlook via the new trail proposed upstream from Bardees Bar (see Condition C.5(d)).
In addition, the trail will include spurs that provide access for hiking, water-contact, angling,
and casual-floating in the bypass reach. The trail will be located at an elevation just above the
apparent flood trimline. Where routed within the flood trimline by topography and bedrock,
the trail will be constructed of appropriate materials to resist scour. The NLA does not
recommend this measure.

Paragraph E will enhance recreational use of Poe Beach. PG&E estimates that annual
use is 735 user-days today and will increase to 981 in 2015 and 1,440 in 2035. See NLA, p.
E5-131. PG&E reports that existing use may exceed ecological, physical and facility
capacities. See id., pp. E5-171, E5-238. Generally consistent with the NLA (see NLA, p.
E5-351), we recommend construction and maintenance of a trail along the east-side channel to
connect to the rope scramble at the east-side bridge abutment.

Paragraph F will enhance recreational use of Poe Powerhouse Beach. PG&E estimates
that use is 1,175 user-days today and will increase to 1,568 in 2015 and 2,302 in 2035. See
NLA, p. E5-131. Such use may approach the ecological and carrying capacity of the site. See
NLA, E5-175. Additional measures at Poe Powerhouse will be required to meet the increased
recreational use.

Pursuant to Paragraph F.1, we recommend site clean-up, including removal of human
wastes (due to absence of toilets), dispersed trash, and metal debris and concrete waste in mid-
channel bars. The NLA does not recommend this measure. See NLA, p. E5-355.

Paragraph F.2 requires a vault toilet and multiple trash receptacles for adequate
sanitation. This recommendation is consistent with the NLA (p. E5-355), except that the NLA
provides for a single trash receptacle.
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Poe Powerhouse Beach has inadequate access, including parking capacity. See NLA,
pp. E5-174, ES-243. Paragraph F.2(c) provides for expansion of an existing turn-out, just
above the general entry to the powerhouse area, to provide parking space for 5-8 additional
vehicles. The NLA does not recommend this measure. See NLA, p. E5-355.

Paragraph F.3(a) provides for improvement of the access road to the lower beach.
This is consistent with the NLA. See NLA, p. E5-355. Paragraph F.3(b) further provides
for a secure turnaround on the lower beach, to prevent ad hoc configurations. The NLA does
not recommend this measure. See NLA, p. E5-355.

Paragraph F. (3)(e) provides for a trail on the east-side channel between Poe
Powerhouse Beach and Poe Beach, in order to permit safe access to this reach under the new
minimum flow schedule.” The NLA does not recommend this measure. See NLA, p. E5-355.

Paragraph G requires PG&E to inventory and remove man-made debris in the Project
reaches, in order to prevent risks of injury associated with boating and other forms of
recreation. Debris includes metal and other materials from bridge structures, cars, railroad
rails, and construction. The NLA does not recommend this measure. See NLA, pp. E5-341 er
seq.

Paragraph H will protect public safety as recreational use increases in the Project
reaches. Such increased use may result in vandalism to recreational facilities and parked
vehicles, poaching, and other risks to public safety. See, e.g., NLA, pp. E5-248. In
Paragraph H.1, Butte County recommends systematic coordination between PG&E and law
enforcement agencies. Paragraph H.2 provides that PG&E pay $120,000 per year to fund a
peace officer dedicated to river recreation. See Attachment 1, p. A1-4. Even though such
law enforcement associated with river recreation is generally not the responsibility of a
licensee, this measure partially mitigates the significant economic losses which the new license
will cause to Butte County, as discussed below. Paragraph H.3 provides for upgrade of the
emergency communication system in the river corridor, for the same reason. The NLA does
not recommend either measure.

Condition 5. Recreational Flow Schedule. Licensee shall implement the following flow
schedule and operational requirements to enhance recreational use of the reach below Poe
Dam.

A. Spring Spills. In each Wet and Normal water year, Licensee shall extend the
last expected spill event of the spring runoff season at the Poe Diversion a minimum of 8 days,
resulting in flows at the Pulga gage between 800 and 1,500 cfs. During these extended-spill

3 The channel bed is generally composed of large cobble to small boulder-sized material. This substrate

interferes with secure footing when an angler or other user is in water with significant velocity. Higher minimum
flows will prevent safe access to the east-side channel upstream of the Poe Powerhouse access bridge.
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periods the flow at the Pulga gage may be allowed to vary day-to-day within the specified
range above, but shall remain in a narrow range during each day between 0900 and 1700
hours.

B. Summer Flow Schedule. In all water years, Licensee shall release recreational
flows from Poe Dam one weekend each month from June to October.

1. On release days when Lake Oroville is above an elevation of 800 feet
MSL, the flow release shall be not less than 800 and not more than 1300 cfs. In any given
year, 50% of these days shall be between 1000 and 1200 cfs. Under this condition, the
Licensee shall provide the flow release from 0900-1800 hours at the Pulga gage.

2. On release days when Lake Oroville is at and below an elevation of 800
Jeet MSL, the recreational flow release shall be not less than 1500 and not more than 2500 cfs.
In any given year, 50% of these days shall be above 1750 cfs. Under this condition, the flow
release shall be provided from 1000-1800 hours at Bardees Bar.

C. Ramping Rate. Each recreational flow schedule shall be subject to ramping
rates [as prescribed by water quality certification and the Forest Service’s FPA section 4(e)

conditions]

Explanation for Condition 5

The New License Application does not propose any recreational flow schedule in the
bypass reach. See NLA, p. PRS-22. While suitable flows between 800 to 2,000 cfs (see
NLA, p. E5-279) would occur during spring and other spills, the Project would reduce by
more than 90% the frequency of boatable days in this reach, as shown in the attached table,
which is derived from Attachment 4, Section 6.2.

Table 1.
Comparison of Boatable Days without and With Poe Project Regulation
Month Poe Non-Regulation Baseline
Year Type Year Type
Wet | Normal | Dry/CD | Wet | Normal | Dry/CD

Oct 19 14 17 1 - -
Noy 13 17 24 1 1 -
Dec 8 16 19 1 1 -
Jan 1 6 17 2 2 -
Feb - - - - - -
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Mar - - - 5 5
Apr - - - 3 3
May - - - 2 1
Jun 3 6 18 1 1
Jul 16 19 6 -

Aug 25 13 1 -
Sep 22 16 4 - -
Totals 107 107 106 16 14

Paragraph A provides for extension of spills during spring runoff. Paragraph B
provides for one weekend of boatable flows from June to October. The minimum release in
the summer schedule varies as a function of the level of Lake Oroville. When the lake is
below 800 feet MSL, a long reach of the North Fork Feather below Big Bend Dam is exposed.
As a result, Paragraph B requires a higher release to accommodate rafting, which may
continue beyond the Project boundary to Dark Canyon. The flow schedule reduces power
value by less than 1%. See Attachment 6, Table 5.

This condition is intended to meet unmet demand for recreational boating in the Project
vicinity. “Whitewater boating has repeatedly been shown to be in demand in the region and
supporting it on the Poe project expands opportunities for boating in the NFFR complex.”
Letter from Harry Williamson, National Park Service, to Tom Jereb, PG&E (July 2001), p. 3.
The NLA acknowledges that there is unmet demand for whitewater boating in the Project area.
See NLA, p. E5-137. No comparable whitewater is proximate to Chico, Paradise, and
Oroville. See id., p. E5-321. In the PG&E Whitewater Study, most boaters stated that they
would return to the bypass reach if adequate flow is provided. See id. They stated specifically
that the upper reach is above average and may be among the best whitewater resources in the
region. See id., p. E5-317. Further, Condition 5 will result in extension of the whitewater
opportunities in the upstream Rock Creek-Cresta Project, where use already exceeds the pre-
licensing predictions. See PG&E, “Draft Recreation Monitoring Report (P-1962)” (Feb. 25,
2005).

We acknowledge that a recreational flow schedule may adversely affect foothill yellow-
legged frogs (FYLF) and other species that benefit from the Project’s flow regulation. PG&E
continues to study such impacts in the implementation of the new license for the Rock Creek-
Cresta Project. See, e.g., NLA, p. PRS-22. The development of the scientific record will
assist in the refinement of any recreational flow schedule to mitigate any adverse impacts.
However, it is legally wrong, as discussed in Section I, to permit a new license to largely
eliminate the beneficial use of boating as protected by water quality standards and other
applicable law, due to potential impacts on another beneficial use.
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Condition 6. North Fork Feather Enhancement Fund. Licensee shall establish and fund a
trust fund, “North Fork Feather Enhancement Fund,” to address the project’s otherwise
unmitigated adverse impacts on the beneficial uses of the North Fork Feather. It shall
provide: $5 million (2006) within 6 months of license issuance and $500,000 per year (2006,
subject to CPI adjustment), in each subsequent year during the term of the new license. It
shall adopt a trust instrument consistent with this Article.

A. Governance. The trust instrument shall provide that the U.S. Forest Service,
Fish and Wildlife Service, National Marine Fisheries Service, California Department of Fish
and Game, California Department of Boating and Waterways, and Butte County, shall govern
the Enhancement Fund and report annually to the Licensee and the Commission about
expenditures. The trust instrument shall further provide that: (1) the Licensee may consult
with these agencies but will not approve or otherwise be responsible for any funded measure;
(2) the agencies shall report annually to the Licensee and the Commission regarding any
expenditures; and (3) any unused funds at the end of the new license shall revert to Licensee.

B. Fisheries Account. One-half of the initial and each annual contributions
required by Condition 6 shall be paid over to a Fisheries Account, for the enhancement of
anadromous and other coldwater fisheries in the Feather River Basin or elsewhere in Butte
County. The trust instrument shall provide that the account may be used to fund the removal
or remediation of fish barriers that prevent access to historic habitat at locations including
Burte Creek, including Little Butte Creek, Honcutt Creek, and lower Feather River below
Oroville Dam.

C. Recreation Account. One-half of the initial and each annual contributions
required by Condition 6 shall be paid over to a Recreation Account, for the enhancement of
river recreation in the Feather River Basin or elsewhere in Butte County. The trust instrument
shall provide that, subject to the governance above and any further regulatory approvals, and
in coordination with related provisions in the new licenses for other projects in the Feather
River Basin, the Recreation Account may be used to fund the following measures, among
others:

1. An urban whitewater park below Lake Oroville.

2. Feather River Corridor, which will include: (a) linkages from Lake
Almanor to the Poe reaches, such as coordinated trails or shuttle service and (B) a boating
trail from Oroville Dam to confluence with Sacramento River, consisting of appropriately
spaced access and camping facilities

3. Trail access and boating tow services at the Bald Rock run of the Middle
Fork Feather River near Oroville Reservoir.
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4. Improvements to Berry Road adjacent to Lake Oroville for boating
access.

5. Tow services below Big Bend Dam to Dark Canyon on Lake Oroville.

6. Feather River Visitor Center on Highway 70.

Explanation for Condition 6

The NLA does not recommend any off-site measure for the Project’s unmitigated
impacts on the beneficial uses of the NFFR. Poe Dam will continue to be an impassable
barrier to upstream fish passage. Even under the proposed minimum flow schedule, the
Project will continue to divert most in-flow from the bypass reach, preventing the release of
such flow to further enhance coldwater fisheries. Further, the Project will continue to
eliminate most of the days when inflow from the Rock Creek-Cresta Project would otherwise
result in boatable flows in the bypass reach. While it may enhance suitability for angling and
wading, a new license will necessarily and significantly impair boating potential associated
with the reaches’ easy shuttle logistics, remarkable scenery, and proximity to Oroville, Chico,
and the Sacramento and San Francisco Bay areas. Butte County, SD-1 Comments, supra,
Exhibit B. By comparison with a non-power license that permits release of all inflow, a new
license will reduce net economic value of all forms of river recreation by $10.8 million per
year (2005) (if the license does not require a recreational flow schedule), or $10.1 million per
year (if it does). See Attachment 3, p. A3-8.

Condition 6 requires PG&E to fund a North Fork Feather Enhancement Fund for such
off-site mitigation. It requires total funding of $20 million (2006) over a 30-year license. If
the new license does not contain a recreational flow schedule, Butte County requests that this
funding level be increased by $500,000 per year, which is roughly the economic benefit of
such schedule. See Attachment 3, p. A3-8.

Paragraph A provides that certain public agencies responsible for resources
management in the Project vicinity will govern the Enhancement Fund. PG&E’s enforceable
obligation will be limited to funding. The trust instrument that PG&E will establish will
require that the agencies (as a condition of trusteeship) will report annually on expenditures
and will be accountable for expenditures pursuant to their own public procedures and
requirements not administered by the Commission.

Paragraph B provides that one-half of the funding will be used for off-site fisheries
mitigation. Potential measures include purchase and enhancement of riparian lands to provide
anadromous and other coldwater habitat in waters elsewhere in Butte County (see Attachment
1, p. A1-5) and removal of barriers on such waters.
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Paragraph C provides that the other half of the funding will be used to undertake off-
site recreational measures. These agencies have considered all of the listed measures as
potential off-site mitigation in the relicensing proceeding for the Project and Oroville Facilities
downstream. None of these measures will require Commission approval, since the Licensee’s
obligation is limited to funding the Enhancement Fund. As a result, Butte County does not
explain the specific benefits of these measures, although we will do so for the completeness of
the record if requested by the Commission. See generally Butte County, SD-1 Comments,
supra, Exhibit B (which discusses many of these measures).

1.
FURTHER PROCEDURES

Butte County requests the following procedures for this proceeding.

A. Technical Conference

PG&E will likely dispute many of these recommended conditions, including fish
passage or decommissioning at Big Bend Dam, the recreational flow schedule, and the
Enhancement Fund, and the legal and factual basis. Pursuant to 18 CFR § 385.601, we
request that Office of Energy Projects convene a Technical Conference once NREA comments
and replies have been submitted, in an effort to identify, discuss, and resolve any differences in
analytical data or method that underlie such disputed conditions.

We recommend against the Commission’s standard practice of relying on paper
hearing, the back-and-forth submittal of pleadings. However, if OEP elects to proceed in this
manner, the applicant for a discretionary approval, here PG&E, has the burden of proof on any
disputed issue. 5 U.S.C. § 556(d). For example, the NLA argues that certain alternative
measures, such as a boating flow schedule, cannot be proven to have net benefits, given the
potential for adverse impacts on frogs and eagles. It is true that, in the absence of a controlled
experiment where one variable is varied at a time, the actual impacts of such measures cannot
be known with certainty.  See, e.g., D. Ludwig, “Uncertainty, Resource Exploitation, and
Conservation, Science (Apr. 2, 1993), p. 17; D. Castleberry, “Uncertainty and Instream Flow
Standards,” Fisheries (Aug. 1998), p. 20. At the end of the day, however, PG&E has the
burden of proof to justify the Project’s continued diversion of flow from the bypass reach. If
PG&E disputes the analytical method used in any of our expert reports, we will request that
PG&E submit an alternative method for hearing on the disputed issue.

B. Coordination of Several Proceedings

We request that the Technical Conference be noticed to the parties in the relicensing
proceedings for the upstream North Fork Feather Project and the downstream Oroville Project.

Butte County, NREA Comments
PG&E, Poe Project (P-2107-016)

-23-



200504115081 Recei ved FERC OSEC 04/11/2005 04:01: 00 PM Docket# P-2107-016

These projects plainly have cumulative impacts on fish passage and river recreation. Many
disputed issues are common to these proceedings. We request that, in the agenda and at the
conference itself, OEP ask the parties in the several proceedings to consider whether and how
to coordinate mitigation measures to achieve efficiencies and avoid duplication.

C. Disclosure in Environmental Document

We request that OEP publish, in its NEPA document, its recommended conditions for a
new license. This will become the standard practice under the Integrated Licensing Process
after July 23, 2005, and it will benefit all parties in this proceeding to understand the extent to
which OEP disagrees with their respective recommendations.

In turn, we request that the NEPA document state the specific basis for each such
condition. As a general matter, the Commission must have and state a rational basis for
choosing among competing methods or evidence. Farmers Union Central Exchange v. FERC,
734 F.2d 1486 (D.C. Cir. 1984). The Commission must exercise independent judgment and
may not assume that evidence submitted by the applicant or any other party is adequate as the
basis for its decision. 40 CFR § 1502.14(a); Scenic Hudson Preservation Conference v.
Federal Power Commission, 354 F.2d 608, 620-1 (2nd Cir. 1965). Any model on which the
Commission relies must be consistent with scientific method, reliable, and probative. Fed.
Rules Evid. 702; Daubert v. Merrell Dow Pharmaceuticals, 113 S.Ct. 2786 (1993). More
generally, in any finding based on the record, the Commission must identify the facts on which
it relies, explain why these facts are reliable and relevant, and then demonstrate how the facts
support its decision. See 5 U.S.C. §§ 556, 557, 706(2); Motor Vehicle Manufacturers
Association v. State Farm Insurance, 463 U.S. 29 (1983); Burlington Truck Lines v. United
States, 371 U.S. 156 (1962).

1v.
CONCLUSION

Butte County respectfully requests that the Commission adopt these recommended
conditions in any new license.

Dated: April 11, 2005
Respectfully submitted,

Bruce Alpert, County Counsel

Robert MacKenzie, Deputy County Counsel
BUTTE COUNTY

25 County Center Drive

Oroville, CA 95965
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Butte County, NREA Comments
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Mike Ramsey, District Attorney

Harold M. Thomas, Special Deputy District Attorney
BUTTE COUNTY

25 County Center Drive

Oroville, CA 95965

Richard Roos-Collins

Special Deputy District Attorney, Butte County
100 Pine Street, Ste. 1550

San Francisco, CA 94111

(415) 694-3000 ext. 103

(877) 549-1974 (efax)

rrcollins@n-h-i.org

On behalf of BUTTE COUNTY
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DECLARATION OF SERVICE

Pacific Gas and Electric Company
Poe Hydroelectric Project (P-2107-016)

I, Shane Conway, declare that I today served the attached “COMMENTS OF BUTTE
COUNTY ON NOTICE OF READINESS FOR ENVIRONMENTAL ANALYSIS,” by first-
class mail to each person on the official service list compiled by the Secretary in this
proceeding.

Dated: April 11, 2005

Shane Conway

NATURAL HERITAGE INSTITUTE
100 Pine Street, Ste. 1550

San Francisco, CA 94111

(415) 694-3000 ext. 118

(877) 549-1974 (efax)
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GAYLAND TAYLOR

33 CHICORY ROAD
CHICO, CALIFORNIA 95928
(530) 345-0219
(530) 345-02 19 (FAX)
GTXFG(@AOL.COM

Coldwater Fisheries Impacts and Mitigation
Pacific Gas and Electric Company, Poe Project ( P-2107)
North Fork Feather River, Butte County, California

Gayland Taylor
Retired Fish and Game Warden, and Fisheries Consultant

1. Executive Summary. This memorandum will provide the basis for the following
conditions recommended in Butte County’s comments on the “Notice of Readiness for
Environmental Analysis” in this proceeding: (1) an ecological flow schedule; (2) a fisheries
enhancement plan addressing tributary access, passage over Big Bend Dam, and the
importation of spawning gravel; and (3) a North Fork Feather Enhancement Fund. These
recommended conditions will benefit efforts to restore viable coldwater fisheries on the North
Fork Feather River (NFFR) and mitigate for loss of such fisheries as caused by Big Bend Dam
(which was the first significant barrier to fish passage on the North Fork) and subsequent
facilities now included in the Poe Project.

2. Objective. This memorandum was prepared to address the project’s adverse impacts to
the NFFR anadromous and other coldwater, and to recommend measures to mitigate for such
adverse impacts.

3. Documents Reviewed. I used PG&E’s Application for New License (2003) and
documents prepared by the National Marine Fisheries Service (NMFS) and the Fish and
Wildlife Service (FWS) in the preparation of this memorandum. The mitigation measures
proposed were derived using a combination of agency reports from FWS, NMFS, California
Department of Fish and Game, the State Water Quality Control Board, and the U.S. Forest
Service, and 25 years of experience with management and enforcement activities related to
fishery issues in Butte County.

4. Qualifications. My professional qualifications are Attachment 2.

5. Ecological Flow Schedule.

5.1. Agencies’ Flow Proposal. The North Fork Feather River was historically an
important recreational fishery that attracted anglers to Butte County from around the country.
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The runs of rainbow trout, spring-run Chinook salmon, and steelhead were particularly
impressive. The ecological flows we expect to be included in the Forest Service’s Section 4(e)
mandatory conditions and the State Water Board’s water quality certification will partially
correct for the loss of habitat that existed prior to the construction of hydroelectric facilities on
the NFFR. Licensee’s studies related to the flow proposals, however, were not designed
specifically to mitigate for loss of anadromous fish and did not incorporate flows that may be
needed if NMFS modifies its current trap-and-haul proposal again. A complete review of
proposed flow requirements will be needed if anadromous species are reintroduced into the Poe
reach of the NFFR.

5.2. Temperature Regulating Flows. FWS has stated: “[T]he waters of the North
Fork Feather River watershed have beneficial uses that include coldwater habitat and coldwater
spawning habitat. Under these use designations, waters must be maintained in a condition that
will support a coldwater ecosystem.” FWS, “Comments on Scoping Document 1 for
Relicensing of the Poe Hydroelectric Project (FERC Project No. 2107-016)”, p. 3 (2004).
FWS's “water temperature goal in the Project area is to maintain a mean daily maximum water
temperature of < 20°C at all times. This water temperature goal prevents undue stress to
aquatic resources .... [M]inimum flows, within a variable flow regime, should be proposed so
that the < 20°C water temperature goal can be maintained . . . .” Id. I agree. Additional
flows should be designed to cool water in the Poe reach through the warmest summer months,
in order to insure that the added benefits to the fishery created by other mitigation measures
are not negated. Licensee should evaluate various ways of reducing temperatures when
necessary to protect recreational fisheries. Options may include: (1) Increasing flows within
the project boundaries in an effort to reduce the length of time of exposure to ambient air
temperatures; and (2) Regulating release points within the Poe reach by utilizing releases from
Poe dam or the tunnels that supply water to the Poe powerhouse at various points along the
Poe reach. If NMFS does not modify its trap-and-haul proposal, a review of temperature
maintenance conditions will be required.

6. Fisheries Enhancement Plan.

6.1. General. Measures that are being reviewed for on-site fishery improvement will
help to reestablish a viable recreational fishery in the Poe reach of the North Fork Feather
River. Agency reports and conclusions helped in the formation of some of my
recommendations.

6.1. Tributary Access. FWS has stated: “Two major tributaries, Flea Valley Creek
and Mill Creek are important spawning areas for trout. Suitable access for trout and other fish
species should be maintained throughout the term of the license.” FWS, “Comments and
Additional Information Requests Concerning FERC’s Notice of Application Tendered for the
Poe Hydroelectric Project, No. 2107-016,” p. 14 (2004). I agree. Trout have been routinely
viewed using or attempting to use these streams, as both have adequate flow and temperature
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regimes to support a limited amount of spawning activity. Both Mill and Flea Valley Creek
would benefit, however, from implementation of measures to aid fish passage. Fish ladders at
one or both sites could be engineered and constructed within three years to allow for existing
trout populations to begin recovery. Physical manipulation of the streambed of one or both
streams should be undertaken to aid in fish passage. The streambed enhancement should be
undertaken within three years or within a mutually agreed upon time decided by Licensee and
the Fishery Advisory Board. Maintenance of the fish passage facilities should be insured to
allow passage for spawning trout throughout the life of the project. Money set aside for
enforcement of fishery protection issues in the North Fork Feather Enhancement Fund could be
used for increased levels of protection for migrating trout and for stream habitat protection in
both important spawning streams.

6.2. Big Bend Dam. Trout and salmon in Oroville reservoir currently attempt
upstream migration into the Poe reach. Under most conditions, access to the Poe reach is
blocked by Big Bend Dam. Licensee has contented that passage at Big Bend Dam is
inconsistent with overall fishery management strategies, but FWS has not accepted this
argument. FWS, “Comments and Additional Information Requests Concerning FERC’s
Notice of Application Tendered for the Poe Hydroelectric Project, No. 2107-016,” p. 5-6
(2004). T agree with FWS. Improving fish passage over the Dam will enhance recreational
fisheries in the Poe reach. Passage of game fish from Oroville Reservoir into the NFFR would
create safer conditions for anglers. Any fish passage structure at Big Bend Dam, including a
fish ladder, should be designed to selectively allow only recreational fish to pass upstream into
the NFFR and thus prevent an influx of non-game fish.

6.3. Import Spawning Gravels to Restore Fish Habitat. Licensee’s NLA and agency
reports indicate that lack of spawning size gravel currently limits the restoration potential of
NFFR recreational fisheries. NLA, pp. PRS-17, E3.1-228; NMFS, “Comments, Modified
Terms and Conditions, and Modified Prescriptions for the Upper North Fork Feather River
Project, No. 2105, p. 22 (Mar. 11, 2005). In addition, FWS has stated that Licensee’s gravel
analysis was incomplete. FWS, “Comments and Additional Information Requests Concerning
FERC’s Notice of Application Tendered for the Poe Hydroelectric Project, No. 2107-016,” p.
4 (2004). I agree. Gravel importation will add spawning habitat, and it will provide better
habitat for aquatic insects, which are an important source of food for fish in the river.
Licensee should review the potential for adding spawning size gravel to the Poe reach, and to
Mill and Flea Valley Creeks, to compensate for the loss of gravel that is captured by upstream
dams. Gravel replacement should continue for the life of the project.

6.4. Off-Site Mitigation Measures. NMFS has proposed a plan to reestablish an
anadromous fishery in the NFFR. NMEFES anticipates a complex trap-and-haul program to
restore the NFFR anadromous fishery. The advantage of the NMFS plan is that it puts many
miles of stream back into anadromous fish production. In the event that the trap-and-haul plan
is not required for this project, I believe that additional off-site measures for mitigation for the
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loss of anadromous fisheries habitat should be required. While difficult to estimate, the
economic value of these lost fisheries is probably enormous, especially since some salmon and
steelhead species that existed in the NFFR have since been listed as threatened or endangered.
This listing has forced protective measures to be implemented on a vast array of everyday life
activates in Butte County. Conducting everyday activities for Butte County residents including
farmers, fishermen, and many others has become more regulated and more expensive.

7. North Fork Feather Enhancement Fund.

7.1.  Funding for Law Enforcement to Protect Fishery Habitat. Law enforcement
must be active to assure the effectiveness of measures for fisheries mitigation and enhancement
in the NFFR. By upgrading law enforcement protection with supplemental funding, we can
ensure that fisheries gains will not be lost. An increased enforcement presence is essential to
public education, use, and security in what has been a remote and largely unpatrolled area of
Butte County. I estimate that a fund of $ 120,000 be allocated annually for enforcement use,
to protect against poaching and further habitat destruction. Funding should be made available
within one year of license issuance.

7.2.  Ecological Management Committee. I believe that the Licensee should establish
and thereafter administer am Ecological Management Committee (EMC) that includes FWS,
NMES, USFS, DFG, and Butte County. The purpose of the EMC will be to further advance
the health of existing fisheries in the NFFR and to evaluate and implement proposals that
enhance salmon and steelhead recovery in and outside the project area, within the scope of the
approved Fisheries Management Plan. The EMC should also coordinate with other agencies
and private entities that are planning salmon and steelhead enhancement projects, including
evaluating water transfers or purchases. It should examine off-site enhancement measures,
including riparian land purchases from willing sellers in Butte County. Land purchases should
equal the amount of stream lost to salmon and steelhead production because of Licensee’s
activities on the NFFR. Purchases should include a sufficient amount of land adjacent to
streamside to protect the stream from degrading or polluting activities. It should be able to
link salmon and steelhead enhancement land purchases with other sources of money to
maximize fishery recovery potential.

7.3 Poe Fisheries Account. I believe that the License should establish a North Fork
Feather Enhancement Fund, including a Poe Fisheries Account. The fund could be used to
purchase riparian land along other coldwater streams in Butte County, in order to mitigate
significant project impacts that cannot be mitigated even if the ecological flow schedule is
adopted. The level of funding should reflect cost to acquire like properties. I calculate the
appropriate funding as follows. (1) The Project eliminates 10 miles of anadromous habitat.
(2) An acre-wide corridor along that reach is 506 acres. (3) Riparian land costs $5,000 per
acre in Butte County. (4) This results in funding level of $2,530,000.
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7.4 . Natural Resources Damage Assessment. I believe that the Commission should
also account for economic losses associated with the lost anadromous fisheries, by conducting
a natural resources damage assessment (NRDA). DFG has a standard assessment method.
See http://www.dfg.ca.gov/ospr/organizational/scientific/nrda/nrda.htm.

8. Conclusion.

I conclude that Licensee has not sufficiently addressed the measures necessary for
recovery of fisheries in the North Fork Feather River. The conditions set forth by NMFS and
other agencies will lead to a net benefit to NFFR fisheries, but the alternate and
complementary measures proposed by Butte County will achieve a greater beneficial result.
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Gayland Taylor
33 Chicory Road
Chico, California 95928
phone (530) 345-0219, fax (503) 345-0219, e-mail gtxfg@aol.com

PROFESSIONAL EXPERIENCE

California Department of Fish and Game: 1971 to 2003

1971 to 1976

Performed all the varied duties of a warden in a southern California district, including marine
resource protection. Initiated a strong pollution response and prevention program in an area
devoid of such activity in the past. Created an atmosphere of trust between the public and the
Department in a district which lacked confidence in the Departments= ability to protect fish
and wildlife. Initiated projects aimed at protection of steelhead fisheries in Ventura and Santa
Barbara Counties.

1976 to 2003

Performed all the varied duties of a warden and Lieutenant in the Central Valley/Central Sierra
Region of California. Supervised a squad of wardens who were trained to respond to
environmental threats to fish and wildlife and their habitat.  Initiated strong public support for
protection of critical habitat, and wrote grants for the public and other conservation groups to
provide funding for habitat improvement projects. Trained and supervised other Department
and non Department personnel in effective administration of stream protection laws. Trained
and supervised Department personnel and other agencies in the fields of hazardous materials
response and incident command systems. Drafted a manual for wardens to use in response to
pollution events. Directed cleanup and completed detailed investigations on several major
pollution cases. Accomplished a much higher degree of protection for Spring-run salmon and
other anadromous fish species by directing prioritized protection efforts and securing and
managing grants to allow for this extra work. Effectively worked with a variety of special
interest groups in the State who are affected by actions taken to protect fish and wildlife and
their habitat.

2004 to present
Consultant (part time) providing expertise and assistance to individuals with the environmental
permitting process related to stream work in California .

2004 to present
Serve on the California Advisory Committee on Salmon and Steelhead Trout. A committee
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formed by the legislature to provide guidance to the Legislature and to the Department of Fish
and Game regarding salmon and steelhead management and protection.

JOB RELATED SKILLS, TRAINING AND ACHIEVEMENTS

. Grant writer and administrator for various projects, including stream rehabilitation
projects, and increased protection for anadromous fishery resources

. Manage and supervise a squad of wardens who evaluated, wrote and monitored
sensitive environmental permits. Supervise this process when enforcement action was
necessary.

. Serve as the contract manager for grants obtained to manage and protect threatened and

endangered species of salmon.

Certificate(s) of Appreciation

J Chico State University for guest lecturing on fish and wildlife issues, 1990 - 1999

. Certificate of Award from North American Wildlife Enforcement Officers Association
for serving as Director, Art Project Director, and Vice-President, 1990

. Numerous certificates of appreciation for guest lecturing to schools, service groups and
fish and wildlife stake holder groups, 1974 - 1999

. Certificate of appreciation from California Fish and Game Wardens Protective

Association for serving as Director and job steward, 1986 - 1989

Letters of Commendation

. Commendation letter from my supervisor for my investigation, enforcement, and
cleanup actions taken in response to a major pollution event which destroyed a trout
stream and damaged a mountain lake.

J Commendation letter from the Butte County District Attorney for work on a train
derailments along the North Fork of the Feather River and subsequent investigations
which lead to a leadership role in developing a Feather River Spill Response Plan.

Committee Work (act as advisor, draft management plans or serve as liaison for DFG)

° Anadromous Fishery Enforcement Committee, 1999 - 2003

° Pesticide Training Committee, 1998 - 2003

. Governors Select Committee on pollution revision laws, 1998
° Pollution Response Manual Committee, 1994 - 1998

° Environmental Crimes Task Force, 1997- 2003

. Hooked on Fishing Not Drugs, 1995 - present

. Spring-run Salmon Recovery Work Group, 1993 - present
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Butte Creek and Big Chico Creek Watershed Work Groups, 1996 - present
Feather River Spill Contingency Committee, 1995 - 1998

Deer Creek Spill Contingency Committee, 1999 - 2003

Butte County Committee on Water, 1998

Butte County Committee on Mining, 1989

Suction Dredge Regulation Review committee, 1982

Committee on Law Enforcement Policy, 1980 - 1984

Ventura County Committee on Oil Pollution, 1974 - 1976

Pollution/HazMat Instructor

. Pollution instructor for the Captains squad for pollution response while assigned to
Ventura County, 1972 - 1976

. Pollution response instructor for the Central Valley/Central Sierra Region on pollution,
1984 - present

. Hazardous Materials AFirst Responder@ instructor for regional personnel, 1999-2001

. Incident Command Systems instructor for all Department personnel, 1994-2001

Other Projects/Assignments

. Served as incident commander on several pollution events and on several salmon
rescues

. Organize and write an informational brochure about California Fish and Game Wardens
for legislative and public distribution

. Provide training and lead wardens in issues dealing with anadromous fish
protection, 1981 to 2003.

. Act as Department representative on various environmental crime task forces

o Field Training Officer and Lieutenant

RELATED PROFESSIONAL AND SUPERVISORY EXPERIENCE

Act as the legislative representative for the Wardens Association and later serve in this same
role for the Wardens Supervisors and Mangers Association. Provide bill analysis, drafted
letters of support or opposition on bills, gave advise to legislators and gave testimony on
issues affecting fish and wildlife or the wardens role in protection of fish and wildlife, 1995 -
2004.

Member and Former Director and Vice-president of the North American Wildlife Enforcement
Officers Association. 1982 - present

Participated in the formation of this organization whose purpose is to advance the goals of
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natural resources conservation in North America and to increase the level of professionalism
for Wildlife Conservation Officers. Aided with the transformation of this association from a
few hundred officers to membership which now includes officers in most States and all the
Canadian Provinces. Organized and directed a National convention and independently managed
an art project fund raiser for North American distribution.

California State University at Chico 1985 to 1989

Planned and taught lessons in natural resources law enforcement and conservation education.
Participated in career counseling for students and assisted the Department of Fish and Game
with affirmative action recruitment.

Butte Community College 1984 t01985 Ventura Community College 1974
Planned and taught lessons in natural resources conservation.

EDUCATION

Rio Hondo Community College, Associate of Science Degree, 1968
Humboldt State University, Bachelor of Science Degree, 1970 majoring in Fishery Biology.
Riverside City College, Peace Officers Standards and Training (POST), Basic Certificate,

currently upgraded to Advanced Certificate.

SPECIAL ACHIEVEMENTS

Wildlife Enforcement Officer of the Year in 1992 in Region 2
Selected by my supervisors in recognition and appreciation for protecting the fish and wildlife
resources of California with enthusiasm, diligence, and integrity.

Sustained Superior Achievement Award in 1998 in Region 2
Received in recognition of accomplishments toward protecting California waters from pollution
and for extraordinary efforts toward protecting threatened salmon populations.

Proclamation of Achievement from the Governors Office in 2003 for work in protection of
natural resources in California

PERSONAL
Married: Nancy for 35 years, (retired from Paradise Unified School District).
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Children: Brooks, who works for a environmental consulting company.
Bryan, who is a State Park Ranger now working at Folsom State Park
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WRC ENVIRONMENTAL
1022 STREET
SACRAMENTO, CA 95814
(O16) 448-0663

Impacts of Poe Project on Economic Value of River Recreation
Pacific Gas and Electric Company, Poe Project (FERC P-2107)
North Fork Feather River, Butte County, California

Chuck Watson,
River Recreation Specialist

1. Executive Summary. In this preliminary analysis, I conclude that a New License for
the Poe Project, even if conditioned to include recreational flow schedules as Butte County has
proposed, will result in a net loss of more than $ 10,100,000 per year in economic benefits for
the County. This net loss compares a New License against an alternative, such as a non-power
license issued under 16 U.S.C. section 808(f), where the project does not regulate in-flow
from the North Fork Feather. I have considered angling, wading, boating, and other forms of
contact recreation. The net loss reflects the fundamental reality that Poe Diversion Dam will
continue to divert from the bypass reach most of the flow useable for recreation and other
beneficial uses, during the late spring through early fall.

2. Objective. This memo analyzes how alternative flow schedules for a new license for
the Poe Project will affect the economic value of contact recreation on the North Fork Feather
River within Project boundaries. This memo address all forms of contact recreation. I
prepared this memo on behalf of Butte County, with the assistance of Marvin Feldman,
economist.

3. Qualifications. My professional qualifications include 35 years of canoeing and
whitewater rafting experience in the western United States and Canada, and 27 years of
experience in conducting studies and analytic assessments concerning Class I to Class V, and
general river and river-corridor recreational resources in the region. These studies, both river-
specific and programmatic, have involved over 30 rivers and specific whitewater runs, and
addressed issues such as: instream flow need assessment, user and activity-type conflict
resolution, carrying capacity assessment, balancing conflicting activity-type instream flow
needs, river/reservoir recreation tradeoff assessment for hydro-operations, river recreation
management plan development, user and use-sector allocation, demand and visit estimation,
activity-type safety/conflict assessment, and wild and scenic river analysis and management
planning. I have served as an expert witness in river recreation dispute proceedings. My
qualifications are Attachment 4 to Butte County’s comments in response to the Notice of
Readiness for Environmental Analysis. Mr. Feldman’s qualifications are Attachment 5.
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4. Hydrologic Data. I used three hydrologic datasets for this memo, as shown in Table 1.
The first dataset describes mean daily unimpaired flows, assuming that PG&E’s hydropower
system, which consists of the North Fork Feather Project (P-2105), Rock Creek-Cresta Project
(P-1962), and the Poe Project, does not regulate flows. The second is the mean daily flows of
a baseline scenario where the hydropower system regulates flows as today. The third describes
mean daily flows in both the bypass reach and through the Poe powerhouse. I modified this
dataset to reflect flows that would occur in the bypass reach if the Poe powerhouse was not
operating. The parameters I used to modify this dataset were provided by both Bruce McGurk
(PG&E) and Bob Hawkins (U.S. Forest Service Southwest Regional Office) on typical Poe
powerhouse operational regimes and variable maximum diversion capacities. The various
Water Year assignments used in Mr. McGurk’s datasets were given to the years and months of
the flows in the Mr. Hawkins’ dataset. These steps provide that each of the three datasets
reflect the expected flows in the bypass reach during the hours of likely recreation activity. I
integrated the three datasets for the purpose of this analysis. I will make the datasets
(including the protocols used to integrate them) available to the Commission or any party on

request.
Table 1.
Flow Datasets
Dataset Description Source Start of Record | End of Record
Unimpaired flow in PG&E (Bruce
Bypass reach North Fork Feather McGurk) 1974 2004
Baseline flows, inc. P- | PG&E (Bruce
Bypass reach 2107, 1962, and 2105 | McGurk) 1974 2004
Poe PH and Flows regulated only USEFS (Bob 1967 2003
Bypass reach by P-1962 and 2105 Hawkins)
5. Licensing Alternatives. I considered a baseline scenario and four action alternatives.

5.1. Baseline Scenario. The baseline describes existing conditions, including
renewal of the original license for the Poe Project and continued operations of Rock Creek-
Cresta Project (P-1962) and North Fork Feather Project (P-2105).

5.2. Action Alternatives. I considered four action alternatives.

5.2.1. North Fork Feather System Non-Regulation. In this alternative, PG&E’s
hydropower system does not modify unimpaired flows into the Project. This alternative would
occur only if the Poe Project were issued a non-power license and the two upstream projects do
not store or otherwise modify in-flow (e.g., operate run-of-river). I do not advocate this
alternative and instead use it to evaluate the influences of the North Fork Feather Project and
the Poe Project on recreation uses and economic impact in the Poe Bypass reach.
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5.2.2. Poe Non-Regulation. In this alternative, Poe Project does not divert
flow from the bypass reach under a non-power license. The in-flow is the discharge from the
Rock Creek-Cresta Project. This alternative would occur, for example, under a non-power
license. I do not advocate this alternative and instead use it to evaluate the economic impact of
a New License.

5.2.3. New License with Recreational Flow Release Only. In this alternative,
the New License contains a recreational flow release comparable to what Butte County
proposes in its comments on the Notice of Readiness for Environmental Analysis. It continues
the minimum flow schedule in the original license for protection of environmental quality.

5.2.4. New License with Ecological Minimum Flow Schedule Only. In this
alternative the New License contains ecological flow releases comparable to what Butte County
proposes in its comments on the Notice of Readiness for Environmental Analysis. It omits any
recreational flow schedule as in the original license.

6. Estimates of Recreation Visits and Associated Economic Benefits to Butte County.
I estimated the number of recreation visits according to flow suitability, then translated the
number of visits into economic benefit to Butte County.

6.1. Flow Suitability for Activity Type. I estimated the range of flow suitable for
different forms of contact recreation in the project reaches. I define suitable flows as those
that should attract recreation visits and provide adequate recreation experiences to the large
majority of potential users in each specific activity type. This includes both Minimum Flow
Conditions and Optimum Flow Conditions as functionally defined in the Analytic Method
report.

6.1.1. I relied on the New License Application (Dec. 2003) (NLA) where it had
such estimates. However, the recreation flow study did not exercise sufficient constraint and
control over assumptions, definitions, field methods, and survey techniques, nor did it
investigate flows over a sufficient flow range. I am not convinced that its analytic results, as
they are applied to its findings and conclusions, are defensible. To establish reliable flow
verses recreation visit estimates either more extensive flow tests are needed. Such tests should
address all flow related activity types that may be supported in the bypass reach along with the
use of adequately constrained methods (including functional definitions), or the use of
inadvertent bypass flows and opportunistic assessment methods during the early years of the
New License (conditioned adequately to allow modified recreational release schedules to
accommodate new findings) to develop refined flow need estimates.

6.1.2. I developed a set of flow suitability ranges for each of the flow
dependant activity types based on observed characteristics of the bank and channel
configuration in the reaches and expected hydraulic conditions at various general flows. The
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suitable flow ranges are based on a combination of NLA findings and my professional
experience with similar reaches of regional rivers where I have conducted similar studies. I
am willing to participate in any flow study which PG&E may be willing to conduct to confirm
or modify these estimates.

6.1.3. For the purpose of this memo, I use the term “upper reach” to describe
the bypass reach between Sandy Flat and Bardees Bar (approximately 3.0 miles). I use the
term “lower reach” to describe the reach between Bardees Bar and the Poe powerhouse
(approximately 4.4 miles). This analysis does not address the recreational activities in that
portion of the Project area between the Cresta powerhouse and Sandy Flat (approximately 2.3
miles) that is generally inundated by Poe Reservoir, and the 0.6 miles of channel below Poe
Dam which currently does not have practical recreation access.

Table 2.
Flow Suitability

Recreational Activity | Suitable Flow Data Source
(cfs)
Wading and similar
primary contact in 10-200 Professional experience
upper and lower
reaches
Angling in upper and . .
50-500 Professional experience
lower reaches
Casual floating in 200-800 Professional experience

lower reach
Class V kayaking in
upper reach (optimum)

NLA Whitewater Study

1000-1200 (ex. E5.2.5)
Class V kayaking in 800-1000, NLA
upper reach (minimum) | 1200-1300
Class III-IV kayaking
in lower reach 1200-2500 NLA

(optimum)
Class III-IV kayaking
in lower reach

600-1200, 2500- | NLA modified by

.. 3500 professional experience
(minimum)
Raft.lng in lower reach 1500-2500 Professional experience
(optimum)
Rafting in lower reach | 1000-1500, Professional experience
(minimum) 2500-3500 P

6.2. Estimation of Annual Average Recreation Opportunity Days under Action
Alternatives by Water Year Type. I used the suitably flow ranges for each activity type to
determine the annual average number of opportunity flow-days under each Action Alternative.
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I distinguished opportunity flow-days as High Value Days (HVD) (weekends and holidays) for
Low Value Days (LVD) (other days) by month, based on their probabilities of occurrence, for
each of the three Water Years (Wet, Normal, and Dry/Critically Dry). I then filtered each of
the flow scenarios for the likelihood that opportunity flow-days are frequent and reliable
enough to support commercial rafting operations given their sensitivity to proximity to bases of
operations, trip scheduling, and trip cancellation/client satisfaction concerns.

6.3. Nexus with Lake Oroville. I distinguished Activity Types that are affected
only by Poe Project, from whose that are affected cumulatively by the project and Lake
Oroville. The lake level affects the latter Activity-Types because it determines whether users
may continue the activity below Big Bend Dam and the conditions necessary to attract a site
visit (in the project reach) and to provide adequate recreation experiences to the large majority
of potential users in any of the activity types.

6.3.1. Activity Types subject to Direct Impact only are Wading, Angling,
Casual Floating, and Class V Kayaking.

6.3.2. Activity Types subject to Direct-Cumulative Impact are Class III-IV
Kayaking and Rafting, both Commercial and Non-Commercial.

6.4. Parameters Used to Estimate Recreation Visits by Activity Type. 1
developed parameters to estimate visit rates for each Activity Type over the term of the New
License that reflect general regional recreation demand for that period. A variety of sources
were used in developing the parameters, including evaluation of visit and use parameters that
occur on similar regional rivers developed from review of agency management plans and
documents, interviews with resource managers, information found in NLA documents, and my
own professional experience with previous river recreation studies. Factors for visit estimates
include: annual visit magnitudes, typical seasonal/monthly distribution of visits, the
relationship between HVD and LVD visits, typical ratio of out-of-County visits, carrying
capacity caps (based on functional definitions presented in Analytic Methods) for facilities and
river-transit rates, and available substitutable regional resources by month and Water Year.
These factors result in estimated visitor rates and permit the distinguishing of visits by HVD
and LVD, and local versus-out-of-County visits for each activity type by month and Water
Year for the opportunity flow-days determined by the flow scenarios.

6.5. Estimation of Annual Average Recreation Visits under Action Alternatives
by Water Year Types. I then combined the calculated opportunity days (in paragraph 6.4)
and the recreational visit parameters (in paragraph 6.6) to estimate average annual visits by
activity type, by month for the three Water Years. I distinguished local and out-of-County
visits.

6.6. Aggregation of Annual Average Recreational Visits under Action
Alternatives. I then aggregated the estimated average annual visits by Water Year, under the
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Action Alternatives. I weighted the estimated annual visits of each Water Year by the reported
frequency of Water Year type occurrence, per the databases described in paragraph 4. The
result is the average annual visits by Activity Type, under the baseline scenario and each of
these Action Alternatives, over the term of the New License.

6.7. Comparison of Average Annual Out-of-County Recreational Visits. I then
compared the average annual out-of-county recreational visits under the Baseline Scenario and
the Action Alternatives. While some Activities (such as wading) benefit from project
regulation, others (including Rafting) are impaired. On balance, recreation visitation would be
substantially greater in the absence of project flow regulation. Indeed, given the general
remoteness of the reach setting, its hydraulic characteristics, challenge, and reliable year-round
flow, the Poe reaches would be among the most sought-after whitewater experiences in the
region. In the absence of project regulation and direct-cumulative impact complications, the
Poe reaches would develop into one of the most reliable and among the highest-visitation
commercial rafting resource in California and could draw about 100,000 out-of-county
recreation visits annually.

Table 3 is a display of spreadsheet results. It is not intended to offer false precision. A
zero entry in any column of Table 3 is a function of the assumed flow range suitable for an
activity. While there will be some activity even when flows are outside of the suitability range
I have assigned, the purpose of Table 3 is to show relative use by activity under different flow
schedules. Thus, a zero value in Table 3 should be understood to mean very little use.

Table 3.
Comparison of Average Annual Recreational Out-Of-County Visits

Recreational Baseline North Fork Poe Non- New License with New License

Activity Scenario Feather Non- Regulation Recreational Release with Ecological
Regulation Flows

Wading 4,857 18 13 4,132 -0-

Casual Floating 26 393 48 -0- 1,033

Class V

Kayaking 1l 2,091 466 273 111

Class III-IV

Kayaking 777 12,552 12,097 2,380 777

Commercial

Rafting -0- 54,187 70,944 1,606 -0 -

Non-

Commercial 3,369 18,796 22,469 5,544 3,369

Rafting

6.8. Economic Benefit by Activity Type. The economic benefits to Butte County
per out-of-county visit are based on the value-added resulting from expenditures associated
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with the number and type of recreational visits associated with each alternative. First Marvin
Feldman, Ph.D calculated the direct expenditures associated with each visitor-day for each
activity type. He used several sources to estimate visitor day expenditures. For example,
expenditures for boating activities were estimated based on the mail-back survey results of a
study of boating on the South Fork of the American River (Chili Bar) conducted for
Sacramento Municipal Utility District and PG&E. See Devine Tarbell & Associates, Inc. and
The Louis Berger Group, “Socioeconomic Conditions in the Reach Downstream of Chili Bar
Technical Report” (Dec. 2004). He only counted out-of-county visitor expenditures because
local visitor expenditures would not add new economic activity to the county.

6.8.1. Mr. Feldman used the IMPLAN regional modeling system to estimate
the effect of recreation at the Project on Butte County’s economy. The IMPLAN model
provides a basis for estimating value added to Butte County based on direct expenditures
generated by recreation activities associated with the Project.

6.8.2. He determined which economic sectors receive expenditures in order to
derive the effects of direct expenditures. For example, economic sectors for boating activities
were based on the expenditures surveyed in the Chili Bar study. Then the sectors were
assigned output, earnings and Revenues Multipliers using the IMPLAN regional Modeling
System.

6.8.3. The output multipliers indicate the total respending impacts of direct
expenditures on Butte County’s economy. The output multipliers for all sectors was close to
1.1, indicating that every $1 million in direct expenditures results in a total of $1.1 million in
economic activity throughout the County. The economic output can then be applied to the
local earnings and revenues impacts to derive a total local value added multiplier.

6.8.4. Finally he multiplied the direct expenditures by the value added
multipliers to estimate the value added impact per day by activity type.

Table 4.

Economic Benefits by Activity Type
(2005 Dollars)

Recreational Activity Expenditure per Total Value-Added Value-Added Per Visitor
Visitor Day Multiplier Day

Water-contact $35.35 1.055 $37.30

Angling $43.78 1.123 $49.19

Casual-Floating $35.35 1.055 $37.30

C-V Kayaking $86.12 1.105 $95.17

C-III/IV Kayaking $86.12 1.105 $95.17

Rafting (Commercial) $108.28 1.057 $114.40

Rafting (Non-commercial) $86.12 1.105 $95.17
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Comparison of Annual Average Economic Benefits to County under Action

Alternatives. I the compared the economic benefits to Butte County under the baseline
scenario and the Action Alternatives. The estimates of annual average economic benefit to the
County are developed by multiplying the estimated out-of-county visits (Table 3) by the
estimated per/visit value-added benefits to the local economy (Table 4).

Table 5

Annual Average Economic Benefits to Butte County

(2005 dollars)

Recreational Baseline North Fork Poe Non- New License with | New License
Activity Scenario Feather Non- Regulation Recreational with
Regulation Release Ecological
Flows
Wading 181,166 671 485 153,788 -0-
Angling 165,328 12,789 2460 149,095 165,328
Casual Floating 970 14,659 1790 -0- 38,531
Class V
Kayaking 10,564 199,000 44,349 25,981 10,564
Class III-IV
Kayaking 73,947 1,194,573 1,151,211 226,505 73,947
Commercial
Rafting -0 - 6,198,993 8,115,994 183,726 -0 -
Non-Commercial
Rafting 320,628 1,130,582 2,138,375 527,622 320,628
Subtotal (All
Activities) 752,603 8,701,267 11,454,664 1,266,717 608,998
Net Change (All
Activities)
Calculated as
Baseline Minus
Action NA - 7,948,664 - 10,702,061 -514,114 143,605
Alternative
Net Change (All
Activities)
Calculated as
New License with
Recreational
Flow Minus Poe NA NA NA - 10,187,947 NA
Non-Regulation

Butte County, NREA Comments
Recreation Value Analysis
PG&E, Poe Project (P-2107)

A3-8




200504115081 Recei ved FERC OSEC 04/11/2005 04:01: 00 PM Docket# P-2107-016

Net Change (All
Activities)
Calculated as
New License with
Ecological Flows
Minus Poe Non- NA NA NA NA - 10,845,666

Regulation
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WRC-Environmental
Water Resources Consulting

Chuck Watson

River Corridor Planning and Management
River Recreation Specialist

Education:

Master of Regional Planning; University of Pennsylvania, Phil. PA, 1974

Bachelor of Arts; Environmental Studies/Park and Recreation Management. California
State

University, Sacramento CA, 1972

Experience:

Summary
e active in environmental and river resource planning for over 27 years

e over 35 years of experience in whitewater rafting and river canoeing on a wide
range of river resources in the western US and Canada

e unique combination of skills and experience to problems of river corridor,
stream channel, watershed, and river recreation analysis and planning.

e designed, managed, and conducted many studies that combined issues of

physical and biological resources of riverine environments with issues of
community-based recreation and wildland-based recreation.

Project Work
e wild and scenic river management plans

e river recreation management plans

instream recreation flow needs and carrying capacity assessments

planning and design of floodway/open space/parkways

water resource development project impact/mitigation studies dealing with:
0 river, reservoir, and bed-bank recreation associated with proposed
projects
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0 FEREC license/re-license studies
0 state water rights analyses
o litigation related to riverine and river recreational resources

e served as an Expert Witness in recreational resource disputes.

Project Work Noted
e by project proponents, regulatory agencies, the environmental community, and
the affected recreational user groups

e for an emphasis on quantification, objectivity, and creative solutions to difficult
and subjective recreation use problems.

Specific Recreational Activities Addressed
e river wading and swimming, angling, casual-floating, and C-1 through C-V
canoeing, kayaking, and rafting, commercial/non-commercial sector uses, and
jet-boating

e lake wading and swimming, angling, and power-boating

e shoreline and riparian, hiking, camping, and various day-uses.

Wild and Scenic River Management Plans
e five major rivers and river systems in California.

e project management and lead professional investigator

e conducted technical evaluations of:
O recreation

watershed management

slope stability

visual resources

river corridor land uses

institutional authority/policy.

O O O O0Oo

e Conducted six studies which addressed conflicts and compatibilities between
wild and scenic river resource values and hydro-project development.

e addressed the evaluation of area-wide and river recreation resources including:
0 river use patterns
0 access facilities, stream-side day-uses, and adjacent car camping facilities
0 carrying capacities
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demand/visitation

0 conflicts between user-groups, conflicts between recreation uses and
other wild and scenic river values, and conflict resolution in the
management approach.

(@)

Seventeen Hydro-Project Studies
e FERC licensing/re-licensing studies, water rights evaluations, wild and scenic
river compatibility assessments, project operation assessments, and Public Trust
issues.

e river recreational resource impact and mitigation evaluation studies addressed:
0 physical/facility/environmental/social carrying capacities

instream flow needs

activity-type instream flow need conflict analysis

regional resource context (resource substitutability and significance)

demand and visitation estimates

trade-off analysis of river/reservoir recreation consequences of hydro-

project operations

recreation facility development and streamflow regime analysis and

recommendations.

O O 0O O0OOo

o

e reservoir recreation analyses included:
0 analysis of reservoir stage and recreation value and use relations
o0 facility/space/resource/social carrying capacities
0 influences of seasonal and WY operations on recreation resources and
visitation
regional resource context (resource substitutability and significance)
demand and visitation
o0 trade-off analysis of river/reservoir recreation consequences of hydro-
project operations
0 development and management plans of boat launching, boat camping, car
camping, and car related day-use facilities.

o O

Seven Studies on Other Aspects of River Recreation
e Responsible for managing user-group, river corridor residence, and agency staff
focus-groups and panels to develop study approaches and the final management
plans

e Most of these studies for agency whitewater management plans that included:
0 carrying capacity analyses and activity-type and commercial/non-
commercial use sector allocation programs
0 kayak slalom racing management planning
0 jetboat operations safety and conflict analysis

0 river corridor carrying capacity assessments.
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e Analytic aspects:
0 developing detailed use
use level
use pattern
user-behavior characterizations
identifying and resolving user-group, activity-type, and commercial/
non-commercial sector conflicts
conducting carrying capacity analyses and identifying carrying capacity
thresholds for various recreational product objectives
0 developing instream flow relationships to resource qualities, use
conflicts, and carrying capacities

o o0 oo

(@)
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Resource Decisions

934 Diamond Street

San Francisco CA 94114

415-282-5330

e-mail: <mfeldman@resourcedecisions.net>

EXPERTISE

Water Resource Economics Recreation Economics
Energy Economics Environmental Economics
Socioeconomics Decision Analysis

ACADEMIC BACKGROUND

BS Geology, 1965, City College of New York

MS Water Resource Management, 1970 U. of Wisconsin

MS Agricultural Economics, 1978, U. of Wisconsin.

Ph.D. Natural Resources Economics, 1979, U. of Wisconsin

Dissertation: "Portfolio Multiattribute Utility Analysis: An Application to The
Wisconsin Energy Conservation Plan

EMPLOYMENT HISTORY
1988 to Present: Principal, Resource Decisions

1987-1988: Associate, Manager of Economics, Dames & Moore
0 Managed firm-wide Policy & Economics Group
0 Line management and sales responsibility

1984-86 Senior Economist, Dames & Moore, San Francisco
1980-83 Project Economist, Dames & Moore, San Francisco
1976-79 Assistant. Editor Land Economics Journal (Part time)

1973-75 Research Associate, Washington State University:

o Supervised major study of conjunctive use of groundwater and surface water
0 Developed economic model of deep well irrigated agriculture

0 Engineering economic simulation of irrigation well investments.

1970-72 Hydrologist (GS-9) National Park Service:
o0 Supervised water resource studies of National Parks
o Coordinated development of agency-wide water quality standards program.

1967-69 High School Earth Science Teacher

1966-67 Columbia University: Research Assistant in Geophysics:
0 Arctic geophysical and hydrologic surveys
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WATER RESOURCES AND RECREATIONAL VALUATION

California Urban Water Conservation Council (CUWCC): Project manager of a study of the
state-of-the-art of water conservation benefit evaluation techniques. Based on a literature search
covering both water and energy utilities, identified promising methods for application by
CUWCC member water agencies in evaluating their conservation options.

Pacific Gas & Electric: Project manager-economic cost benefit evaluation of power and non-
power values on the North Fork of the Feather River (Rock Creek-Cresta Project) in support of
FERC relicensing.

Monterey County Water Resources Agency: Analysis of the effects of proposed re-regulation
of Lake Naciemento on property values and local tax revenues.

Pacific Gas & Electric: Project manager—-economic analysis of the effects of Lake Almanor
water levels on recreation and property values in support of FERC relicensing.

Pacific Gas & Electric: Project manager—economic analysis alternative flow regimes on the
recreational values of the Pit River (Pit 3,4,5) in support of FERC relicensing.

Idaho Power: Evaluated the recreation and power production benefits associated with
alternative hydroelectric by-pass flows at Shoshone Falls.

Pacific Gas & Electric: Analyzed the non-market values associated with hydroelectric
generation facilities in the Plumas and Stanislaus National Forests.

California Division of Water Resources: Analyzed the agricultural and aquacultural impacts of
alternative levels of Mono Lake for the Mono Lake EIR/EIS.

Glenn-Colusa Irrigation District: Analyzed the economic impacts on agriculture of diversion
alternatives and constraints on Sacramento River irrigation water supplies.

Santa Clara Irrigation District: Modeled the regional economic impacts of water shortages
using an input-output model of the county economy.

Corps of Engineers: Developed and applied a methodology for the incremental analysis of
alternative mitigation measures to enhance the habitat of the endangered winter-run salmon on
the Sacramento River.

Bureau of Reclamation: Evaluated national and regional economic benefits of a major flood
control and regulatory storage project.
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Michigan DNR: Estimated the benefits of reducing power plant emissions in protecting
recreational fisheries from acidification.

Northern States Power: Analyzed the natural resource damage to a recreational fishery using a
multinomial logit travel cost model.

ENVIRONMENTAL ECONOMICS

USAID, Sri Lanka: Conducted a seminar in environmental economics for Sri Lankan
economics professors and government officials.

USAID, Philippines: Assisted in the preparation of an action agenda for projects to foster
environmental improvement an economic development in urban environments.

Taiwan Power Company: Developed a standard practice manual to assist professionals in
evaluating the economic effects of environmental externalities in power production.

California EPA: Prepared a guide to cost-benefit analysis and other economic techniques for
use by CalEPA environmental decision makers.

California Division of Oil and Gas: Assessed the status of the California petroleum industry.
Provided policy guidance in identify environmental regulations which are redundant or have an
unfavorable benefit cost ratio.

Eight Central California Counties: Prepared a guide for natural resource damage assessment
to assist coastal counties in their oil spill contingency planning efforts.

California Dept. of Health Services: Provided economic basis for forecasting hazardous waste
generation trends for all manufacturing industry sectors in "California.

Ford Motor Company: Analyzed present and future hazardous waste streams and
recommended waste disposal options. Evaluated environmental liabilities and estimated
associated costs.

San Diego County: Projected solid waste generation rates and analyzed their implications for
landfill siting alternatives.

Kings County: Analyzed the financial and fiscal implications of alternative landfill sites and
transportation configurations.

Phillips Oil: Applied Input-Output analysis to project the economic impacts on Oklahoma of
alternative rates of production from the Hugoton Gas Field.
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ENERGY ECONOMICS:

California Energy Commission (under subcontract to RER): In support of the Renewables
Program, conducted a survey of manufacturers of renewable electric generation equipment. Also
conducted a survey of renewable generation end-users. Assisted in the consumer education
program support.

California Energy Commission: Developed a method for measuring the risk mitigation effects
of increasing fuel and technology diversity in electrical. Applied this method to Californialls
historic electricity system data to develop policy recommendations for fuel diversity. Phase 2 of
this project applied the risk mitigation methodology to projection for Californialls restructured
electricity system.

Western States Petroleum Association: Policy analyses of the impacts of proposed electricity
industry restructuring proposals.

California Energy Commission: Forecast the electricity prices and the prospects for emerging
technologies under alternative restructuring proposals.

California Energy Commission: Analyzed a survey of qualified facilities to evaluate the
current status of cogeneration opportunities.

California Energy Commission: Analyzed the economic costs and benefits associated with
developing a strategic petroleum products reserve in California.

California Energy Commission: Evaluated the impacts of price and supply disruptions on
California households. Identified target groups and existing programs to assist these groups.

Minerals Management Service: Analyzed cumulative economic impacts of Bering Sea
petroleum development.

Minerals Management Service: Forecasted the marketability of Bering Sea natural gas on the
U.S. West Coast.

Yukon Pacific: Forecasted impacts on domestic gas prices due to exporting North Slope LNG to
the Orient. Prepared documentation used to obtain export authorization.

Alaska Power Authority: Analyzed economic feasibility of providing geothermal electric
power to Dutch Harbor, Alaska.

Alaska Power Authority: Assessed Technical and Economic Feasibility of Development of
Northwestern Alaska Coal Resources.

Phillips Oil: Projected economic impacts of exporting LNG from Cook Inlet Alaska to Japan.
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Prepared documentation used to obtain export authorization.

Minerals Management Service: Evaluated the technical and economic feasibility of deep water
far offshore petroleum development on southern California's outer continental shelf.

DECISION ANALYSIS AND OPERATIONS RESEARCH

Sacramento Municipal Utility District: Developed and implemented a multiattribute approach
evaluating environmental impacts of powerline corridor alternatives.

National Science Foundation: Developed a linear programming model for using location
decisions to mitigate seismic damage to structures.

Office of the Governor of California: Performed a preliminary analysis of regional indirect and
induced loses associated with the 1994 Northridge earthquake.

Applied Technology Council: Developed and implemented a methodology for assessment of
economic damage to lifelines resulting from earthquakes as part of ATC-25.

Contra Costa County: Developed an economic model for maximizing net benefits (avoided
costs minus project costs for evaluating seismic improvements to the county water system.

California Energy Commission: Critiqued and modified the R & D screening tool used to
evaluate Opportunity Technologies.

Department of Energy: Developed a multiattribute site selection model for evaluating
alternative sites for a High Level Nuclear Waste Repository.

Corps of Engineers: Developed multiattribute utility analysis of environmental, social, and
costs considerations of a major water resource project.

Alaska Dept. of Natural Resources: Applied Risk/Cost/Benefit analysis to environmental
protection methods for petroleum exploration in the Beaufort Sea.

ACADEMIC AWARDS:
Scholarship--New York State Regents (1961-65)
Fellowship--Federal Water Quality Administration (1969-70)
Research Assistantship (1976-79)

PROFESSIONAL MEMBERSHIPS:
Association of Environmental and Resource Economists
Society for Risk Analysis
American Economics Association
National Association of Business Economists
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PERSONAL DATA:

Citizenship: U.S. Health: Excellent
Languages: French, Nepali, some Spanish DOB: 2/22/45
Interests: Sea Kayaking, Swimming, Tai Chi Married, 2 grown children
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NATURAL HERITAGE INSTITUTE

717 “K” STREET, SUITE 424

SACRAMENTO, CA 95814 OTHER OFFICES
DIRECT: ©916.325.0963 BERKELEY, CA
FAX: 916.325.0965 NEvVADA Crry, CA
JTPAYNE(@N-H-1.0RG ANCHORAGE, AK

Power Generation Impacts of Alternative Flow Schedules
Pacific Gas and Electric Company, Poe Project (P-2107)
North Fork Feather River, Butte County, California

Jeffrey T. Payne
Senior Water Resources Engineer

1. Executive Summary. I conclude that a New License for the Poe Project, even if
conditioned to include ecological and recreational flow schedules as Butte County has
proposed, will result in a power value which averages $31.8 million (2005) per year, which
is 6.9% less than under the baseline scenario of renewal of the original license. This
power value assumes the value of a kilowatt-hour of replacement power as stated in
PG&E’s New License Application (December 2003). Under this action alternative, the
project will continue to divert from the bypass reach most of the flow up to project capacity
of 3,700 cfs.

2. Objective. This technical memo describes hydrologic analysis performed at the
request of Butte County, in connection with relicensing for PG&E’s Poe Project on the
North Fork of the Feather River. The objective is to estimate the hydrologic and financial
impact of alternative flow release schedules for the protection of the bypass reach below
the Poe Diversion Dam. I prepared this memo on behalf of Butte County.

3. Qualifications. My professional qualifications are Attachment 7 to Butte County’s
comments on the Notice of Readiness for Environmental Analysis.

4. Input Data. I used the input data as described in this section.

4.1. Tused two data sets to model the Poe Project: (A) hydrologic data, obtained
from the USGS, and (B) Feather River historical data, obtained from the California
Department of Water Resources (DWR) water resource planning model, CalSim-II [version
CA _2020D09D]. I selected the overlapping time period of the data sets, 10-01-1967
through 09-31-1994, as the period of study. I will make the datasets available to the
Commission or any party on request.
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1.

Input Data for Model
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Dataset Description Source Start of Record | End of Record
North Fork Feather R. | USGS
Bypass gage at Pulga (11404500) 04-01-1911 09-30-2000
Powerhouse Poe Powerhouse Below | USGS
gage Poe Dam (11404900) 10-01-1967 09-30-2000
. Monthly dam stage
Oroville Dam | - 4 on current CalSim-II 10-01-1921 09-31-1994
elevation .
operations
Oroville Dam Total inflow to
v Oroville Dam, from CalSim-II 10-01-1921 09-31-1994
Annual Inflow
October to September

4.2. 1 obtained the hydrologic data used to simulate daily operations of the Poe
Project from two USGS gage records. PG&E staff suggested that these gages are the most
relevant to the management of the Poe Project. Table 1 provides basic information on
these gages.

4.3. Water year types categorize water availability in a given year in relation to
the historic pattern. I identified four water year types for the Feather River: Wet, Normal,
Dry, and Critically Dry. Table 2 explains how the water years are indexed, based on
ranges of total annual inflows in TAF. In actual operations, the water year type is
predicted in late winter (such as February) and updated continuously through March. For
simplicity, this study predicts and applies the eventual water year type in all months.

Table 2.
Feather River Water Year Types

Percentile | From... To...
Index Range (TAF) (TAF)
Wet 70-100% 5,679 o
Normal 40-70% 3,288 5,678
Dry 30-40% 2,505 3,287
Critical 0-30% 0 2,504

5. Model Protocols.

5.1.  Since the Poe diversion dam has negligible carry-over storage capacity, I
assumed that the inflow is equal to the sum of average daily flows recorded at the bypass
and powerhouse gages. This model evaluates change in power generation and value,
assuming that the given inflows are re-distributed between the powerhouse and bypass
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reach as described in flow release schedules described in Section 6. I will make the model
available to the Commission or any party on request.’

5.2.  An objective of this memo is to estimate the gross revenue that PG&E is
generating through its operation of the Poe powerhouse. This was accomplished through
the following four calculations.

5.2.1. Calculate the gross head. The head at the Poe powerhouse is related
to the water surface elevation in the tailrace, which is related to the rate at which water is
released through the powerhouse. The greater the flow the higher the water surface
elevation in the tailrace and the lower the total dynamic head over which water falls in
generating electricity. PG&E staff provided Table 3, which describes the relationship
between flow and water surface elevation in the tailrace.

Table 3.

Relationship Between Powerhouse Release And Tailrace Elevation

Powerhouse Release Tailrace Elevation
(cfs) (MSL)
0 896
150 896
500 896.1
750 896.2
1000 896.3
1250 896.5
1500 896.7
1750 896.9
2000 897.2
2250 897.5
2500 897.9
2750 898.3
3000 898.7
3250 899.2
3500 899.7
3750 900.2
4000 900.5

5.2.2. Estimate the powerplant efficiency. 1 derived the following
information from the New License Application.

e The design capacity of the Poe powerhouse is 3,700 cfs.
e The maximum gross head is 493 ft.

! If the requesting party has its own hydrologic model, I will also request the courtesy of disclosure so

that I can evaluate the comparative merits of the modeling efforts.
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e The powerhouse capability is 120 MW.

Based on these numbers the efficiency of the power plant was estimated as: Efficiency =
(120 MW*1000 kW/MW*11.8)/(3700 cfs*493 ft), or 77.6%.

5.2.3. Calculate power production. Assuming this efficiency value, I
calculated the gross daily power production on the following formula: Power = (Flow *
Head * Efficiency)/11.8.

5.2.4. Estimate power value. In the New License Application, PG&E states
the cost of replacing power production foregone at the Poe Project in order to increase flow
in the bypass reach is $0.0544/kw-hr. I used this value to calculate power value on an
annual basis. I used the following equation: Ave. Ann. Gross Revenue = 365 day/yr *
(2Daily Gross Revenue/days in record).

5.3. The model does not include ramping rate for boating flow release or other
purpose. I believe that the New License Application does not propose such a rate. This

model may be adjusted to include a ramping rate, once proposed by the resource agencies.

6. Action Alternatives for Project Operations

6.1. I modeled a baseline scenario (Section 6.2) and five alternative scenarios for
flow releases for protection of environmental quality and recreation.

6.2. Baseline Operations (Scenario A). I treated existing operations under the
original license as the baseline. Thus, the minimum flow schedule under the original
license is the baseline minimum flow schedule (MFES).

6.3.  Action Alternatives for New License. I considered the following
alternatives scenarios for flow releases for protection of environmental quality and
recreation.

6.3.1. Ecological Minimum Flow Schedule (Scenario B). Based on
preliminary conversations with Butte County and other resource agencies, I assumed that
the ecological MFS in the New License will be in the amounts stated in Table 4 as indexed
by year-type. Of course, the model may be adjusted to address any alternative ecological
flow schedule under consideration in this relicensing proceeding.
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Table 4.
Ecological MFS at Poe Diversion Dam (cfs)
WATER YEAR TYPE
Month Wet Normal Dry Critically Dry
October 250 250 150 150
November 275 275 150 150
December 300 300 180 150
January 325 300 180 150
February’ 350 325 225 225
March 350 350 280 270
April 400 375 280 270
May 425 325 250 250
June® 350 300 220 220
July? 300 275 200 180
August® 300 250 200 180
September? 300 250 180 180

When inflow to Poe Dam is less than the scheduled release requirement, the model routes
the available inflow to the bypass reach. When the inflow exceeds the release requirement,
the model routes the scheduled release into the bypass reach, and it routes the additional
inflow to the powerhouse (up to the powerhouse capacity of 3,700 cfs).

6.3.2. Baseline MFS + 950 cfs Recreational Flow Release (Scenario C).
This scenario assumes that the recreational flow release from Poe Dam is a constant 950
cubic-feet per second (cfs) on the applicable schedule. In this scenario, the model
calculates the volume of water necessary to provide 950 cfs of recreational flow release
plus the baseline MFS required by the original license. The recreational flow release
occurs from 9:00 am through 5:00 pm of each day one weekend per month, in the months
of July to October during Wet and Normal Years. The recreational flow release does not
occur in this (or subsequent) scenarios in Dry or Critically Dry Years. This flow release is
illustrative of the range that may be appropriate for boating navigation. Thus, I understand
that Butte County is proposing a similar but different flow release in its comments on the
Notice of Readiness for Environmental Analysis. The model may be adjusted to analyze
any specific flow release proposal.

6.3.3. Ecological MFS + 950 cfs Recreational Flow Release
(Scenario D). This scenario provides for release of the ecological MFS, plus 950 cfs as a
recreational flow release on the same schedule specified in Section 6.3.2.

Exclusive of any pulse flow that may be required.
3 Exclusive of any additional release that may be required for temperature moderation.
Butte County, NREA Comments
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6.3.4. Ecological MFS + 1,200 cfs Recreational Flow Release
(Scenario E). This scenario provides for the release of the ecological MFS, plus 1,200 cfs
as a recreational flow schedule on the same schedule described in Section 6.3.2.

6.3.5. Ecological MFS + Recreational Flow Release up to Inflow
(Scenario F). This scenario provides for release of the ecological MFS, plus any additional
inflow at Poe Dam as the recreational flow release (thus resulting in zero power
generation) on the same schedule specified in Section 6.3.2.

7. Hydrologic and Power Value Impacts of Action Alternatives. This section
shows how baseline scenario changes the frequency of unimpaired flows in the bypass
reach, and then how alternative scenarios change the baseline, in the form of a flow-
duration curve.

7.1.  Flow Duration Curve. Figure 1 displays the probability that a flow will
exceed a certain amount in the Poe bypass. The y-axis is plotted on a logarithmic scale.
As an example, unimpaired flows in the bypass reach exceeded 1,150 cfs 80% of the time.
Under the baseline scenario, flows in the bypass reach exceed 54 cfs 80% of the time.
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Figure 1.
Flow Duration Curve under Baseline and Alternative Scenarios
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Power Value. Based on the flow duration curve, and using the model for

calculation of power value described in Section 5, Table 5 estimates power value under

each scenario.

Table 5.
Power Value under Alternative Scenarios

Average Annual |% Change from

Alternative|Description Value Baseline

A Baseline Scenario $ 33,623,682 0.00%
B Ecological MFS $ 31,441,428 -6.49%
C Baseline MFS + 950 cfs Recreation Flow (summer schedule) $ 33,457,247 -0.49%
D Ecological MFS + 950 cfs Recreation Flow (“”) $ 31,316,769 -6.86%
E Ecological MFS + 1,200 cfs Recreation Flow () $ 31,272,607 -6.99%
F Ecological MFS + Remaining Inflow () § 31,017,641 -7.75%
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8. Conclusion. This is a preliminary analysis of the impacts on hydrology and power
value resulting from alternative flow release schedules for protection of environmental
quality and recreation. I am not aware of any similar analysis in the record of this
proceeding. I welcome comments or questions on data, methods, or conclusions, and I will

adjust the model as appropriate as alternatives are developed.
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820 26TH STREET, APPARTMENT 4, SACRAMENTO, CA 95816
CELL (916) 215-2403 « E-MAIL JTPAYNE@GMAIL.COM

JEFFREY T. PAYNE

PRACTICAL EXPERIENCE

EDUCATION

2003 — Present  Natural Heritage Institute Sacramento, California
Senior Water Resonrces Engineer

= Working with water resource stakeholders to understand the complex
tradeoffs between the various beneficial uses of regulated river systems

= Grant & technical paper writing

2002 — 2003 DHI Water & Environment Horsholm, Denmark
Research Engineer (Valle Fellowship)
= Research on error propagation in distributed runoff models

= Investigations into radar-based flood warning triggers

2000 - 2002 University of Washington Seattle, Washington
Research Assistant

= Computer Modeling: California and Columbia River Systems

= Analysis of climate change impacts on system reliabilities

= Design of supply-side strategies to adapt to climate changes

1999 - 2000 University of Kentucky Lexington, Kentucky
Research Assistant
= Small stream eutrophication modeling

= Point and non-point phosphorus loading study

1997 - 1999 EA Partners, PLC Lexington, Kentucky
Part-time Student Engineer (EIT)

»  Watershed Analysis & Retention Design

= Land Development Design & Drafting

» Transportation Design & Drafting
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2000 - 2002 University of Washington Seattle, Washington
M.S. Civil Engineering: Water Resources Management

» Valle Fellowship Recipient (Scandinavian Exchange/Reseatrch Scholarship)

= Rescarch Assistantship

1995 - 1999 University of Kentucky Lexington, Kentucky
B.S. Civil Engineering (Hydrology and Geography)
= Honors Program Graduate

= Jones Scholarship Recipient
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COMPUTER SKILLS

GRANTS AUTHORED

Modeling Environments. Extend, MIKE 11, MIKE SHE, .NET (C#), Visual
Basic, FORTRAN; limited ESRI/ArcHydro and OASIS

Planning Model Experience: CalSim-11 (California Water Resource Model),
ColSim (Columbia River projects), SRM (North/South Carolina Water
Resource Planning model), KB-HEM (integrated Klamath hydrology
simulation/crop optimization model)

& AWARDED

$20,000 February 2005. Co-Author with Susan Cielinski. (U.S. Department
of Fish and Wildlife) “Improving Ecosystem Services to Riparian Lands in
North and South Carolina.” Awarded by USFWS.

$30,000. March 2004. Co-Author with Assoc. Prof. John Grego (University
of South Carolina) “Modeling the Impact of Reservoir Management
Regimes on Important Ecosystems in the Santee River Basin.” Awarded by
the South Carolina Water Resource Center through U.S. Geologic Survey

PEER REVIEWED PUBLICATIONS

Butts, MB, JT Payne, M Kiristensen, and H Madsen. 2004. “An evaluation
of the impact of model structure on hydrological modeling uncertainty for
streamflow simulation.” Journal of Hydrology Vol. 298, 242-266, December.

Payne, JT, AW Wood, AF Hamlet, RN Palmer, and DP Lettenmaier. 2004.
“Mitigating the effects of climate change on the water resources of the
Columbia River Basin.” Climatic Change Vol. 62, Issue 1-3, 233-256, January.

INVITED PRESENTATIONS
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Payne, JT March 4, 2005. “Introduction to modeling the Catawba-Wateree
with the Santee River Basin Model (SRM).” American Rivers and Catawba-
Wateree Relicensing Coalition. Charlotte, North Carolina

Payne, JT October 7, 2004. “Assessing Catawba-Wateree Instream Flow
Alternatives using the Santee River basin Model”  Catawba-W ateree
Relicensing  Coalition Annual Stakebolder meeting:  Instream  Flow  Conference.
Charlotte, North Carolina

Payne, JT April 27-9, 2004. “Introduction to the Santee River basin
Model.” South Carolina Coastal Conservation Leagne: Stakeholder Conferences.
Moncks Corner & Charleston, South Carolina
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Payne, JT, MB Butts, ] Overgaard, M Kristensen, and H Madsen. 2004.
“An evaluation of model structure uncertainty effects for hydrological
simulation” EOS Trans. AGU, 85(47), Fall Meet. Supplement

Butts, MB, DN Graham and JT Payne. September 13-16, 2004. “Optimal
model structure for integrated groundwater/surface water modeling.”
FEM_MODFLOW International Conference on Solving Groundwater Problems,
Karlovy Vary, Czech Republic.

Butts, MB, JT Payne and ] Overgaard. June 2004. “Improving Streamflow
Predictions and Flood Forecasts with Multimodel Ensembles.”
Hydroinformatics Conference Paper, Singapore.

Butts, MB, JT Payne, M Kiristensen, and H Madsen. April 25-30 2004.
“Model structure effects on modelling uncertainty for hydrological
simulation.” Proc. Of European Geosciences Union, Nice, France.

Palmer, RN, NT Van Rheenen, DP Lettenmaier, JT Payne, AF Hamlet,
and AW Wood. December 10-14, 2001. “Projected climate change
implications for Western U.S. water resources management.” Proc. of the
American Geophysical Union Conference, San Francisco, California.

Van Rheenen, NT, AW Wood, RN Palmer, JT Payne, and DP Lettenmaier.
May 20-24, 2001. “The effects of climate change on water management
strategies and demands in the Central Valley of California.” Proc. of the World
Water and Environmental Resources Congress, Orlando, Florida.

A7-3



200504115081 Recei ved FERC OSEC 04/11/2005 04:01: 00 PM Docket# P-2107-016

Attachment 8




200504115081 Recei ved FERC OSEC 04/11/2005 04:01: 00 PM Docket# P-2107-016

G&G ASSOCIATES
RIVER RESTORATION SERVICES
3829 BURKE AVE. N
SEATTLE, WA 98103
(206) 547-4148
(206) 547-4052 (FAX)

Cost of Decommissioning Big Bend Dam
Pacific Gas and Electric Company, Poe Project (P-2107)

Dennis Gathard, P.E.
Principal, G&G Associates

1. Objective. I prepared this memo at the request of Butte County, California. It
includes my review and comments on PG&E's report in the New License Application
(NLA) (2003) recommending against the decommissioning of Big Bend Dam. It also
includes an appraisal-level study that I undertook regarding the feasibility and cost to
remove Big Bend dam.

2. Qualifications. I have worked as an engineer continuously since 1971. I have
been a licensed engineer since 1976 and currently am licensed as a Civil and Structural
engineer in the state of Washington and a Civil Engineer in the state of California.
Since 1971 I have designed structural elements of bridges, piers, buildings, and dams.
Since 1989 I have also worked in the field of hydraulics and hydrology specifically
relating to sediment removal and transport issues and dam removal projects. I have
worked on over 15 dam removal projects since that time. I was project manager for the
development of the approach to remove 2 dams on the Elwha River in Washington State
that resulted in a Report to Congress, which I prepared and was a member of the
American Society of Civil Engineers Task Committee on Guidelines for Retirement of
Dams and Hydroelectric Facilities. My qualifications are Attachment 9.

3. Documents Reviewed. I reviewed PG&E’s “Big Bend Dam Report” (NLA
Appendix E3-15) (September 17, 2001) (Big Bend Report), which described and
analyzed an approach to dam removal. Unless otherwise noted, this report is the basis
for my analysis in this memo. I also reviewed other relevant parts of the NLA.

4. Summary. The analysis of dam removal in the Big Bend Report is an appraisal
level estimate without a great deal of discussion of the removal approach. Because no
detailed information was available, I was unable to resolve questions I had about their
removal process. Unfortunately the written descriptions were also insufficient to allow
for a clear understanding of the demolition approach they propose to use. The cost
shown for individual elements, such as sediment removal or dam concrete removal is
based on the experience of the individual cost estimator and cannot be independently
verified. More in-depth descriptions would be needed for a complete understanding of
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how the demolition was intended to occur. A better description of the criteria for
removal would also be needed to support the basis for more costly elements such as
sediment removal. I analyze PG&E’s demolition approach in Section 5, below.

4.1. Because of the limited information available for reviewing the removal, I
developed an independent approach for estimating the cost of removing Big Bend Dam
based on sources such as Means Heavy Construction Cost Data and other dam removal
cost estimates for dam removal projects that I have personally been involved with. I
analyze this alternative approach in Section 6 below.

5. PG&E Demolition Approach. The following discussion is based on the
available information regarding PG&E’s dam removal approach. Some of the details of
the approach are inferred from information presented in the spreadsheet provided with
the cost estimate.

5.1.  Site Access. In order to remove the dam large excavating and
demolition equipment must be able to gain access to the site. Access from the right
bank of the river does not appear feasible, based on my visit to the site. Aerial
photographs and topographic maps show a small road from Big Bend Road down to
near the top of the dam.

5.1.1. The first activity of the project would be to re-establish the access
road from Big Bend Road down the embankment to the top of the dam. This road was
apparently used for dam construction and access to the site while the dam was in
operation. I was not able to visit the road during my site visit but could see it from the
opposite bank. The road is visibly overgrown and would clearly require fairly
extensive work. The road consists of switchbacks up a steep hillside but appears to
terminate about 30 feet above the dam. A new road, approximately 500 feet long,
would need to be constructed from a level site at the road terminus to the top of the
dam. It is not clear from information available whether modern equipment of the size
described in the PG&E cost estimate and required for the demolition would be
transportable along this alignment. However, from a review of the maps and visiting
the site, my conclusion is that this proposed means of access would be most likely be
feasible even if some size limitations were imposed on vehicles and materials.  Other
alternatives that could be investigated further but do not appear to provide the most cost
effective means of accessing the site would be as follows:

A. Construct a new low elevation roadway along the right bank along
an abandoned roadway apparently used to construct the railroad bridge located % mile
upstream of the dam. From the railroad bridge to the dam the feasibility of
constructing this access along the river’s left embankment is unknown. The advantage
of such an approach would be to allow direct access to the dam without switchbacks
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and steep grades and rebuilding the abandoned dam access roadway. This could
possibly provide safer construction.

B. If construction from the railroad bridge to the dam along the
embankment were not feasible a rock roadway against the right bank in the river on the
sediment surface could be constructed. This may require construction activities to
occur at low flow to expose sediment surfaces. Road construction material could
include some of the sediments schedule for removal.

5.2. Dam Structure Access. After establishing equipment access to the dam,
an upstream cofferdam would be constructed to divert flow through ten culverts each
with a ten-foot diameter laid in the river oriented in line with the notch in the top of the
dam. PG&E proposes to use sheet piles driven into the sediment to create an
impervious wall that diverts flow into the culverts. Driving sheet piles in large
boulders and gravel can sometimes prove not to be feasible if individual rocks in the
sediment are too large. Driving sheet piles in granular sediments to eliminate flow is
a method proposed at other dam removal locations and is probably feasible here. The
upstream cofferdam would be constructed by driving two parallel rows of sheet piles 30
feet deep. Based on the quantity of sheet piles included in the detailed spreadsheet, it
appears that only one row of piles be used to construct the downstream cofferdam.
Typical applications in loose gravel such as those contained in the forebay of the dam
would use a double row of tied piles to ensure stability of the piles when the gravel
against the back of the dam begins to erode as the dam is removed. From the
information available it does not appear the sheet pile cofferdams were intended to be
tied.

5.3. River Diversion. Placing culverts in a flowing river will be challenging
and the feasibility of accomplishing this task successfully would need to be investigated
further. Sediment excavation for placement of the culverts will be required. I assumed
that the sequence of constructing the cofferdam and culverts would be as follows.

e Drive sheet piles from embankment with crane

e Place material for access road across culverts behind sheet piles

e Move crane onto placed fill material to excavate for placement of
culverts

e Excavate, place culverts, and fill over the top of the culverts

e Drive sheet piles on opposite side of river and fill

e Construct a downstream cofferdam around concrete removal area.

5.3.1. Excavating and placing culverts would need to be accomplished
from a stable location above water level. The top of the culverts would need to be no
higher than the surface of the current reservoir elevation to take full advantage of the
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flow capacity of the culvert. This would require excavating at least ten feet of sediment
at the culvert location in flowing river water.

5.3.2. Without a better understanding of the grain size distribution of the
sediment immediately upstream of the dam it is impossible to determine the potential
for in-water excavation. Usually the finest material (smallest grain size) is located
immediately adjacent to the dam. These smaller particles usually have a very flat angle
of repose, which causes limits on the depth of excavation possible. At Milltown Dam
reservoir, a dam removal project on the Clark Fork River near Missoula, MT, the
depth of excavation in fine sediment was limited due to sloughing of material into the
excavation pit. This occurred in areas where no flowing water existed. It would be
reasonable to assume that if water were flowing though the excavation, keeping the
excavation open to place culverts would be even more difficult and perhaps not
possible. No description of how placing culverts would be accomplished was
provided. If excavation depth were in fact limited, culverts would not be able to be
placed to the depth required to allow passage of the design flow of 4,000 cfs.

5.4. Dam Demolition. Once the 30 foot wide access road is constructed,
demolition of the dam structure would proceed using saw cutting and hoe rams. Saw
cutting is relatively expensive compared to blasting and hoe ram demolition. The
Report on Big Bend Dam states that blasting, generally the least expensive method of
concrete demolition, was not considered as an option because of the proximity to the
railroad bridge. However, this restriction may not be necessary. I have personally
designed projects that included demolition of bridge structures adjacent to highway
structures in use. These structures were much closer to each other than the dam and
railroad bridge. I also worked extensively with blasting contractors on the demolition
methodology for the removal of Condit Dam on the White Salmon River in
southwestern Washington State. Condit Dam, which contains about twice the volume
of concrete in Big Bend Dam, is scheduled to be removed using long hole blasting
techniques. There are several structures nearby. Blasting contractors and engineers
have reviewed the proposed procedures and believe that work can be conducted without
damaging nearby structures. The U.S. Fish and Wildlife Service has also reviewed the
plans and believes that blasting can be conducted without significant impacts to
Endangered wildlife.

5.4.1. Blasting could be accomplished by pre-drilling all locations and
using controlled timing of the charges to create concrete rubble without creating a high
energy wave that could adversely affect the foundation of the railroad bridge.
Individual concrete pieces would be small enough to be removed using a backhoe or
crane. A cost estimate using long hole blasting techniques is included, below, with a
description of a dam removal technique that avoids potential problems placing culverts.
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5.5. Sediment Removal. Approximately 100,000 cubic yards of sediment
would be removed. I could find no explanation for the need for this action. Removing
some sediment on the upstream face of the dam may be required to access and remove
the lower part of the structure. If a 20 foot deep by 20 foot wide section of sediment
were removed for access immediately upstream of the dam, this would account for a
about 4,500 cubic yards of sediment. I found no explanation for the removal of the
remaining 95,000 cubic yards. The cost of sediment removal is the single most
expensive part of the project, representing about 39% of the total cost.

5.5.1. The Report describes construction of a rip-rap lined channel
extending 500 feet upstream of the dam location. It is very unlikely that such a channel
would remain in the constructed form after the first high flow event. Constructing
artificial channels generally requires more than rip-rap for stability. Maintenance
would be required to retain the form of the channel. No maintenance costs were found
in the cost estimate. If not maintained then I see no rationale for the construction.

5.5.2. 1 found no description of how the material would be removed.
Some form of access to the channel would be required; possibly driving a backhoe onto
the sediment surface after the dam was removed. Based on regime equations developed
for similar environments a flow of 4000 cfs could quickly erode a channel of over 150
feet wide. The actual channel dimensions will depend on the sediment sizes trapped in
the reservoir behind the dam.

5.5.3. The major issue that I see with sediment and its removal is the
possibility of contamination. The license application discusses the possibility of toxic
substances being present in the sediment but concludes that contamination in the
sediment behind the dam is unlikely. I would recommend sediment testing be
conducted prior to any dam removal project. Contaminated sediment generally must be
removed before dam removal activities.

5.6. Disposal Site. I could find no exact description of the disposal site
location. For the comparison cost estimate I prepared, I used the same cost figure
presented in the PG&E cost estimate for the disposal site.

6. Alternative Dam Removal Approach and Cost Estimate. As a means to
illustrate other possible approaches and compare cost of dam removal based on methods
used and developed for similar projects at other sites, I developed a removal approach
with several sub options described below.

6.1. Access. The approach to site access described in the PG&E report
appears to be the most feasible of the alternatives investigated. To ensure feasibility,
the approach I describe would use equipment and materials no longer than about 40
feet. This length limitation is based on my review of topographic maps and
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consideration of equipment most likely used to construct the dam. The minimum
vehicle length that could efficiently remove demolished concrete and travel this road
would need to be at least 25 feet to make this access useful. The proposed temporary
bridge upstream of the notch could be constructed at approximately the same cost if the
length restriction were 25 feet. A new road way would be constructed from a flat area
above the dam at the end of the existing road to the top of the dam on the right bank of
the river. Figure 1 shows the proposed alignment.

6.2. Dam Structure Access. Sheet piles would be driven in the reservoir area
just upstream of the dam to create a cofferdam structure 30 feet wide. The sheet piles
would be tied across and back filled with imported gravel. The PG&E approach
included divers to seal the cofferdam. The approach I used for concrete demolition
does not require that all river flow be completely eliminated in the demolition area and
would not require completely tight cofferdams. The Edwards Dam in Augusta, Maine
was removed using the dam as the access surface. The dam structure was a relatively
porous timber crib structure. The contractor was able to conduct demolition activities
without an upstream cofferdam. The cofferdam would extend out from the right bank
along the upstream face of the dam to the beginning of the notch in the top of the dam.

6.3. River Diversion. Because information regarding the sediment behind
the dam is unavailable and the high volume of flow that would need to pass the dam
during demolition, I would construct a temporary bridge structure at the current notch
location to pass flow while the left side of the structure was demolished. The bridge
would be constructed in three equal spans about 40 long. Five 21 inch deep beams, W
21x111, would be used to span between bents. Timber 12 x 12 decking would create
the operating surface. Two bents constructed from H piles and a steel cap would be
used to support the bridge. A cofferdam similar to the one constructed on the right
bank would be constructed starting at the left end of the notch extending the left bank as
illustrated in Figure 1. The river would continue to flow under the bridge and through
the notch in the top of the dam for the Stage 1 demolition. Stage 1 demolition would
involve removing dam concrete from the notch to the left bank. Stage demolition
would occur after the river was diverted through the Stage 1 demolition area.

6.4. Dam Demolition and Removal. To demolish the concrete I would use
long hole blasting techniques. A drilling contractor would pre-drill holes in the dam
structure that would allow the concrete in the mid-section of the dam to be blasted into
rubble-sized pieces. Demolished material would be removed using a backhoe or crane
with a clamshell and placed in trucks for removal to the disposal site. As illustrated in
Figure 2, a portion of the upstream and downstream faces of the dam would remain in
place to contain the rubble and keep water out of the excavation. This method of
demolition was thoroughly investigated by demolition contractors and selected as the
preferred approach for removal of Condit Dam. The upstream and downstream face
sections of the dam would be removed last after internal concrete had been removed.
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This process would most likely occur in several vertical increments. Figure 3,
illustrates where concrete would be removed in Stage 1.

6.5. Relocation of River Diversion. After removing the dam down to the
pre-dam river elevation, the river would be diverted to flow along the left bank while
demolition occurs to the remaining portions of the dam, Stage 2 removal. Figure 4
illustrates the relocated diversion. By relocating the river the central portion of the dam
can be removed in the dry. Sheet piles would be pulled and relocated as shown in
Figure 4 to help divert the flow. Some excavation of sediment may be required
depending on conditions developed in the 401 water quality certification process.
Construction of a downstream cofferdam may or may not be required. For the cost
estimate I included a short downstream cofferdam constructed of individual concrete
blocks approximately 2.5 feet by 2.5 feet by 6 feet long. These blocks are available
from many concrete ready mix companies for temporary use. The downstream
cofferdam would not seal out water but would protect against varying flow levels and
splash back into the excavation. Excavation protection against water intrusion would be
accomplished using upstream and downstream faces of the dam as described above.

6.6. Stage 2 Demolition. After diverting the river to the left bank the
remaining dam concrete would be demolished using drilling, blasting, and rubble
removal approaches described above.

7. Cost Estimates. Based on the dam removal approach discussed above, I
developed an estimate of the cost for dam removal, shown in Table 1.

7.1. I used Means Heavy Construction Cost Data for materials and
activities where possible. Material quantities calculations, such as dam concrete to be
removed, were based on figures taken from P-2107 license application documents
where possible. I estimate that approximately 17,000 cubic yards of concrete will need
to be removed to take the dam down to the pre-dam riverbed surface. This is based on
a very rough estimate of the width and depth of the dam. I used a width of 300 feet
and an average depth of 38 feet for volume calculations. These estimates were not
based on original drawings because I was unable to find that information and the
drawings I did find were not to scale. To adequately assess the extent of removal and
therefore the volume of concrete to be removed, pre-dam topography of the river and
construction drawing would be required.
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7.2. I believe the most accurate cost for dam demolition using the long hole
drill and blast techniques for dam removal has been developed for the Condit Dam
Removal project. I used cost for demolition for that project updated from the 1998 cost
estimate to 2004 at 2.5% per year. I choose 2004 because the Means cost data was
from that year. Hoe ram demolition may also be cost effective for this size. However
no cost data is available for demolition of concrete structures such as a dam.

7.3. T used the PG&E cost estimate for spoils site development because they
would have the best knowledge of available sites, I have no particular knowledge of the
land use in the area, and the number appeared reasonable when compared to land use
costs I have seen on other projects.

7.4. The cost of removing the dam structure in 2008 dollars is similar to the
cost presented by PG&E for just the dam removal work. Including sediment removal
PG&E’s cost is over $10 million. I reconstructed PG&E’s cost estimate in Table 2,
leaving out the cost for sediment removal. Without sediment removal, PG&E’s cost for
structure removal only is approximately $6.2 million in 2008 dollars. This cost is very

similar to the cost estimate I developed for structure removal only, shown below, of
approximately $6.4 million in 2008 dollars.

Table 1.
Cost Estimate for Removal of Big Bend Dam

Item Quantity Unit | Unit Item Cost |Means Page
Price Item #
Mobilize and Demob 1 LS 5.0%| $210,000
Develop Spoils Site 1 LS $ $40,000
40,000
Construct New Access Roadway
Regrade Existing Rod from Big 10000 | LF | $1.05 $10,500 02300- | 45
Bend Rd 100-0200
Gravel Surfacing 5560 | CY | $6.65 $36,974 02700- | 96
200-0100
Excavate Road - Bench to Dam 500 LF $50 $25,000
Install U/S sheet pile Cofferdam
Left Bank
Drive Extract and Salvage Sheet 6000 SF $25 $150,000 02240- | 42
Piles 400-1600
Import fill Material 800 CY $22 $17,600 02300- | 54
520-1300
Wales and Ties 5000 | LB | $2.00 $10,000
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Install Temporary Bridge

Beams 56000 | LB | $2.00 | $112,000
12 H Piles with Steel Cap 18000 | LB | $2.00 $36,000
Timber Lagging 3000 | SF $32 $96,000 02260- | 44
200-2350
Remove Bridge 3000 | SF | $10 $30,000
Install Cofferdam Right Bank
Drive Extract and Salvage Sheet 6000 | SF $25 $150,000 | 02240- | 42
Piles 400-1600
Import fill Material 800 |CY  $22 $17,600 02300- | 54
520-1300
Wales and Ties 5000 | LB | $2.00 $10,000
Temporary Downstream
Cofferdam
Place Concrete Blocks 250 LF $75 $18,750
Place Sheathing 2500 | SF | $1.30 $3,250 02500- | 89
300-0170
Remove Cofferdam 1 LS | $5,000 $5,000
Stage 1 Demolition
Drill, Blast, and Remove Rubble 6000 |CY | $140 $840,000 Condit
Stage 2
Excavate Upstream Sediment behind [ 1500 | CY | $2.00 $3,000 02300- | 49
Dam 424-0250
Haul Material to Disposal Site 7500 | CY | $10.85 $81,375 02315- | 53
490-540
Stage 2 Demolition
Drill, Blast, and Remove Rubble 11000 | CY | $140 | $1,540,000 | Condit
Stage 2
Excavate Upstream Sediment behind | 3000 | CY | $2.00 $6,000 02300- | 49
Dam 424-0250
Haul Material to Disposal Site 14000 | CY | $10.85| $151,900 | 02315- | 53
490-540
Site Clean Up 1 LS $250,000
$250,00
0
Subtotal in 2004 $ $3,850,949
Contingency 25% $962,737
Subtotal $4,813,686
Engineering and Permitting 20% $962,737
Total in 2004 $5,776,424
Escalation to 2008 2.5%/yr 10.4% $599,667
Total in 2008 Dollars $6,376,091
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Table 2.
Cost Estimate without Sediment Removal

Item % of Item Cost Subtotal
Total

Mobilization $215,000

Mob and Access 5.7% $175,000

Disposal site development 1.3% $40,000

River Diversion $1,143,000

River Crossing w Culverts 12.5% $384,000

U/S sheet pile diversion 13.4% $412,000

D/S Cofferdam 6.3% $195,000

Access to River Outside Bend 2.1% $63,000

Divert River to one Side 0.9% $27,000

Create Access to Inside 2.0% $62,000

Remove Dam $1,100,000

Waste Containment System 5.7% $176,000

Remove Right half of dam 15.0% $462,000

Remove left half of dam 15.0% $462,000

Remove Sediment NA

Excavate Sediment Outside Bend| 0.0%
Excavate Sediment Inside Bend 0.0%

Demob and Site Restoration $613,000

Remove Sheet piles 5.1% $157,000

Demob and Clean Up 3.5% $108,000

Site Restoration 11.3% $348,000

Subtotal 100.0% $3,071,000
$2,310,928

O&P 15% $460,650

Contingency 35% $1,236,078

Engineering, Permitting et 20% $614,200

Total (2001 $) $5,381,928

Escalation to 2008 16% $859,458

Total (2008 $) $6,241,386
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G&G Associates

Dennis Gathard Principal

DENNIS R. GATHARD, P.E., S.E.

Education: B.S. Aeronautical Engineering, University of Illinois, 1971
M.S. Civil/Structural Engineering, University of Illinois, 1976

Professional Registration: Civil Engineering and Structural Engineering -Washington and
California

Experience

Working for several national A&E firms and as Principal of G&G Associates, Mr. Gathard
has worked on projects conducting civil, structural and hydraulic engineering, and permitting
for over 30 years. His primary areas of expertise are in structures, river hydraulics, and
fisheries. He is a registered civil engineer and a registered structural engineer. For the last
15 years, Mr. Gathard has been primarily been involved with hydropower projects, consulting
for the US Corps of Engineers, US Bureau of Reclamation, Native American nations,
environmental organizations, and private hydropower facilities owners. Past project work has
included dam removal design, concept development, safety reviews (FERC part 12);
managing and removal of sediment trapped behind dams (sediment transport analysis);
protecting water quality; fish passage design, hydrology and hydraulics; power production
capacity analysis; flooding analysis.

He was also a member of the American Society of Civil Engineers Task Committee on
Guidelines for Retirement of Dams and Hydroelectric Facilities, which produced the first set
of specifications for dam removal, entitled Guidelines for Retirement of Dams and
Hydroelectric Facilities. As Project Manager for numerous dam removal projects, Mr.
Gathard has been responsible for design, analysis and permitting projects including:

e Survey of barriers on California’s coastal streams

e Sediment transport analysis after dam removal of Condit Dam in Bignen, WA

e Stream survey of all northwestern Washington streams to salmon passage and
enumeration facility

e Sediment removal and fish passage alternatives for San Clemente Dam near Carmel,
CA

e Structural, sediment transport, groundwater withdrawal, and fisheries facilities analysis
and design for the Glines Canyon and Elwha dams near Port Angeles, WA

e Water quality protection, sediment transport, and structural analysis for Matilija Dam
near Ventura, CA

e Turbine passage survival study for all of the dams on the Columbia and Snake Rivers

G&G Associates River Restoration Services 3829 Burke Ave. N
206 547-4148 Fax 547-4052 Seattle, WA 98103

® Engineering ® Economics ® Law ® Construction Management
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Structural design for passage facilities for downstream migrants at Bonneville Dam on
the Columbia River

Analysis of removal of the Goldsborough Dam on Goldsborough Creek near Shelton,
Washington

Safety review and sediment removal analysis of Milltown Dam near Missoula, MT
Flood protection and structural analysis of Jackson Dam in Hardwick, VT

Review of Corps of Engineers approaches to removal of four dams (Ice Harbor, Little
Goose, Lower Monumental, and Lower Granite) on the lower Snake River in
Washington State

Structural and removal analysis on Edwards Dam in Augusta, ME

Review of removal for Soda Springs Project in southern OR

River stabilization for structures in the Nooksack River in western WA

Review of plans for upgrade of PG&E facilities on Battle Creek near Red Bluff, CA

G&G Associates River Restoration Services 3829 Burke Ave. N
206 547-4148 Fax 547-4052 Seattle, WA 98103

® Engineering ® Economics ® Law ® Construction Management
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Structural Analysis, Design and Concept Development
Dam Removal/Repair Projects
Project Location Activity Permitting Agencies
Involved
Holter Dam Missouri Flashboard replacement analysis | Fisheries
River, MT
Milltown Dam | Missoula, Review of Part 12 structural Ecology, FERC,
MT report EPA
Peterson Dam | Milton, VT | Power production and turbine State Environmental
modification analysis
Jackson Dam Hardwick, Removal, flood protection, and | Drawings for
VT structural analysis permits, meetings
with dept of
Ecology
Little Hyatt Southern Investigation of removal Bureau of Land
Dam Oregon methods Management
Lower 4 Snake | Washington | Review of Corps of Engineers Army Corps of
River Dams State approaches to removal of four Engineers (Corps)
dams (Ice Harbor, Little Goose,
Lower Monumental, and Lower
Granite)
Condit Dam Bignen, Sediment transport analysis after | WDOE
WA dam removal
San Clemente | Carmel, CA | Dam and sediment removal and | CA Coastal
Dam fish passage alternatives Conservancy
(CCC), CA Dams
Safety, CA Dept of
Water, NMFS
G&G Associates River Restoration Services 3829 Burke Ave. N
206 547-4148 Fax 547-4052 Seattle, WA 98103
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Dennis Gathard Principal
Dam Removal Projects
Sediment Management and Removal
Design, Concept Development and Analysis

Project Location Activity Permitting Agencies
Involved
Matilija Dam | Ventura, Water quality protection, Corps, US BoR, CA
CA sediment transport, and Fish and Game,
structural analysis NMES, USFWS
Klamath River | Northern Analyze cost for dam and
Dams California sediment removal
Milltown Dam | Missoula, Sediment removal analysis Ecology, FERC,
MT EPA
Glines Canyon | Port Structural, sediment transport, Corps, US BoR,
Dam Angeles, groundwater withdrawal, and WA Fish and Game,
WA fisheries facility analysis NMES, USFWS
Elwha Dam Port Structural, sediment transport, Corps, US BoR,
Angeles, groundwater withdrawal, and WA Fish and Game,
WA fisheries facility analysis NMES, USFWS
Goldsborough | Shelton, Developed approach for Corps, WA Fish
Dam WA removal and fish passage and Game, NMFS,
facilities USFWS
Edwards Dam | Augusta, Structural and removal analysis | Corps, Coast Gard,
ME NMES, USFWS
Soda Springs southern Review of removal approach
Project OR
Snake and Turbine passage survival study | Corps
Columbia for all of the dams
River Dams
Bonneville Structural design for fish Corps
Dam passage facilities for
downstream migrants
John Day and Feasibility level design of
Ice Harbor deeply submerged passageways
Dams for for Dissolved Gas
Abatement Study Phase II
G&G Associates River Restoration Services 3829 Burke Ave. N
206 547-4148 Fax 547-4052 Seattle, WA 98103

® Engineering ® Economics ® Law ® Construction Management

Butte County, NREA Comments
Dennis Gathard CV
PG&E, Poe Project (P-2107)

A9-4



200504115081 Recei ved FERC OSEC 04/11/2005 04:01: 00 PM Docket# P-2107-016

G&G Associates

Dennis Gathard Principal

Selected Project Experience

Dissolved Gas Abatement Study Phase II- U.S. Army Corps of Engineers, Walla Walla
District Project Engineer responsible for preliminary design and analysis of deeply submerged
passageway alternative for fish passage at John Day and Ice Harbor dams. Project involved
creating large diameter low level outlets for fish passage to reduce dissolved gas levels.
Design involved structural, hydraulic, cost, schedule, and construction analysis to create
openings in existing structures.

Elwha River Restoration Project - Lower Elwha Klallam Tribe - Principal-In-Charge and
Project Manager for relicensing Report to Congress, Environmental Impact Statement, and
River Restoration Implementation of Elwha River Restoration Project for Lower Elwha
Klallam Tribe. This multi-faceted project on the Elwha River in Port Angeles, Washington
began in 1989 as investigation of impacts associated with the re-licensing the Glines Canyon
Dam. The project developed into investigation of means of removing the two dams on the
river to restore native fishing rights, provide better flood protection, develop new sanitary
sewage systems for the tribe, provide new water supplies for tribal domestic and fish hatchery
uses, and provide domestic and industrial water diversion and supply facilities for the City of
Port Angeles. Technical aspects of the project include reviews of dam safety for both dams,
development of basin hydrology, design of hydraulic structures, flood analysis and levee
design, sediment transport analysis, beach protection design, and dam project operations
analysis.

Design of Juvenile Bypass Facilities at The Dalles Lock & Dam - U.S. Army Corps of
Engineers, Portland District Project Structural Engineer assisting with the development of
studies, plans, specifications and cost estimates relating to flume design to improve passage of
juvenile fish. The system under design will intercept downstream migrant juvenile fish from
the turbine intakes and divert them to a collection channel. The migrant fish and water will
pass through a dewatering facility and then be transported by flume across the spillway. They
will continue downstream to the juvenile evaluation facilities and then into the Columbia River.
The project includes architecture, and hydraulic engineering, as well as civil, structural,
mechanical and electrical engineering.

IDTC, Hydraulic Engineering Design Services, Delivery Order No. 4 - Turbine Passage
Study - U.S. Army Corps of Engineers, Portland District Project Manager responsible for
conducting a baseline turbine study which involved working with agency engineers and
biologists in collecting as-built plans and operating information regarding flow range, head
efficiency, intake, wheel case, draft tube and water passage characteristics of the turbine unit to
the passage survival of juvenile fish. The work was conducted with professor emeritus, Milo

G&G Associates River Restoration Services 3829 Burke Ave. N
206 547-4148 Fax 547-4052 Seattle, WA 98103

® Engineering ® Economics ® Law ® Construction Management
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Bell. The following dams have been evaluated: Bonneville Powerhouse I and II, The Dalles
Dam, John Day Dam, McNary Dam, Ice Harbor, Priest Rapids, and Big Cliff.

Flooding and Beach Erosion Mitigation Alternatives Analysis - Lower Elwha Klallam Reservation
Lower Elwha Klallam Tribe  Principal-In-Charge and Project Manager for investigation of
flooding impacts and feasibility study of flood and beach erosion mitigation options for Tribe.
Project involved analysis of dam operations, river hydrology, river morphology analysis, sediment
transport analysis, groundwater investigations, and domestic water supply analysis.

Condit Dam Removal Investigation - Pacificorp - Conducted sediment removal analysis.
PacifiCorp is currently in the process of examining re-licensing versus removal options for
this 80 year 100 foot high concrete dam on the White Salmon River in Washington State. Mr.
Gathard was responsible for analysis of sediment removal techniques and river impacts of dam
removal. He has also developed mitigation alternatives for downstream impacts to water users
for the US Bureau of Indian Affairs and related Tribes. Mr. Gathard has also been involved
in structural evaluation of the dam removal techniques.

Peterson Dam Investigation — Trout Unlimited G&G Associates investigated power
production capacity, and river restoration for the Peterson Dam, approximately 350 foot-long,
55-foot-high, concrete dam, located near Burlington, VT. Peterson Dam is one of four dams
included in the Lamoille Project, Federal Energy Regulatory Commission (FERC) License
Number 2205 owned by Central Vermont Public Service Corporation (CVPS). Peterson dam
is the first dam upstream of the mouth of the Lamoille River at Lake Champlain. G&G
provided engineering and economic analysis of removal options and environmental and
economic impacts.

Holter Dam Flashboard Replacement Feasibility Study — Trout Unlimited G&G Associates
investigated several approaches for flashboard removal and replacement for this 82 year old
FERC regulated straight concrete gravity structure located near the head waters of the
Missouri river about 43 miles north of Helena Montana, Holter Dam captures water from a
drainage area for the dam is 17,150 square miles. Engineering tasks involved development of
natural river flows, power production capacity analysis, spillway hydraulic analysis, structural
analysis and design of floating cofferdam structures, cost analysis, and dam structure analysis.
G&G provided several alternative approaches to reservoir drawdown proposed by the dam
owners. Reservoir drawdown would result in fish population reductions, economic impact to
surrounding communities, and recreation losses.

South Fork Tolt River Bridge - Seattle City Light Project Manager responsible for the design
of a single span 225 foot steel inverted bowstring truss bridge. The bridge was designed to
carry wind, snow, and earthquake loads, in addition to loads from a 66-inch diameter
penstock for downstream power turbines. Bridge supports utilize grouted post-tensioned high
strength bars to resist seismic loading.

Bonneville Dam 1st and 2nd Powerhouses; Conceptual Layouts for Construction of Juvenile
Fish Monitoring Facilities - National Marine Fisheries Service Provided conceptual
drawings with opinion of costs for collection and monitoring of downstream migrating
salmonids from the powerhouse bypasses. Also made recommendation and developed
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preliminary design for the preferred alternatives at each dam.

Bonneville Dam 1st and 2nd Powerhouses Juvenile Fish Monitoring Facilities - National
Marine Fisheries Service Project engineer responsible for assisting in the study of juvenile
fish monitoring facilities. The study was conducted to assess concepts and feasibility of
constructing juvenile fish monitoring facilities at both 1st and 2nd Powerhouses. Several
alternatives were developed for each. A preferred alternative was selected and developed for
consideration. The study estimated construction cost to be approximately $10 million, not
including visitor facilities.

Deschutes River Juvenile Rearing Facilities Study - Washington State Department of Fish &
Wildlife Project Manager responsible for conducting analysis of several streams along the
Deschutes River for potential location of rearing facilities construction sites. Project involved
hydrological analysis of streams and river, natural spawning and rearing habitat evaluation, site
location studies, water quality studies, and constructibility studies. Issues involved siting the
facility for best water use, access, reliability and utility accessibility.

Toutle River Hatchery Feasibility Study - Washington State Department of Fisheries Project
manager for study involving a complete hatchery siting and redevelopment of a partially
abandoned Chinook and Coho hatchery. The hatchery feasibility study included extensive
river hydrology, water intake, and transportation design.

NOAA Montlake Facility Environmental Site Assessment - Conducted study to determine the
source and extent of a petroleum product discharged onto Lake Washington's Portage Bay.
Based on the investigation, a report was prepared describing extent of contamination caused by
a leaking bunker oil fuel supply line. Proposed methods of clean-up, and periodic sampling
and monitoring were also presented.

Salmonid Enumeration Facility - Lower Elwha Klallam Tribe Project Manager responsible
for conducting facility design and hydraulic analysis of several streams along western Straight
of Juan de Fuca for potential location of enumeration facilities construction sites. Project
involved hydrological analysis of streams and rivers, natural spawning and rearing habitat
evaluation, site location studies, fish passage structures design, water quality studies, utilities
access and constructibility studies. Issues involved siting the facility for best site access, least
cost structure design, water use, reliability and utility accessibility.

Owl Creek Rearing Station Study - HOH Native American Tribe Project Engineer
responsible for the design of four 100-foot long raceways, river intake structure, 1200 If of 24-
inch diameter pipeline, fishway, pollution abatement pond and associated buildings.

Wishkah Hatchery Expansion - Washington State Department of Fisheries - Project
Engineer responsible for conducting a study and submitting recommendations for the
expansion of the existing hatchery. As a result of the study, the existing hatchery was
modified to facilitate Chinook salmon and steelhead trout in an incubation capacity. This
project provided operation and maintenance instructions to the hatchery staff.

John's Creek Hatchery - Washington State Department of Fish & Wildlife Project Manager
responsible for site work and piping required to modify the Hatchery water intake system
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piping, equipment building and electrical grid necessary to disinfect the water supply. The
facility required installation of new piping, valves, controls and safe operating electrical
systems. At John’s Creek Hatchery “salmon poisoning disease” (Nanophyetus salmincola)
infestation called for the installation of an electric grid for control of a water borne parasite.

Edwards Dam Investigation - Kennebec Coalition Project Manager for alternatives analysis of
removal techniques or fisheries by-pass this 20 foot high timber crib and concrete dam. This
850-foot-long, 24-foot-high, timber-and-crib dam, located in Augusta, Maine, rises to elevation
19.5. As part of the FERC Draft Environmental Impact Statement for the Kennebec River
Basin, a report discussing an approach to removal of Edwards was conducted by Stone &
Webster Environmental Consulting and Services.

Goldsborough Dam Removal Investigation - Simpson Timber Company Project Manager for
investigation of removal and by-pass alternatives for a small hydroelectric dam constructed on
Goldsborough Creek in Mason County, Washington in 1921. Mr. Gathard was project
manager and engineer for alternatives analysis studies including fish by-pass (ladders)
alternatives and removal alternatives. Tasks included techniques for diversion of the stream,
fish ladder design, studies of dam removal, and analysis of sediment impacts from removal.
The project is currently in the permitting phase of development.

G&G Associates River Restoration Services 3829 Burke Ave. N
206 547-4148 Fax 547-4052 Seattle, WA 98103

® Engineering ® Economics ® Law ® Construction Management

Butte County, NREA Comments
Dennis Gathard CV
PG&E, Poe Project (P-2107)
A9-8



200504115081 Recei ved FERC OSEC 04/11/2005 04:01: 00 PM Docket# P-2107-016

G&G Associates

Dennis Gathard Principal

Bridge Seismic Retrofit Program, Phase II Needs Assessment Study - City of Seattle
Engineering Department

Project Manager for this engineering assignment which assesses the seismic vulnerability of
17 significant bridges in the City of Seattle. The project is divided into two parts, ten bridges
constructed prior to 1936 and seven bridges constructed after. The bridges vary in structural
complexity from simple spans to large concrete arch structures of architectural significance.

On-call Seismic Retrofit Bridge Projects - Washington State Department of Transportation

Project Manager responsible for conducting bridge seismic retrofits of bridges located on I-90
Seattle, I-5 Central Seattle, and SR2 in Everett following recent seismic events. This design
project was accomplished in three construction projects.

Emerson Street Viaduct Seismic Retrofit - Seattle Engineering Department Design
Manager responsible for conducting full seismic retrofit of a 12-span "lifeline" viaduct.
Project included seismic and cost analysis of alternate methods for upgrading the bridge to
withstand a seismic event. Comparison of ATC-6 "stiff" and new developed "flexible"
approaches to retrofit were presented, allowing for a much less costly retrofit.

San Juan Terminal Access Bridge - Crowley Marine Services Project Engineer responsible
for the design of bridge deck repairs. A structural inspection of the bridge girders was
conducted for rating purposes. Design solutions involved staged construction to allow
continual use during construction. Removal and replacement of the concrete deck were
necessary to provide adequate structure.

Dock Construction - Covich & Williams This 258 feet long dock was constructed from
hollow core prestressed precast concrete panels. The panels are structurally composite with a
topping slab. A concrete apron at the beginning of the pier was integrated with an existing
wood apron. Construction included fuel lines, fire protection and shore power.

Dock Analysis - Crowley Marine Services Project involved inspection of existing timber pile
bulkhead and analysis for large crane loads. Initial phase involved a condition survey of
dock. Analysis provided determined effects of 500,000 pound crane loads on dock and
bulkhead.

Indefinite Quantity Contracts - U.S. Navy, EFA NW Project Civil Engineering Manager
responsible for providing civil engineering services for eight delivery orders at Subbase
Bangor and supported commands under this IQ contract. These projects included a sanitary
sewer study, civil design for a retention facility, KB Dock dredging at Bangor, and design of
an oily bilge water separator facility at Keyport.

KB Dock Dredging - U.S. Navy, EFA NW Mr. Gathard was responsible for developing a
Puget Sound Dredged Disposal Analysis (PSDDA) sampling plan and implement the plan with
the required sampling and testing. A hydro-survey of the areas will also be provided. The
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project also includes AutoCAD generated engineering drawings, specifications
(SPECSINTACT) and cost estimating.
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September 19, 2006

Honorable Magalie Roman Salas
Secretary,

Federal Energy Regulatory Commission
888 First Street, N.E.

Washington, D.C. 20426

Re:  Pacific Gas and Electric Company, Poe Hydroelectric Project (P-2107-016-CA):
Amended Comments of Butte County and American Whitewater on Draft
Environmental Assessment

Dear Secretary Salas:

Enclosed please find an amendment to the comments which Butte County and American
Whitewater timely filed on September 18". The amendment corrects typographic and citation
changes in the main text of the original filing.

Any person who wishes to review the amendment in redline form may contact NHI
paralegal, Rachel Golden, rgolden@n-h-i.org.

Thank you for your consideration.

Respectfully submitted,

P LA L. A

Richard Roos-Collins
Special Deputy District Attorney,
BUTTE COUNTY

NATURAL HERITAGE INSTITUTE
100 Pine Street, Suite 1550

San Francisco, CA 94111

(415) 693-3000 ext. 103

(415) 693-3178 (fax)
rrcollins@n-h-i.org

On behalf of BUTTE COUNTY
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COMMENTS

Butte County and American Whitewater file these amended comments on the “Notice of
Availability of Draft Environmental Assessment” (DEA) (Aug. 2, 2006).

Our comments consist of six parts: Introduction, Aquatic Flows, Fish Passage,
Recreation, County Economic Welfare, Consistency with Comprehensive Plans, and Further
Procedures. These requested procedures, which are intended to contribute to the timely
resolution of disputed issues of law and fact, are addressed to FERC and the U.S. Departments
of Agriculture, Commerce, and Interior.

I
INTRODUCTION

In the DEA, Office of Energy Projects (OEP) Staff recommend measures for
incorporation into any new license for the Project. DEA, pp. 10-14, 207 et seq. (Staff
Recommendation). We agree that these recommended measures will enhance the baseline
condition of aquatic, terrestrial, and recreational resources, as described in the associated
Rationale. Id, pp. 211 et seq. We generally support such measures to which we do not take
exception below. However, the DEA, including the Staff Recommendation and Rationale, is
deficient in fundamental respects.

A. Failure to Restore Non-Developmental Uses of Coldwater Fishery and Recreation to
Good Condition

If the recommended measures are adopted, the Project will convert most of the value of
these public waters into power for the term of the new license, or until 2037 or later. Under
the recommended minimum flow schedule (MES), Poe Dam will divert most natural in-flow.
Compare DEA, p. 207 (resulting in average MFS below 300 cfs) with New License
Application (NLA), App. B-1, Chart 39 (showing average natural in-flow exceeding 1,000
cfs). This diversion will result in warmwater conditions 17-61% of summer days, thus
impairing the suitability of the bypass reach as a coldwater fishery. Robert W. Hughes,
“PG&E Poe Project Temperature Modeling” (Sept. 5, 2006), Table 1 (Exhibit 1). It will
reduce by 90% the days when natural flows (ranging from 800 to 2,000 cfs) in the bypass
reach would be suitable for boating by private or commercial boaters. See “Butte County’s
Recommended Conditions for a New License” (Butte NREA Comments), pp. 19-20. It thus
would forego use that otherwise would reach 100,000 boater-days/year and generate $10.8
million/year in tourism revenues. Id., pp. A.3-6, 3-8 - 3-9.

The North Fork, including this reach, was once a world-renowned destination for
angling and other recreation, which contributed significantly to the local economy. See
Declaration of James Lenhoff (Sept. 18, 2006), 9 14-19 (Exhibit 2). The North Fork fishery
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was extremely robust. See W. Rowley, California Department of Fish and Game, 1954
Feather River Streamside Creel Census (Inland Fisheries Administrative Report 55-10 (1955));
U.S. Forest Service, Region 5, Report to the Federal Power Commission on The Application of
the Pacific Gas and Electric Company for a Preliminary Permit for the North Fork Feather
River Project No. 1391 - California, within the Lassen and Plumas National Forests (June
1938); E. Gerstung, “Fish Populations and Yield from Selected California Trout Streams,”
Cal-Nevada Wildlife (1973), pp. 9-19.

That historical use represents the restoration potential of the bypass reach under an
alternative where the Project releases a more natural flow pattern. Our NREA comments
proposed measures that would have this effect. For example, we proposed the release of
boating flows two days per summer month. While this is much less than the potential (which
ranges from 6 to 19 days between June and August of an average year), the County proffered it
as a generous balance between this use and power generation. Butte NREA Comments, p. 19;
p. A6-7 (estimating a 7% loss in power generation as a result of the County’s proposed aquatic
and boating flows). The DEA rejects this proposal and indeed any boating flow schedule
whatsoever. In doing so, the Staff limits boating use to unpredictable spills, which tend to
occur only in the colder spring months, and effectively recommends against the development of
substantial boating use of this reach. In this and other respects, the DEA’s balance favors
power generation at the unnecessary expense of non-developmental uses. We respectfully
disagree with the conclusion (DEA, p. 205 lines 3-8) that the recommended measures are “best
adapted” to a comprehensive plan of development of all affected uses of these lands and waters
for all beneficial uses recognized under Federal Power Act (FPA) section 10(a)(1).

B. Failure to Consider a Reasonable Range of Alternatives

The DEA addresses the Proposed Action, PG&E’s NLA (DEA, pp. 5-10), the Staff
Recommendation which modifies the NLA (id., pp. 10-14), and the No-Action Alternative (p.
14) which is renewal of the original license. Since no party has advocated denial of new
license, these action alternatives only differ in their mitigation measures, including MFS.

The DEA discusses measures proposed by the County, agencies, and others, in the
context of its analysis of the NLA and the Staff Recommendation. It does not treat as separate
alternatives the MFS proposed by the agencies and County (see Butte NREA Comments, pp.
5-6) (hereafter, Agencies/County MFS Proposal (March 2005)), or the different flow proposals
made by American Whitewater and angling groups in their NREA comments. Indeed, it
discusses proposals outside of the Staff Recommendation for the primary purpose of rejecting
them. See, e.g., DEA, pp. 211-229. In Section VI, the DEA does not provide a
developmental analysis of the rejected proposals. See id., p. 185 (which presents such analysis
only for the No-Action Alternative, NLA, and the Staff Recommendation in two forms).

Thus, the DEA does not show the total cost of the County’s proposals (as proffered in our
NREA comments), instead piecemealing the analysis of cost and benefit by measure. See id.,

Butte County and AW’s A ded DEA Co ts
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pp. 186-204. At the end of the day, the DEA includes only one action alternative to the NLA,
the Staff Recommendation.

This is an improper form which frustrates the purpose of the environmental document:
namely, “sharply defining the issues and providing a clear basis for choice....” The National
Environmental Policy Act, 42 U.S.C. §§ 4321 et seq., requires that the environmental
document must: include, as action alternatives, “all reasonable alternatives...” not eliminated
from detailed study. 40 C.F.R. § 1502.14(a). This requirement is particularly important when
the proposed action “involves unresolved conflicts concerning alternative uses of available
resources....” 42 U.S.C. § 4332(E). The document must “rigorously explore” these action
alternatives in a manner that permits evaluation of their “comparative merits.” 40 C.F.R. §
1502.14(a) - (b).

Flow schedule is the primary variable in this proceeding, like most relicensing
proceedings. FERC must separately analyze alternative flow schedules as action alternatives.
At a minimum, these include: the MFS proposed in the NLA, Staff Recommendation,
Agency/County MFS Proposal (March 2005), the revised proposal described in Argument
Section II.B (Agency/County MFS Proposal (Oct. 2005)), and the several proposals advanced
separately by boating and angling groups.

In its “Forty Most Asked Questions Concerning CEQ's National Environmental Policy
Act Regulations,” 46 Fed. Reg. 18026 (March 23, 1981), the Council on Environmental
Quality explained the form and substance of this obligation.

“Q. How many alternatives have to be discussed when there is an infinite number of
possible alternatives?

A. For some proposals there may exist a very large or even an infinite number of
possible reasonable alternatives. For example, a proposal to designate wilderness areas
within a National Forest could be said to involve an infinite number of alternatives from
0 to 100 percent of the forest. When there are potentially a very large number of
alternatives, only a reasonable number of examples, covering the full spectrum of
alternatives, must be analyzed and compared in the EIS. An appropriate series of
alternatives might include dedicating 0, 10, 30, 50, 70, 90, or 100 percent of the Forest
to wilderness. What constitutes a reasonable range of alternatives depends on the
nature of the proposal and the facts in each case.”

C. Failure to Mitigate the Significant Present Impacts of this Project

The DEA concludes that the recommended measures, if adopted in a new license, will
not result in any significant impacts on the environmental quality of the North Fork Feather.
DEA, p. 239 lines 2-7. This overall conclusion appears to be based on the assumptions that
the Project’s impacts are insignificant if: (A) the future condition of a given resource is better
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than the environmental baseline or (B) the recommended measures to minimize impact on a
resource are more cost-effective than alternatives. These assumptions are fundamentally
wrong under NEPA.

1. Change in Baseline

DEA Section V makes a series of findings that the proposed action will improve the
existing conditions of various resources. See, e.g., DEA, p. 24 (defining existing conditions
as baseline), p. 44 (showing that recommended MFS will reduce the water temperature which
occurs under the original license). We agree that the environmental baseline is the existing
conditions of the lands, waters, and other resources of the North Fork Feather. American
Rivers v. FERC, 201 F.3d 1186, 1199 (9™ Cir. 2000). We agree that the impact of a measure
relative to the baseline is the incremental change to existing conditions expected to result from
that measure.

However, FERC must also compare alternatives to the NLA. Indeed, that
“comparative form” is the “heart” of the environmental document, “...sharply defining the
issues and providing a clear basis for choice among options....” 40 C.F.R. § 1502.14. The
purpose of the comparison is to “...avoid or minimize adverse effects....” Id., § 1500.2(f).
Adverse impacts include cumulative impacts. Id., § 1508.25(c)(25). Cumulative impacts are
the totality of impacts “...which results from the incremental impact of the action when added
to other past, present, and reasonably future actions....” Id., § 1508.7.

Here, the original license is a present action, since it is still in effect. Thus, FERC
must consider how to mitigate the continuing impacts of the Project as permitted under the
original license. FERC must ask: how do the action alternatives compare in mitigating each
continuing impact, such as the diversion of most natural inflow from the bypass reach? That
necessarily follows from the definition of cumulative impact and the nature of a new license.
Under FPA section 10(a)(1), a new license is a “new decision” whether to continue or change
the original license. Confederated Tribes and Bands of the Yakima Indian Nation v. FERC,
746 F.2d 466, 476 (9th Cir. 1984). That new decision may improve the environmental
baseline, insofar as the change is within the reasonable control of the project: among other
things, FPA section 10(a)(1) authorizes “protection, mitigation, and enhancement of fish and
wildlife...” (emphasis added).

Using plain logic, if an impact is partly mitigated, then it is partly unmitigated, and that
unmitigated impact may be significant under NEPA. For example, the recommended MFS
will cause exceedances of the coldwater standard on 17-61% of summer days. While that
future condition will be better than baseline (exceedances 40-88 % of those days), the fact is
that the recommended MFS will only partly mitigate the continuing impact of the Project on
water temperature in the bypass reach. That is clear if the recommended MFS is compared
with the Agency/County MFES Proposal (Oct. 2005), which will cause such exceedances a mere
2-18% of the time. See Exhibit 1, p. 5.
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2. Residual Impact After Cost-Effective Mitigation

The DEA appears to assume that cost-effectiveness of mitigation affects whether a
proposed action has a significant impact. For example, the DEA (p. 44) finds that the next
increment of flow release, after its recommended MFS, will provide a “minimal improvement”
in the water temperature. It appears to use this law of diminishing returns as a basis for the
conclusion (p. 51) that the MFS will not have a significant impact on water resources,
including water quality. If so, this assumption is improper for the purpose of the NEPA
conclusion.

While incremental cost-effectiveness of mitigation is plainly relevant to the balancing
decision under FPA section 10(a)(1), an impact may be significant under NEPA if it is partly
unmitigated, regardless of whether the next increment of mitigation is more costly than the
prior increment. “A significant effect may exist even if the Federal agency believes that on
balance the effect will be beneficial.” 40 C.F.R. § 1508.27(b)(1).

3. Standards of Significance of Impact

In finding that the recommended alternative overall will not cause any significant
impact on environmental quality, the DEA does not state any definition or standards of
significance. See DEA, p. 239. Similarly, the DEA does not state any such definition or
standards in reaching such conclusions for individual resources. See id., p. 51 (concluding that
the Staff Recommendation will cause “no[]” unavoidable adverse impacts on water
resources”), p. 87 (finding that it will cause “some” adverse impacts on aquatic resources), or
p. 162 (omitting any conclusion about unmitigated impacts on recreation). This failure to state
standards of significance is wrong in two ways.

FERC does not acknowledge or apply the standards of significance stated in the NEPA
rules. See 40 C.F.R. § 1508.27. We submit that the Project’s future impacts, if the Staff
Recommendation is adopted, will meet many of these standards. The impacts will be variously
“beneficial” (relative to baseline) and “adverse” (by failing to mitigate the continuing impacts
of the Project). Id., § 1508.27(b)(1). The Staff Recommendation will be “highly
controversial” (id., § 1508.27(b)(4)), as already shown by the long-running disputes between
PG&E, agencies, and stakeholders about the appropriate flow schedule and other mitigation
measures — and as will be shown again by the DEA comments. Its impacts on certain
resources are “highly uncertain” (id., § 1508.27(b)(5)), such as water temperature (see DEA,
pp. 46, 50-51). The Staff Recommendation may establish a “precedent” (id., § 1508.27(b)(6))
for the treatment of fish passage, temperature, and other common issues in the future
relicensing decisions for Lake Oroville and the Upper North Forth Feather Projects. It is
“related” to those other actions (id., § 1508.27(b)(7)) and may cause significant cumulative
impacts. In causing warmwater conditions, it “threatens a violation” (id., § 1508.27(b)(10)) of
the coldwater standard, which is a federal and state water quality standard for this reach.
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The DEA does not acknowledge that the Staff Recommendation involves the original
licensing of Big Bend Dam. Although this dam has existed since 1910, PG&E has never
applied for or obtained a license for it. The NLA includes the dam as a new Project work.
Unlike other project works included in the original license, this dam does not have a pre-NLA
record of design, operation, and environmental impacts. For that reason, and also (as shown
in Argument Section III) the failure to include this dam in the original license, FERC may not
properly assume that continued operation of the dam is included in the environmental baseline.
Indeed, for the purpose of NEPA compliance, including Big Bend in the new license is similar
to the original construction of a new dam subject to an Environmental Impact Statement. 18
C.F.R. § 380.6(a)(4).

Finally, the DEA’s conclusion of “no significant impact” (p. 239) merely tracks the
terms of the NEPA obligation to determine whether such an impact will occur. This is
impermissible under FPA section 313(b), 16 U.S.C. § 825/(b), and Administrative Procedures
Act (APA), 5 U.S.C. §§ 556-7 and 706(2), which require a transparent basis for any such
legal conclusion. City of Gillette, Wyoming v. FERC, 737 F.2d 883, 887 (10th Cir. 1984).

D. Failure to Mitigate Significant Cumulative Impacts of the Several Hydropower Projects
on North Fork Feather

PG&E’s system on this river — consisting of this Project, Rock Creek-Cresta (P-1962),
and Upper North Fork Feather (P-2105) -- plainly has significant cumulative impacts. These
impacts include: substantial increases in summertime water temperatures and the sequential
blockages of movement of trout and other riverine fisheries. See DEA, pp. 50-51, 55-56. The
DEA acknowledges that PG&E continues to study possible mitigation of the temperature
impact in the relicensing proceeding for the Upper North Fork Feather Project. See id., pp.
50-51. Similarly, Lake Oroville and PG&E’s system have a cumulative impact on the
movement of anadromous fish. The DEA acknowledges that NMFS’ preliminary fish passage
measure was to be implemented at the several projects. Indeed, FERC plainly has authority to
include in this license measures which: (A) address the Project’s proportionate contribution to
such impacts or (B) are conditioned upon the adoption of related measures in other licenses.

However, the DEA does not recommend that the new license for this Project include
any specific measures to mitigate any such cumulative impacts. At most it recommends that
the license for the Rock Creek-Cresta Project may be adjusted at an indeterminate date in the
future - for example, to meet boating demand. DEA, p. 226. The DEA does not specifically
respond to the proposal (made by the County and National Park Service) for a system of
boating and pedestrian trails linking all of these several projects. See, e.g., Butte NREA
Comments, pp. 21-23. It does not include any measure for mitigation of the cumulative
impacts on passage of anadromous fish. See DEA, pp. 82-84. This general omission violates
FERC’s obligation under NEPA and FPA section 10(a)(1), respectively, to consider and adopt
measures to “...avoid or minimize any possible adverse effects” of the licensing decision (40
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C.F.R. § 1500.2(f)), including the cumulative impacts of this Project and others in this
watershed.

E. Failure to Consider Compensation and other Off-Site or Out-of-Kind Forms of
Mitigation

The DEA applies the law of diminishing returns to recommend mitigation measures
while rejecting alternative forms of those measures (such as an increase in the value of the flow
release in the MFS). For example, it rejects the Agency/County MFS Proposal (March 2005),
in part because the incremental progress of .4 - .9 degree C towards a coldwater condition is
purportedly exceeded by the cost of foregone generation. See DEA, pp. 43 - 44. The DEA
rejects all off-site measures (e.g., those located outside of the Project boundaries) or out-of-
kind measures (e.g., those which address an impact through mitigation of a different kind).
Rejected proposals include: a watershed history museum (DEA, pp. 224-226) and a North
Fork Feather Enhancement Fund (id.) to be used to establish boating and other angling
opportunities in the Feather watershed.

As discussed above, if a scalable mitigation measure exceeds the point of diminishing
return, Staff appears to assume that the adverse impact of the Project is adequately mitigated
by whatever on-site measure is found to be cost-effective. This assumption is fundamentally
wrong under NEPA. Using plain logic, if an impact is minimized but not avoided, then it is
partly unmitigated. NEPA requires FERC to then ask the question: is there another form of
mitigation that may address that unmitigated impacts? Indeed, NEPA rules require FERC to
consider compensation in this circumstance. They define mitigation to consist of five forms,
including compensation:

“(a) Avoiding the impact altogether by not taking a certain action or parts of an action.

(b) Minimizing impacts by limiting the degree or magnitude of the action and its
implementation.

(c) Rectifying the impact by repairing, rehabilitating, or restoring the affected
environment.

(d) Reducing or eliminating the impact over time by preservation and maintenance
operations during the life of the action.

(e) Compensating for the impact by replacing or providing substitute resources or
environments.”

40 C.F.R. § 1508.20.

We understand that FPA Part I, as consistently interpreted in licensing decisions, limits
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the permissible forms of mitigation that may be included in a license. Plainly, any measure
must be performed by and enforceable against the licensee, since FERC does not have
jurisdiction over a non-licensee. Further, the project boundary must generally include the
locations of measures that require operation and maintenance. There must be a nexus between
the Project and the measure. A cash fund (as an alternative to specified measures) must have
specific purpose and governance, in addition to such nexus, to assure accountability.
Consistent with such limitations, FERC has approved off-site and out-of-kind mitigation
measures, including cash funds, when framed in an enforceable form and justified by clear
nexus to Project impacts. See, e.g., PacifiCorp, 105 FERC 9 62,207 at § 64,478 (2003); New
York Power Authority, 105 FERC § 61,102 at § 61,602 (2003); PPL Holtwood, LLC, 112
FERC 962,012 at § 64,032 (2005); New England Power Company, 79 FERC § 61,006 at §
61,041 (1997).

Accordingly, the County proffered the North Fork Feather Enhancement Fund and
other off-site measures in an enforceable and otherwise permissible form. While we discuss
below Staff’s specific objections to these proposed measures, the DEA improperly
recommends that FERC cause unmitigated impacts on environmental quality, by failing to take
a hard look at compensation and forms of mitigation (other than mere minimization) of such
impacts.

F. Failure to Disclose Method and Evidence Relied upon for Factual Findings

The DEA is a careful description of the disputed factual issues. It identifies evidence,
mostly the NLA, as the basis for its many findings. Nonetheless, it is not based on substantial
evidence as required by FPA section 313(b), 16 U.S.C. § 825/(b) and the APA sections 556-7
and 706(2).

The DEA appears to assume that substantial evidence is the existence of record
evidence consistent with a finding. Under that assumption, if evidence in a proceeding is
consistent with findings X or -X, FERC could pick either result and, without more, recite that
evidence supports that result. If so, FERC would have largely unreviewable discretion in its
findings in a typical relicensing proceeding (like this one) where evidence is potentially
consistent with competing results.

As required by FPA section 313(b) and APA sections 556(d)-557 and 706(2),
substantial evidence is record evidence which is expressly found to be: (A) reliable and
probative for the purpose of supporting a finding and (B) superior to competing evidence with
respect to a given finding. See Fed. Rules Evid. 702; Daubert v. Merrell Dow
Pharmaceuticals, 113 S.Ct. 2786 (1993); Motor Vehicle Manufacturers Association v. State
Farm Insurance, 463 U.S. 29 (1983); Burlington Truck Lines v. U.S., 371 U.S. 156 (1962).
Thus:
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“[i]f the administrative action is to be tested by the basis upon which it purports to rest,
that basis must be set forth with such clarity as to be understandable. It will not do for
a court to be compelled to guess at the theory underlying the agency's action; nor can a
court be expected to chisel that which must be precise from what the agency has left
vague and indecisive.”

Securities & Exchange Commission v. Chenery Corporation 332 U.S.194 at 196-7 (1947); see
also FPC v. Texaco, Inc., 417 U.S. 380, 397 (1974); Columbia Gas Transmission Corporation
v. FERC, 628 F.2d 578, 593 (D.C. Cir. 1979). Similarly:

“We noted in [a prior case] that we do not pretend to have the competence or the
jurisdiction to resolve technical controversies in the record, or ... to second-guess an
agency decision that falls within a ‘zone of reasonableness.” Rather, our task is to
‘ensure public accountability,” by requiring the agency to identify relevant factual
evidence, to explain the logic and the policies underlying any legislative choice, to state
candidly any assumptions on which it relies, and to present its reasons for rejecting
significant contrary evidence and argument.”

United Steelworkers Of America et al. v. Marshall, 647 F.2d 1189, 1207 (D.C. Cir. 1980)
(internal citations omitted).

1. Citation to Whole Documents

The DEA repeatedly cites to the NLA and other documents as the basis for findings.
See, e.g., DEA, p. 24 (“Unless otherwise noted, the source of our information is the license
application (PG&E 2003)”). This form does not establish substantial evidence in support of
such findings. The DEA generally does not explain why the evidence is reliable or probative
for that purpose. It repeatedly cites to the NLA exhibits without acknowledging that, as
applicant, PG&E has the burden of proof on disputed factual issues. 5 U.S.C. § 556(d).
While FERC may rely on PG&E’s evidence, it must have and state an independent basis for
such reliance. 40 CFR § 1502.14(a); Scenic Hudson Preservation Conference v. FPC, 354
F.2d 608, 620-1 (2nd Cir. 1965). Finally, the practice of citing to a whole document
effectively obliges an objecting party to infer which part was relied on or to challenge the
entirety. This is an unreasonable burden, given the complexity and length of the NLA
exhibits.

2. Citation to Disputed Evidence without More

The DEA repeatedly cites to the NLA on disputed issues where the County and other
parties submitted competing evidence. It generally does not explain why the evidence it relies
on is superior. For example, it accepts PG&E’s argument that the bypass reach has limited
potential for boating use (DEA, p. 158); it does not acknowledge the declaration by Chuck
Watson, a recreational planner with decades of experience in such boating, showing potential
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use of 100,000 boater-days/year (Butte NREA Comments, Attachment A); and it does not
explain why PG&E’s evidence is reliable or superior for the finding on this issue. DEA, pp.
159, 226. This practice violates FERC’s obligation, as discussed above, to test competing
evidence in a transparent manner, before deciding which evidence to rely upon. Farmers
Union Central Exchange v. FERC, 734 F.2d 1486 (D.C. Cir. 1984). Further, Staff has not
responded to our request for a technical conference (Butte NREA Comments, p. 23), which
FERC may use to test the testimony of qualified experts who have used conflicting methods or
reached conflicting findings. 18 C.F.R. §§ 385.501 et seq.; see, e.g., General Motors Corp.
v. FERC, 656 F.2d 791, 795 (D.C. Cir. 1981).

3. Incomplete Information

The DEA acknowledges that the record is incomplete or inconclusive on many factual
issues. See, e.g., DEA, p. 84 (no information about potential toxicity of reservoir sediments
at Big Bend Dam), p. 104 (no information about what change in baseline habitat condition is
tolerable to foothill yellow-legged frog (FYLF)), or p. 226 (no information about boating
demand in response to boating flow schedule). That uncertainty is a basis for rejecting
County’s related proposals to remove Big Bend Dam and establish a boating flow schedule.
See, e.g., DEA, p. 226 (“...the extent of boater usage that would actually develop there [in
response to boating flows] is unknown”). The DEA fails to explain why Staff, in the many
years since the September 22, 1998 Notice of Intent, did not require PG&E to undertake
additional studies or otherwise gather such information, pursuant to 18 C.F.R. Parts 4 and 16
and § 380.3(b)(2). It does not describe any effort by Staff to undertake an independent
investigation to resolve such uncertainties.

This passivity constitutes an abuse of discretion under FPA section 10(a). “...Congress
gave the [Commission] a specific planning responsibility .... The Commission must see to it
that the record is complete. The Commission has an affirmative duty to inquire into and
consider all relevant facts.” Scenic Hudson, 354 F.2d at 620.

“In this case, as in many others, the Commission has claimed to be the representative
of the public interest. This role does not permit it to act as an umpire blandly calling
balls and strikes for adversaries appearing before it; the right of the public must receive
active and affirmative protection at the hands of the Commission.”

Id.

Indeed, NEPA rules establish a presumption that the action agency, here FERC, will
resolve or minimize such record uncertainties before publishing an environmental document,
unless the cost is exorbitant.

“When an agency is evaluating reasonably foreseeable significant adverse effects on the
human environment in an environmental impact statement and there is incomplete or
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unavailable information, the agency shall always make clear that such information is
lacking.

(a) If the incomplete information relevant to reasonably foreseeable significant adverse
impacts is essential to a reasoned choice among alternatives and the overall costs of
obtaining it are not exorbitant, the agency shall include the information in the
environmental impact statement.

(b) If the information relevant to reasonably foreseeable significant adverse impacts
cannot be obtained because the overall costs of obtaining it are exorbitant or the means
to obtain it are not known, the agency shall include within the environmental impact
statement:

(1) A statement that such information is incomplete or unavailable; (2) a statement
of the relevance of the incomplete or unavailable information to evaluating
reasonably foreseeable significant adverse impacts on the human environment; (3) a
summary of existing credible scientific evidence which is relevant to evaluating the
reasonably foreseeable significant adverse impacts on the human environment, and
(4) the agency's evaluation of such impacts based upon theoretical approaches or
research methods generally accepted in the scientific community. For the purposes
of this section, "reasonably foreseeable" includes impacts which have catastrophic
consequences, even if their probability of occurrence is low, provided that the
analysis of the impacts is supported by credible scientific evidence, is not based on
pure conjecture, and is within the rule of reason.”

40 C.F.R. § 1502.22.

G. Failure to Disclose Standards Used for Balancing Decision

Finally, the DEA applies the law of diminishing returns to dismiss the Agency/NGO
MEFS Proposal (March 2005) and other measures which, in scale and cost, exceed their
counterparts recommended in the Staff Recommendation. We acknowledge that the balancing
decision under FPA section 10(a)(1) permits and even requires a consideration of incremental
costs and benefits of such measures. However, the DEA does not disclose the standards which
Staff applies to determine how much enhancement of the baseline condition is enough, and
what is too much, to assure that the new license is in the public interest.

FPA section 10(a)(1) requires that each license is “best adapted to a comprehensive
plan for improving or developing a waterway...” for the beneficial uses specifically listed in
the statute, including power, water supply, recreation, and the “protection, mitigation, and
enhancement of fish and wildlife.” Section 10(a)(1) requires such adaptation to “...all
beneficial uses” (Scenic Hudson, 354 F.2d at 612) (emphasis added)), since those uses “while
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unregulated, might be contradictory rather than harmonious” (FPC v. Union Electric Co., 381
U.S. 90, 98 (1965)).

“In licensing a project, it is the duty of the [Commission] properly to weigh each
factor.” Scenic Hudson, 354 F.2d at 614 (emphasis added). Some of these uses may be
quantified in financial or other ways, while others may not. This license will necessarily value
disparate uses, like “apples and oranges,” for the purpose of balancing required by FPA
section 10(a)(1). However, the DEA does not explain how Staff valued and compared such
disparate uses as: (A) the impact to reliable power supply resulting from reduced operation of
this 143-megawatt powerplant, in a regional system where generation capacity exceeds 56,427
MW (DEA, p. 4); (B) the incremental improvement in water temperature associated with the
Agency/County MFS Proposal (March 2005); or (C) the potential to restore boating use to this
river. This non-disclosure of the balancing standards is impermissible.

“Where the Commission balances competing interests in arriving at its decision, it must
explain on the record the policies which guide it. Only if the Commission observes
these minimum standards can we be confident that missing facts, gross flaws in agency
reasoning, and statutorily irrelevant or prohibited policy judgments will come to a
reviewing court's attention. Moreover, by requiring that the Commission fully articulate
the basis for its decision, we assure the Commission, itself, the first opportunity to
correct any defects which may emerge from such disclosure.”

Columbia Gas Transmission Corp. v. FERC, 628 F.2d 578, 593 (D.C. Cir. 1979).

Such transparency is a fundamental principle of good government under the APA and
also is necessary for accountability under FPA section 10(a)(1).

“The grant of authority to the Commission to alienate federal water resources does not,
of course, turn simply on whether the project will be beneficial to the licensee. Nor is
the test solely whether the region will be able to use the additional power. The test is
whether the project will be in the public interest. And that determination can be made
only after an exploration of all issues relevant to the ‘public interest,” including future
power demand and supply, alternate sources of power, the public interest in preserving
reaches of wild rivers and wilderness areas, the preservation of anadromous fish for
commercial and recreational purposes, and the protection of wildlife. [§] The need to
destroy the river as a waterway, the desirability of its demise, the choices available to
satisfy future demands for energy - these are all relevant to a decision under [FPA
section 10] but they were largely untouched by the Commission. [§] On our remand
there should be an exploration of these neglected phases of the cases.”

Udall v. FPC, 387 U.S. 428, 450 (1967) (emphasis added).
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II.
AQUATIC FLOWS

A. Water Temperature

The Project under the original license causes warmwater conditions in the bypass reach.
As the DEA explains:

“The operation of the Poe Project modifies the hydrology of the NFFR by impounding
water above, and decreasing the volume of water in the river below the dam (i.e., in
the bypassed reach). This results in increased bypassed reach water temperature in the
summer months because of a lower water volume, decreased depth and velocity, and
the resulting increase in radiational heating. Both the inflows to the project and Poe
bypassed reach water temperatures have historically exceeded the 20 C maximum target

2

DEA, p. 40. Indeed, in the bypass reach above Poe Powerhouse, the water temperature
exceeds 20 degree Centigrade 68 % of summer days. Id., p. 40. PG&E’s system on the North
Fork Feather continues to cause cumulative impacts in exceedance of these water quality
standards. See id., p. 50 (“The construction and operation of upstream hydroelectric projects
and their reservoirs have generally increased summer water temperatures over historical
conditions™).

The Staff Recommendation includes two measures to mitigate Project impacts on water
temperature: a new MFS (DEA, p. 11), which is roughly half-way between PG&E’s proposal
and the Agency/County MFS Proposal (March 2005); and a “Poe bypassed reach water
monitoring plan” (id., pp. 207-08). While acknowledging that the recommended MFS will
still result in exceedances of the coldwater standard, the DEA anticipates that the future
relicensing decision for the Upper North Fork Feather Project may enhance the benefit.

“As such, the higher flows would help achieve the target of no greater than 20 C, at
least in some months and meteorological conditions. Among the three alternative
instream flow regimes assessed, the agencies’ flow regime would lower water
temperatures the most, followed by the staff alternative. Another consideration related
to water temperatures is the potential that future measures implemented by upstream
entities could result in reductions in water temperatures in the inflows to the Poe
Project.”

Id., p. 212.
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The Staff rejects the Agency/County MFS Proposal (March 2005) on the basis of its
finding that the incremental cost in foregone power generation outweighs the incremental
benefit of colder water temperature.

“After considering the effects of the three instream flow alternatives on aquatic flow
alternatives on aquatic habitat, the potential for enhancement (reduction) of water
temperatures, and project economics, we recommend the staff-identified minimum flow
regime. The staff alternative would provide substantially greater aquatic habitat
improvement than the PG&E flow regime, but would result in substantially less impact
on project economics than the agencies’ flow regime.”

Id., p. 212.

The DEA rejects the Water Temperature Moderation (WTM) policy in the
Agency/County Proposal for the same reason.

“Our analysis indicates that the temperatures of inflows to the Poe reach are the
primary determinant of water temperature in the reach and that although higher flow
releases into the reach would have some effect on lowering water temperatures, the
volume of flow required to reduce temperatures to below the 20 C maximum target
would be high.... Because of the potential for adverse effects to some aquatic biota,
high cost, and the limited ability to actually achieve the maximum temperature target,
we are not recommending the water temperature moderation flows.”

Id., p. 213.

We agree with the DEA’s finding that the staff MFS will enhance the baseline condition
for water temperature. The legal issue, however, is whether the extent of enhancement, or
conversely, the extent of unmitigated impacts, complies with water quality standards. This
issue turns on two objectives, which are enforceable water quality standards under the Clean
Water Act section 303, 33 U.S.C. § 1313, for the purposes of FERC’s balancing under FPA
section 10(a)(2) and the State Water Resources Control Board’s (SWRCB) water quality
certification under CWA section 401(a)(1), 33 U.S.C. § 1341(a)(1). These standards are: the
coldwater objective, which provides that a facility shall not cause water temperature to exceed
20 degrees Centigrade (Argument VI.D), and a prohibition against any facility’s causing more
than 5 degrees Fahrenheit increase in the receiving water temperature (id.).

The Staff Recommendation plainly does not comply with these standards. As a result
of diverting most inflow, the coldwater standard will be exceeded on 17-61% of summer days
in the bypass reach (Exhibit 1, Table 1), and water temperature will often increase more than 5
degrees Fahrenheit (DEA, p. 42). These adverse impacts are controllable — and will be
substantially reduced - by increased Project releases recommended in the several
Agency/County MFS Proposals. See Exhibit 1, Table 1.
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The County agrees that, under FPA section 10(a)(1), FERC may base its selection of a
measure on the law of diminishing returns. Here, however, the Staff Recommendation does
not state any standards used to balance temperature benefit and power generation. Staff also
appears to assume that CWA section 401(a) permits voluntary non-compliance with these
standards. To our knowledge, FERC has not requested interpretation of these standards by the
SWRCB, which administers these standards, or the Forest Service, whose Forest Plan
incorporates them. It is black-letter law that a facility must comply with all applicable water
quality standards and specifically, must avoid those exceedances within its reasonable control.
See PUD No. 1 of Jefferson County v. Washington Dept. of Ecology, 511 U.S. 700, 711
(1994).

The DEA finds that inflow is a primary determinant of water temperature in the Poe
reach. “For the Poe reach, the current failure to consistently meet water temperature goals
during the summer months is primarily related to the temperature of water entering the
upstream boundary of the Poe reach.” DEA, p. 56. We agree that the inflow temperature
(e.g., the operation of the upstream projects) is a variable, along with the flow release schedule
at Poe Dam. However, the DEA does not recommend any additional measures which may be
implemented through license reopener for the Rock Creek-Cresta Project, or through a
condition in the anticipated new license for the Upper North Fork Feather Project, to reduce
cumulative impacts on Poe reach. As discussed above, the DEA must do more than identify
cumulative impacts: it must also recommend appropriate measures to mitigate such impacts.
See 40 C.F.R. § 1502.14(f). Further, since FPA section 10(a)(1) requires that a license must
be best adapted to a comprehensive plan of development for the NFFR, Staff’s apparent
decision to license each of PG&E’s projects without coordination of their mitigation measures
is arbitrary and capricious.

B. Impacts on Habitat Availability

The DEA finds that the recommended MFS will increase available habitat for seven of
the eight fish species evaluated in the Project reach and will cost substantially less than the
Agency/County MFS Proposal (March 2005). See DEA, pp. 211-12. In sum, the DEA finds
that the last increment of cost in foregone power generation outweighs the last increment of
aquatic habitat enhancement. Again, this conclusion does not explain the standards used to
balance apples (aquatic habitat) and oranges (power generation). More importantly, the DEA
apparently assumes that the physical availability of habitat is the controlling limiting factor for
trout and other fish species in the bypass reach. It does not cite any evidence for this
assumption. Plainly, as discussed elsewhere in these comments, warmwater temperatures and
blockage of passage are also significant limiting factors for trout and possibly other such
species.
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C. Impacts on Coldwater Fishery

The DEA finds that “warm water temperature, reduced flow, and increased pool habitat
likely improved conditions for native nongame species such as hardhead and Sacramento
sucker, which at the same time reduced optimal conditions for rainbow and brown trout.”
DEA, p. 55. It acknowledges that the recommended MFS will not fully mitigate the Project’s
impacts on water temperatures of the bypass reach or the resulting impacts on the coldwater
fisheries, and that the Agency/County MFS Proposal (March 2005) will provide greater
enhancement. See id, p. 211; see also Declaration of Dr. Elizabeth Soderstrom (Sept. 18,
2006), 99 4-5 (Exhibit 3). The rejection of the Agency/County MFES proposal, based on the
law of diminishing returns (DEA, p. 212), does not disclose the standards used for this cost-
effectiveness judgment.

More importantly, the DEA does not articulate any standards for the future condition of
the trout fishery. While it requires such standards in a future monitoring plan (DEA, p. 218),
it does not state or use such standards for the purpose of determining the adequacy of the
recommended enhancement from the baseline condition. The plan required by FPA section
10(a)(1) is more than a field of dreams -- “build it and they will come,” or put differently,
“whatever comes to the field is the dream.” By definition, a plan is a deliberate statement of
objectives and methods. The plans used by the SWRCB, Forest Service and other agencies for
the management of the North Fork (see Argument VI) include standards for the future
condition of each resource. The population of the trout fishery in the bypass reach is
apparently very small (DEA, p. 59), by contrast to its historical condition and its restoration
potential (see Exhibit 2, § 19). It is arbitrary and capricious for the DEA to use a numerical
estimate of habitat availability as the basis of its recommendation, while failing to state (or
even consider) a standard for the restored population potential of the bypass reach to the extent
such potential is under the control of Project releases.

D. Revised Proposed Flow Schedule

The regulatory agencies and County have revised our March 2005 proposal. The
County and AW support and now proffer the October 2005 proposal below, as a substitute. In
effect, this converts WTM policy into flow values. Its benefits are similar but superior to the
earlier schedule, as will be explained in separate comments filed by the agencies.
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Revised Proposed Minimum Flow Schedule (October 2005)*

Release from Poe Dam (cfs)?
Month Water Year Type
Wet Normal Dry Critically Dry
October 250 250 180 180
November 275 275 180 180
December 300 300 180 180
January 325 300 180 180
February 350 325 225 225
March 350 350 300 300
April 400 400 325 300
May® 500 400 350 300
Juné’® 500 400 350 300
July? 425 400 350 300
August® 350 350 260 260
September’ 300 300 180 180
III.

FISH PASSAGE AND NAVIGATION

Big Bend and Poe Dams are complete barriers to the upstream passage of fish as well
as navigation. DEA, p. 83-85; NLA, p. E3.16, p. 1. The Staff does not recommend any
measures for enhancement of the baseline condition of the North Fork Feather for fish passage
or navigation. In effect, the Staff Recommendation is status quo. The DEA acknowledges that
the blockage of fish passage is an unmitigated adverse impact. DEA, p. 87. We address
potential measures mitigate this impact, below.

A. Big Bend Dam

Big Bend Dam was constructed in 1910. Not later than 1928, it had a fish ladder for
anadromous and riverine fish. See California Division of Fish and Game, Sacramento-San

Revisions are based on further analysis of Poe reach water temperature monitoring information and

utilization of the SSTEMP water temperature model. Some shoulder month smoothing took place to avoid a
summer “bump” in stream discharge.

2
Pulse flows are not shown.

3 Monitoring will continue for 5 years to determine effectiveness of the flow schedule to moderate stream

temperature.
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Joaquin Salmon Fishery of California (Bulletin 17) (1927), p. 37 (Exhibit 4 hereto). The
ladder fell into disrepair and has been dysfunctional for a “long time.” NLA, p. E3.16-1.
The dam is 50-feet tall.

Since 1967, when the Big Bend Powerhouse was abandoned as a result of flooding by
Lake Oroville, the dam has stored a regulating reservoir for Poe Powerhouse (NLA, p.
E3.16-1). It was not included in the original license for the Poe Project as issued in 1953.
The 2003 NLA now specifies the dam as a “necessary” Project work to provide backpressure
for efficient operation of the Francis turbines at the Poe Powerhouse, and to protect the public
against flow surges. Id.

1. Violations of Federal Power Act and State Laws

Big Bend Dam is a functional part of the Project. It has been used and useful since the
Poe Powerhouse began operation in 1958. Its use has not changed since 1967, when it was
modified (by cutting a notch in the spillway crest) to maintain the minimum tailwater elevation
for the benefit of the powerhouse. NLA, p. E3.16-1.

To our knowledge, PG&E did not apply to FERC to incorporate the dam into the
original license, or exempt it. If so, PG&E operated the dam over the term of the original
license in violation of the FPA Part I. See FPA section 10(a)(1), 16 U.S.C. § 803(a)(1)
(providing that a license shall cover the project as adopted); and section 3(11), 16 U.S.C. §
796(11) (defining project to be the “...complete unit of development, consisting of ... all dams
... and reservoirs ... connected ... or used and useful ... therewith”).

The adverse impacts of Big Bend Dam are thus not permitted under FPA Part 1.
Today, the dam blocks the passage of riverine trout from the North Fork below the dam into
the bypass reach, which includes up to 7 miles of spawning habitat. See Soderstrom
Declaration, Exhibit 3, §9 5-7; DEA, p.83. It also blocks the passage of boaters who use that
reach (NLA, p. E3-16, p. 1) and would otherwise have passage for roughly 16 miles: 9 miles
from Poe Dam to Big Bend Dam site, and then 7 more miles downstream when Lake Oroville
is at elevation 650 feet MSL (DEA, p. 217).

Since the dam is not licensed, FPA Part I does not preempt applicable State laws.
From the time the fish ladder became dysfunctional, the dam blocked fish passage in violation
of California Fish and Game Code sections 5901, 5935, 4936, and 5937, which generally
require that a dam operator provide for fish passage; California Penal Code sections 370 and
372, which provide that such blockage is a nuisance; the common law of nuisance and the
public trust doctrine, which require that the private use of navigable waters avoid unnecessary
harm to trust uses, including fishery and navigation (National Audubon Society v. Superior
Court, 33 Cal.3d 419, 426 (1983)). The Butte County District Attorney, as the law
enforcement official for the County, has authority to abate such a nuisance. See Cal.
Government Code § 26528; Cal. Code of Civil Procedure § 3494.
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2. Mitigation of Adverse Impacts on Fish Passage and Navigation

The DEA rejects the County’s proposal for removal of Big Bend Dam to restore
upstream fish passage and navigation. It offers several grounds for this rejection.

The DEA states that the dam provides tailwater regulation for the Poe Powerhouse.
See DEA, pp. 83-84. True, although construction of a new afterbay immediately downstream
of the powerhouse could provide that benefit. The DEA acknowledges that Staff did not
estimate the cost of such an afterbay. Id., p. 217. It does not address PG&E’s estimate
(NLA, p. E3.167) of $1 million for afterbay construction and $2 million for foregone
generation.

The DEA states that the dam protects boaters and other recreational users on the
reservoir against risks associated with flow surges. DEA, p. 84. The DEA acknowledges that
a new afterbay could also provide that benefit. Id., p. 217.

The DEA states that the dam blocks passage of warmwater, including nonnative, fish
from Lake Oroville into the North Fork Feather. Such passage would result in predation on
rainbow trout and FYLF. DEA, p. 217. However, the DEA acknowledges that most of these
warmwater species are already present above Big Bend Dam. /d., p. 59. In citing a 1996
study by California Department of Water Resources (DWR) as the only evidence for
concluding that restoring fish passage at Big Bend Dam may not benefit the coldwater fishery
@id., p. 83), the DEA does not explain why that study is a reliable basis for any finding here,
or why PG&E is not required to undertake a current study. Indeed, the DEA does not
acknowledge that many of the comprehensive plans analyzed under FPA section 10(a)(2)
expressly recognize that such fragmentation of passage is a significant threat to the
sustainability of riverine fish, including rainbow trout, in the Sierra Nevada, including the
Feather.

The DEA states that removal could release 900,000 cubic yards of sediment into Lake
Oroville. DEA, p. 217. It does not state any facts that support that estimate. The NLA
(which is the apparent source) estimates that the accumulated sediment may total 1/9™ that
amount, or 100,000 cubic yards. NLA, p. E3.16-7. The DEA does not explain how any
discharge would affect the sediment load already accumulated in Lake Oroville. Staff did not
require PG&E to undertake any study of the toxicity of those sediments. See DEA, p. 217.

The DEA estimates that a replacement fish ladder at Big Bend Dam would cost up to $8
million in capital expenditure and $1.3 million/year in operations. DEA, p. 217. It does not
explain the basis for these estimates, attributed to “Staff” without elaboration. Id., pp. 191,
203. PG&E estimates that a fish ladder would cost $4 million (NLA, p. E3.16-7), although it
also does not state a basis for such estimate. The DEA does not respond to the County’s
evidence, prepared by a registered civil engineer, that a reasonable plan for removal of Big
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Bend Dam - as an alternative to such ladder — would cost $6.4 million. See Butte NREA
Comments, p. A8-9.

In sum, Staff did not require or undertake any study to determine the significance of the
present adverse impacts of Big Bend Dam on the aquatic resources, including the rainbow trout
fishery, of the North Fork. For example, Staff did not undertake a limiting factors study to
assess how the blockage of upstream passage compares to flows and other limiting factors in
their incremental impacts on that fishery. Staff did not undertake or require any study of
mitigation alternatives for the enhanced passage of riverine fish.* The rejection of our fish
ladder proposal is apparently based on a 1996 study by another licensee, a single sentence of
analysis by PG&E in the NLA (p. E3.16-7), and undisclosed Staff analysis. At the end of the
day, Staff recommends that Big Bend Dam continue, without any mitigation, to block upstream
passage of riverine fish and navigation.

B. Poe Dam

Poe Dam, which is 60-feet tall, blocks upstream passage of riverine fish and
navigation. Although it recites that the NLA includes a study of fish passage for the benefit of
anadromous fish (DEA, p. 84), the DEA does not analyze the significance of the adverse
impacts of blocked passage for riverine fish. It does not analyze any mitigation alternatives for
the enhanced passage of such fish. See id., pp. 84, 186-203 (omitting any such fish ladder
from the developmental analysis). In sum, Staff recommends that Poe Dam continue, without
any mitigation, to block upstream fish passage of riverine fish and navigation.

C. Access to Tributaries in Bypass Reach

The DEA recommends against any measure (or further study of any measure) to
enhance access of rainbow trout to the tributary creeks. Staff accepts PG&E’s conclusion that
the Project does not cause “most” barriers in Mill and Flea Valley Creeks. DEA, p. 218. The
DEA does not explain why the NLA’s study is reliable evidence, given the concerns raised by
the resource agencies. Indeed, the NLA does not specifically analyze whether or how the
Project’s flow release affects the depth of passage and other entry conditions at the mouths of
these creeks. See NLA, p. E3.1-57 - 60. The DEA does not analyze any alternatives for
mitigation of any such adverse impacts of the Project’s flow release schedule.

D. Oroville Habitat Expansion Agreement

The DEA recites that NMFS and FWS have reserved their authorities under FPA
section 18 to prescribe fish passage as a condition of the new license. See DEA, p. 82. It
does not analyze the merits of the draft “Habitat Expansion Agreement,” submitted as an
attachment to the Oroville Facilities Settlement Agreement (March 2006) in a separate

4 The NLA includes a study of fish passage for the benefit of anadromous fish. See NLA, p. E3.19. The
County has not located any such study focused on riverine fish.
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relicensing proceeding. It does not analyze whether and how that agreement may change the
baseline condition of riverine fish in the Project reaches. It does not analyze whether,
notwithstanding the Services’ intent to reserve their Section 18 authorities, FERC should
include any measures for mitigation of the Project’s impacts on passage of riverine fish under
authority of FPA section 10(a)(1).

IV.
RECREATION

The Staff Recommendation includes measures for enhancement of the recreational uses
of the Project reaches. These include: new restroom and trail facilities and a Recreation
Management Plan. The total estimated cost of these measures is $154,110/year, or .6% (less
than 1%) of the baseline value of the Project generation. DEA, pp. 185, 195 - 203. The DEA
rejects other measures proposed by the County that would cost $870,000/year or 3.6% of
baseline power value.’

As shown below, the Staff Recommendation will permit more comfortable use of the
Project reaches, as a result of limited enhancements in existing facilities. However, it will
forego the substantial increase in use that would result from even better facilities and, most
importantly, a boating flow schedule during the summer months. The Staff Recommendation
deliberately fails to mitigate most of the Project’s continuing adverse impacts on this beneficial
use, by permitting reduction of 90% or more of the boating days that would otherwise occur as
a result of inflow. In rejecting the North Fork Feather Enhancement Fund, which the County
proposed as compensation to undertake off-site measures elsewhere in the watershed, the Staff
arbitrarily chose not to complete the mitigation of the Project’s on-site adverse impacts on this
beneficial use.

In sum, the County respectfully submits that the Project, if relicensed per the Staff
Recommendation, will not significantly enhance the beneficial use of recreation and the
associated economic benefits for the County and regional economy. The Staff
Recommendation is inconsistent with FERC’s obligation to “...seek, within its authority, the
ultimate development...” of recreational resources. 18 C.F.R. § 2.7.

3 This total omits: (A) the proposed trail from Bardee’s Bar to Poe Beach, which is estimated to cost $1.4

million/year (DEA, p. 197 (item 55)) or 6.2% of baseline power value; and (B) the boating flow schedule. We
omit the trail, because it is an economic outlier which alone doubles the impact of all of the County’s other
proposed measures. We omit the boating schedule, because we disagree with the DEA’s estimate of
$343,380/year (p. 200). As shown in our NREA Comments, p. A6-7, the boating schedule does not increase the
total cost of an aquatic MFS comparable to what the agencies and County now propose. If viewed in isolation,
the boating schedule costs less than $150,000/year. See Declaration of David Steindorf (Sept. 18, 2006), § 34
(Exhibit 5).
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A. Demand for Riverine Boating and Hiking Opportunities

The DEA finds that the Project, modified per the Staff Recommendation, will meet
demand for boating and other forms of recreation.

“We agree that there is a need for recreational enhancements in the project area, which
is in a particularly scenic reach of the NFFR, and these enhancements would likely be
utilized immediately by recreational users. We are recommending most of the
measures proposed by PG&E and some of the measures specified or recommended by
other parties, but are not recommending other measures, including the provision of
whitewater boating flows in the Poe bypassed reach.”

DEA, p. 221. Although the DEA does not expressly adopt any estimate of future demand in
these reaches, it justifies rejection of many of the County’s measures by opining that demand is
“light” or “low.” See id., p. 225.

In its NLA, PG&E acknowledges the growing demand for recreational opportunities
and facilities in the County. Through 2035, population will grow at a rapid rate: 61% in
California or 92% in Butte County. See NLA, p. E5-139. Demand for river recreation will
increase even more quickly.

PG&E estimates that user-days in the Project reaches will increase by 94 percent, from
5,808 user-days/year today to 11,241 in 2035. See NLA, p. E5-139. This is an
underestimate. PG&E did not use a demand-response model or other validated method for this
estimated growth in recreational use over the next 30 years. PG&E’s estimate is very low in
comparison with observed trends. According to the National Survey on Recreation and
Environment, demand for freshwater boating and hiking is growing more quickly than for
many other types of outdoor recreation. In the 8-year period between 1994 and 2002, user-
days of kayaking and rafting increased by 182% and 36 %, respectively. The survey predicts
that this trend will continue. See Gary T. Green ef al., “Boating Trends and the Significance
of Demographic Change” (2003), pp. 26-27, 30, available at
http://www.srs.fs.usda.gov/trends/NASBLALYV .pdf. Similarly, trail hiking is also one of the
top ten activities by participation in California, with high latent demand. See California
Department of Parks and Recreation, Comprehensive Outdoor Recreation Plan (2002), p. 29,
33.

The DEA states: “While providing recreational boating flows would enhance
recreational opportunities in the Poe bypassed reach, the extent of boater usage that would
actually develop there is unknown.” DEA, p. 226. The statement is mere speculation. In the
absence of contrary evidence, FERC must presume that regional trends in boating and hiking
use, which are widely known and summarized above, apply to these reaches, if suitable flows
and facilities are provided. Those uses are plainly growing substantially faster than population,
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which will grow 92% over the term of the new license. The results of the Whitewater
Controlled Flow Study confirm that the Project reaches, when suitable flows are released,
provide high-quality whitewater opportunities, and that boaters uniformly desire to return. See
NLA, p. E5-323. Indeed, use of the boating flows under the new license for the Rock Creek-
Cresta Project shows that actual use will probably exceed whatever expectation may be
reasonable on the basis of use under the original license. Actual use there has consistently
exceeded estimates adopted by FERC in the new license, based on the expectations of PG&E,
AW, and other signatories to the Settlement Agreement for that project.

Use of Scheduled Boating Flows in Rock Creek and Cresta Reaches (2002-5)

CRESTA REACH®

2002 2003 2004 2005

Est. Est. Est.

Trigger Boater | Boater | Boater
Month (Up/Down) Use Use Use Est. Boater Use
June 60/40 160 NR NR NR
July 60/40 56* 220 132 83

August 80/50 n/a* 280 239 214
September 100/60 406 389 235 253
October 100/60 442 226 136 155

ROCK CREEK REACH
2002 2003 2004 2005

Est. Est. Est.

Trigger Boater | Boater | Boater
Month (Up/Down) Use Use Use Est. Boater Use
June 120/60 114 104 46 47

July 130/60 277 161 113 102
August 150/60 250 218 171 262
September 180/80 261 270 149 251
October 180/80 300 155 84 186

See PG&E, Rock Creek-Cresta Project: 2005 Recreation Monitoring Report.”

* means incomplete data. NR means to whitewater release due to biological concerns.
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In expressing uncertainty about future boating demand, Staff confuses baseline and
future conditions. Boating demand is low today, because the Project diversions eliminate 90 %
of the boatable days in the 7-mile bypass reach. The minimum flow release under the original
license (DEA, p. 76), like the recommended MFS, provides inadequate passage for boating
even by kayaks during summer months. In turn, during winter and spring months when spills
may occur, flow variability is so extreme as to create substantial safety hazards for any
boaters. See Steindorf Declaration, Exhibit 5, § 16. For all these reasons, the commercial
rafting outfitters in the region do not offer trips on the bypass reach. That, in turn,
disenfranchises the majority of public members who do not have the skill or the equipment to
run this reach. See Declaration of Nate Rangel, § 11 (Exhibit 6 hereto). There is no evidence
in the record that future use will be as limited as baseline, if (for the first time in 50 years) the
Project releases scheduled boating flows during summer months.

The County submitted substantial evidence that boating use of the Project reaches could
exceed 100,000 year-days/year if all boatable flow is released. Butte NREA Comments, p.
A3-6. Use of whatever boatable flows are released will probably equal the capacity, taking
into parking limitations, spacing between boats, and other factors. As shown by the Steindorf
Declaration, opportunities on the Rock Creek-Cresta and Seneca reaches do not meet boating

| demand in the vicinity of the Project. See Steindorf Declaration, Exhibit 5, 19 16, 20.
Indeed, the availability of multiple whitewater opportunities nearby actually will increase the
attractiveness of the bypass reach as a new opportunity. See id., § 18. Experienced
whitewater boaters are more likely to visit the North Fork if there is a third whitewater run,
for the simple reason that a variety is more interesting and challenging than repetition of the
same run. See id. Further, runs of varying difficulty will allow individuals with different
skills to participate. See id. Finally, as demand grows because of improvements at one
location, there will be natural spillover into areas that are not as densely crowded. See id., §
36.

Experience in the Rock Creek-Cresta reaches confirms that there is high unmet demand
for whitewater opportunities in Butte County. See Steindorf Declaration, Exhibit 5, § 20. In
the first three years of releases, several thousand users have come from all over California and
the western States to participate in these events. See id. Unfortunately these releases have
only met a small portion of the demand, as participation is limited to experienced boaters with
their own equipment, because no commercial outfitters currently operate in Butte County. See
id.,; see also Rangel Declaration, Exhibit 6, § 10.

Finally, the NLA estimates that non-boating use of the beaches in the bypass reaches is
roughly 5,000 user-days/year, including 3,073 at Sandy Beach. We submit that this limited
use reflects the unattractiveness of these beaches for family recreation in the absence of

7 Much of the variability in these numbers is a result of the different survey methods used to count boaters

in each of the four years. This information indicates use numbers which consistently exceed the use trigger in
virtually every month on both the Rock Creek and Cresta reaches.
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adequate facilities, including restrooms and parking. See Steindorf Declaration, Exhibit 5, §
36. Even so, PG&E and Staff substantially underestimate current use. For example, on Labor
Day 2006 and on other days in 2005, more than 1,000 people used Sandy Beach. See id.;
Exhibit 5.A; Roger H. Alyworth, “Labor Day quiet: Sacramento River silent as crowds flock
to the Feather,” CHICO ENTERPRISE RECORD, (Sept. 5, 2006) (Exhibit 7 hereto).

B. Boating Flow Schedule

The County proposed that FERC require PG&E to release boatable flows by extending
a springtime spill by 8 days, and also for one weekend per summer month. Butte NREA
Comments, pp. 18-19. The DEA recommends against the proposal.

“We do not recommend recreational flow releases in the Poe bypassed reach as
proposed by Butte County and Boating Groups. While providing recreational boating
flows would enhance recreational opportunities in the Poe bypassed reach, the extent of
boater usage that would actually develop there is unknown. We note that similar
whitewater boating opportunities are available just upstream at the Rock Creek-Cresta
Project and also have been proposed at the Upper North Fork Feather River Project.
We also note that any increased demand for recreational boating in the area can be met
through the adaptive provision of additional recreational flow release dates at those
projects .... In addition, the economic cost of these boating releases would be high
($343,380 annually) through the loss of energy generation.”

DEA, p. 226. Indeed, Staff recommends against any boating flow schedule. Id. The DEA
does not dispute our finding that the Project reduces the frequency of boatable flows in the
bypass reach by more than 90% reduction or foregoes the value of tourism revenues of $10.8
million/year. See Butte NREA Comments, pp. 19-20, p. A3-9.

1. Unmitigated Impact on Boating Use

The DEA does not propose any boating schedule or comparable on-site or off-site
measure to prevent or mitigate the Project’s continuing impact on boating use. See DEA, p.
226. It speculates that licenses for upstream projects may be adjusted to meet any increased
demand for recreational boating, but it does not propose any specific measures there, and it
does not acknowledge the substantial and unresolved disputes in those upper reaches about
impacts of boating flows on FYLF. See id. In sum, in violation of FERC’s obligation under
NEPA and FPA section 10(a)(1), the Staff Recommendation entirely fails to mitigate the
Project’s continuing impacts on boating use.

The DEA does not deny that any costs associated with boating schedule, including
foregone power generation, is recoverable in retail rates. By contrast, the omission of a
boating schedule will result in lost sales, employment, related tax revenues, and other
economic benefits that the County cannot recover over the term of the new license. FERC
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staff acted in an arbitrary and capricious manner in concluding that the public interest permits a
loss of $10.8 million/year in tourism revenues and benefits, but does not tolerate the
$343,380/year loss in power value (DEA, p. 226) that Staff estimates will result from the
County’s boating flow schedule.®

2. Impacts on FYLF and Macroinvertebrates

The DEA uses the possibility of adverse impacts to FYLF tadpoles and
macroinvertebrates as another ground for rejecting any minimum flow schedule. DEA, pp.
77-79. As the basis for this finding, the DEA cites to studies undertaken in the Rock Creek-
Cresta Project, under the oversight of the Ecological Resources Committee (ERC). Id. (citing
conclusions in Benthic Macroinvertebrate (BMI) studies). We respectfully submit that the
DEA’s analysis of this potential impact is defective in several respects. See generally Exhibits
8 - 13.

First, the studies were not a controlled experiment. They do not compare the impacts
of natural flow variability, including spills, against the impacts of the boating release in the
same reach and during comparable periods. Instead, the studies presume that any impacts
observed following such releases were caused by the releases. This assumption violates a
fundamental principle of science.

For example, the DEA cites to the GANDA BMI studies to find: “Pre- versus post-
comparisons indicate that an initial rearrangement of the benthic invertebrate community
occurs, which is followed by a general decline in abundance. Eventually, the benthic
community re-establishes itself, but to a degraded state. Species richness, diversity, and
abundance were negatively affected over time (June — October), although more so in 2003 than
in 2004.” DEA, pp. 78-79. Dr. Hauer, a peer reviewer of these studies, stated:

“There is no specific logic given to this other than it is the belief of the investigators. It
is completely unclear to me what the justification for this may be, unless they are
arguing that some other factor (e.g., algal density, food resources, etc) are affected,
which in turn has a direct or indirect delayed effect on the distribution and abundance
of the macroinvertebrates. If this is true, then this is the first example that I am aware
that a temporary increase in flow has such an effect.”

Exhibit 8, § 4(C). Indeed, the California Energy Commission and UC Davis commissioned a
study to evaluate whether the observed seasonal BMI declines were inconsistent with the

8 That estimate of foregone power value is off by a factor of two. Staff does not show the formula used

for calculation of that estimate. Our analysis shows that the value of foregone power is $145,297/year if viewed
in isolation (see Exhibit 5, § 34), or zero as an incremental cost to the Agency/NGO MFS Proposal (Butte NREA
Comments, p. A6-7).
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natural life stages. See Exhibit 13.° After comparing a reach with a pulse flow against a
control reach, the study concluded that the differences between the reaches were not
significant. Id., unnumbered pages entitled “Results.” "

Second, the study results do not consistently support the finding of potentially
significant impacts as described in the DEA. For example, the DEA states: “... it is likely that
whitewater recreational flows would adversely affect FYLF egg masses from early-April until
they hatch, and the potential exists that they could also adversely affect FYLF tadpoles.”
DEA, p. 108 (emphasis added). One of the cited studies, GANDA 2005, does not support the
finding at all. In that study, only two tadpoles were categorized as “stranded” in four years of
surveys on the Rock Creek and Cresta reaches. See id., p. 36. Even these tadpoles could not
technically be considered stranded due to the fact that the study states they were found in the
water and also that they could have been injured by predators. Id. Further, studies conducted
during summer boating releases (July — October) have not shown any impacts to FYLF tadpole
populations. See Steindorf Declaration, Exhibit 5, §9 30-32; Dave Steindorf, “Analysis of
Project Impacts on Foothill Yellow Legged Frogs” (July 2006) (Exhibit 11).

Similarly, the DEA states that: “Catastrophic drift [of macroinvertebrates] (increases in
drift during high-flows) was statistically significant in every month sampled.” DEA, p. 78.
This assumes that all such drift is unnatural. Because such drift occurs naturally,'' the Rock
Creek-Cresta ERC abandoned the use of drift studies after the first season of recreational
releases on Rock Creek and Cresta reaches. Further, according to Dr. Hauer, “...the use of
the term catastrophic is inappropriate and misleading.... Typically throughout the literature,
catastrophic specifically refers to macroinvertebrate drift associated with flows sufficient to
mobilize the streambed.” Exhibit 8, p. 2; see also Exhibits 9 — 10, passim.

’ From PowerPoint presentation by GANDA, CEC Pulsed Flow Workshop (July 2005). The final draft of
this study has not yet been released.

10 BMISs are only of interest because they are the primary source of food for trout in the controlled reaches
of this and upstream Projects. Any impacts to BMI populations would logically also impact the “mean condition
factor” of the local trout population. Fishery studies on Project 1962 reaches, however, have not shown adverse
change in the mean condition factor of the local trout population over the past twenty-two years. In fact, local
trout health, populations and angler catch rates have all improved since a flow schedule, including pulse flow
releases for whitewater boating, was implemented in 2002 on the Project 1962 reaches. See PG&E, Fishery
Goals and Objective Attainment Status (Condition 17 Whitepaper) (2006), which draws upon: T. Salamunovich,
Rock Creek-Cresta (FERC No. 1962) Backpack Electrofishing Surveys of Shallow Water Habitat — November 2004
(2005); Meadowbrook Conservation Services, 2004 Angler Creel Survey: Rock Creek-Cresta Project (FERC No.
1962) North Fork Feather River, Butte And Plumas Counties, California (March 2005 draft).

H One of these problems is that macroinvertebrates drift constantly with or without changes in flow.

Effects Of Pulse Type Flows On Benthic Macroinvertebrates And Fish: A Review And Synthesis Of Information,
PG&E, BMI Whitepaper (2005).
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Next, the DEA’s findings address impacts of springtime pulse flows on FYLF egg
masses. However, the County and American Whitewater proposed: (A) a continuation of a
natural springtime spill and (B) “pulse flows” only from July to October of a natural spill
during springtime. The DEA’s findings about springtime impacts of pulse flows are largely
irrelevant to the proposal.

Fourth, the Project causes pulse flows which are far more frequent and erratic, and of
greater volume, than the boating schedule. These pulse flows include: spills into bypass
reaches, started only once inflow exceeds diversion capacity and terminated as soon as inflow
is less than capacity; and peaking discharges from the powerhouses. These flow fluctuations
occur year-round, including springtime. Thus, the studies for the Rock Creek-Cresta Project
show that, in 2006, such Project flows destroyed half of the FYLF egg masses. See Exhibit
11, p. 1.

While 2006 was a particularly wet water-year, the resulting Project flow fluctuations
are not an anomaly. American Whitewater’s Indices of Hydrologic Alteration (IHA) analysis'?
shows that the median fall rate for post-Project high flows was 1,422 cfs/day, substantially
exceeding the pre-Project median rate of 305 cfs/day or the proposed boating flow release.

See Exhibit 5, § 27; Declaration of Kevin Colburn (Exhibit 14); Exhibits 15 - 16 (AW IHA
analyses).

The DEA does not address the adverse impacts of Project flow fluctuations. In a
typical passage, the DEA states: “Stable flows during the [FYLF] breeding season are optimal,
to avoid egg mass desiccation from decreasing flows.” DEA, p. 108. It does not evaluate the
comparative impacts of the proposed boating flow schedule versus Project flow fluctuations
during that breeding season. It does not consider any mitigation measures for Project flow
fluctuations.

Finally, the Staff Recommendation compares apples (boating flows) against oranges
(frogs and macroinvertebrates). It does not explain the standards used for that balance. FPA
and the APA require disclosure of such standards. The DEA does not cite any legal basis for
apparent standard which values FYLF more than boating use and associated tourism revenues.
As discussed above, FPA section 10(a)(1) requires protection of all beneficial uses, or put
differently, avoidance or resolution of any conflicts to the extent feasible. It does not permit
the triage recommended here. CWA section 303 and 401(a)(1) likewise require protection of
all designated beneficial uses. Staff acted in an arbitrary and capricious manner in: (A) failing

12 The DEA does not cite to the NLA IHA analysis in this context. However, it relies on the NLA THA in
other contexts (see p. 49), and we therefore presume that it used that analysis for the purpose of analyzing how
pulse flows may change the hydrologic pattern relevant to FYLF and macroinvertebrates. The NHA THA is
disputed evidence. It used synthesized data. AW conducted an IHA analysis, using the same TNC IHA upon
which both the DEA and the NLA relied. The AW IHA analysis used actual USGS gage data compiled between
1906 and 2005, rather than synthesized data. The results of our analysis were markedly different than PG&E’s.
We request that Staff, in response to comments, consider the comparative merits of these analyses.
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to require any mitigation for the adverse impacts of Project flow fluctuations on FYLF and
macroinvertebrates and (B) foregoing any enhancement of boating opportunities because of
speculative impacts of the proposed flow schedule.

3. Revised Proposed Whitewater Flow Schedule

After having consulted extensively with resource agencies, angling organizations and
PG&E, we propose an amended boating flow schedule for the Poe Project. While we
vigorously dispute the assertion that boating releases have caused any significant impacts on
the Rock Creek and Cresta reaches, we seek to address other parties’ interests in a fair way.
We propose:

e Flow releases will occur one weekend per month in July, August, September and
October.

e A test period of flow releases (not less than 600 cfs) and volume (not more or less than
4000 acre-feet per year, including ramping) will occur. Forest Service will determine
the length of the test period.

o Site-specific studies will be conducted to monitor and assess impacts to FYLF tadpoles
resulting from: (A) this boating schedule and (B) Project flow fluctuations. The study
protocols will be developed by the resource agencies, in consultation with PG&E,
County, and American Whitewater.

e Given that these flows are far below flows recommended in the Poe Whitewater Flow
Study included in the NLA, the USFS will monitor these releases, in consultation with
the County and American Whitewater, to determine the acceptability of these initial
flow levels for whitewater recreation.

e The above flow schedule is subject to amendment by: (A) agreement between the
resource agencies, County, and American Whitewater and (B) any necessary license
amendment.

This proposal is modest, relative to the foregone opportunities that will result from
continued diversion of most boatable flows. It also has flexibility to reflect monitoring results

for both recreation and aquatic resources.

4. Whitewater Boating Feature Below The Cresta Powerhouse

The on-site opportunities for mitigating the Project’s adverse impacts on boating use are
limited by access limitations and the canyon form. We therefore propose that PG&E develop a
whitewater play feature below the Cresta Powerhouse. This feature will consist of a limited
modification of the channel, to create waves and related challenge for boaters. Such features
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have been built around the nation to improve whitewater recreation in such circumstances.
This off-site measure has several advantages. It will not result in any loss of power
generation. The value of the uninterrupted power generation will quickly exceed the capital
cost of construction. It will not require any new assessment of biological impacts because of
flow fluctuations. The Cresta Powerhouse has a large parking area that would facilitate use at
this site. This feature will provide boating opportunities virtually every day, more fully
mitigating the year-round boating opportunities that would have occurred on the North Fork
Feather in the absence of Project flow regulation.

5. Real-Time Flow Information

The DEA requires publication of flow data from the compliance gage, NF23 (DEA, p.
210) in 100 cfs increments (id., p. A-27). We support this recommendation, subject to
modifications. We recommend that the new license require the publication of such flow data
for the reach between Poe Dam and the current location of the NF23 gage. This is one of the
few portions of the reach that is presently readily accessible to the public, and accurate flow
data are critical to such use. We propose that either: (A) the compliance gage should be
moved upstream of both Flea Valley Creek and Mill Creek; or (B) the inflow from Flea Valley
Creek and Mill Creek should be measured on a real-time basis to the nearest cfs. We further
recommend that these tributary flows be subtracted from the measured NF23 flow to determine
compliance for any boating flow releases from Poe Dam.

Compliance data should be made available to the nearest cfs. The current method of
displaying a “round up” to the nearest 50 cfs for the Rock Creek and Cresta reaches is

confusing because 50 cfs is a very large increment.

C. Non-Boating Recreational Facilities

The DEA rejects most of the County’s recommendations for non-boating facilities,
including additional restrooms, parking capacity, and trails. The Staff Recommendation is not
based on substantial evidence, and is arbitrary and capricious in several ways. Among other
things, Staff (A) assumes future use will be comparable to baseline use, even though baseline
use is plainly limited by inadequate facilities; (B) assumes that visitors will prefer undeveloped
condition to limited additional development which will improve public safety and sanitation;
(C) assumes that additional facilities will cause adverse impacts to FYLF, absent any evidence;
and (D) assumes that the Staff-recommended measures, which effectively preserve the
baseline, will fulfill FERC’s obligations under FPA section 10(a)(1) and 18 C.F.R. § 2.7 to
realize the recreational potential of this reach. These general objections apply to all of the
rejected proposals. We focus on the most important below.
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1. Poe Reservoir

The DEA agrees that providing recreational enhancements at the Poe Reservoir, near
the Cresta powerhouse, will enhance use. It ultimately rejects such measures on the ground
that they are more appropriate as amendments to the license for the Rock Creek-Cresta Project:

“While we agree that providing recreational enhancements [near the Cresta Powerhouse
and at Shady Rest] would benefit recreation in the Feather River canyon, we do not
recommend them because we also recognize that both of these sites are either within the
Rock Creek-Cresta boundary or immediately adjacent to it. Improvements at these sites
should be provided within the context of the Rock Creek-Cresta Project license.”

DEA, p. 224. We disagree. First, these locations have a nexus to the Poe Project, since they
are located immediately upstream of the Project boundary. Second, the FPA and NEPA
plainly permit FERC to require off-site mitigation when on-site measures are inadequate to
mitigate adverse impacts.

2. Sandy Beach

The DEA does not recommend enhancements to recreational facilities at Sandy Beach
additional to those proposed by PG&E. Rejected measures include a second restroom, as
proposed by the County and the Forest Service in its Preliminary Section 4(e) Condition no.
29E. DEA, p. 223. According to the DEA, Staff “agree that providing a restroom facility
would improve user comfort and enjoyment and address sanitization issues at the site, but we
are not convinced of the need for two restrooms at this site at this time.” Id., pp. 224-25. As
stated above, Staff bases this finding on a gross underestimate of baseline use at this location.
Over 1,000 people visited Sandy Beach on Labor Day 2006 alone. According to the Forest
Service’s regulations, one portable toilet is only adequate for 1 to 15 people. Baseline use at
Sandy Beach on weekends and holidays plainly justifies the additional facilities proposed by
Butte County.

3. Bardee’s Bar

The DEA recommends against “[p]roviding recreational enhancements at Bardee’s Bar
in addition to those proposed PG&E, including additional picnic tables and fire rings, and road
maintenance as necessary, as recommended by Butte County.” DEA, p. 223. The DEA
assumes that baseline use will not increase if the road is properly maintained and access does
not require a heavy-duty vehicle. That assumption is wrong, as shown above.

The DEA finds: “Butte County is currently responsible for the maintenance and
operation of Bardee’s Bar Road under a right of way and easement for the road that PG&E’s
predecessor, the Great Western Power Company, gave the county. Bardee’s Bar Road was in
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existence when the Poe Project was constructed and currently provides access to some private
lands, some NFS lands of the Plumas National Forest, and the PG&E parcel on which
Bardee’s Bar is located.” This is incorrect. The easement does not require the County to
undertake such maintenance. See Declaration of Sean O’Brien (Sept. 18, 2006), § 18 (Exhibit
17). Further, most existing use is by PG&E for access to the powerhouse. Id., 9 15-27.

Consistent with the DEA’s recommendation for expansion of the Project boundary to
include other off-site facilities (see DEA, p. 227), we recommend that the boundary include
Bardee’s Bar Road to the juncture with the primary road, as necessary to access project
facilities and the river itself. Because the road’s baseline use is primarily the maintenance of
the Project powerhouse, and because of PG&E’s obligation to provide recreational facilities in
consideration of its use of Project waters, we propose that the new license require PG&E to
upgrade and maintain this road so that it is safely and readily passable by two wheel drive
vehicles, pursuant to the itemized estimate attached to the O’Brien Declaration. From the
County’s perspective, this is the most significant opportunity for improving recreational access
to the lands and waters of the Poe Project.

4. Feather River Visitors Center

The DEA recommends against “[p]roviding a one-time contribution of seed money to a
government agency or non-profit organization for possible development of a visitor center in
the Feather River canyon, as [proposed] by PG&E and the Forest Service in its preliminary
section 10(a) recommendation no. 29H” and by the County. DEA, p. 224. Staff offers two
reasons for this rejection.

First, Staff claims that demand for such a visitors center does not exist.

“...most people are on their way to a destination beyond the Feather River canyon and
do not see the canyon as a destination in itself. Travelers on the highway may stop to
use the restroom and may look at information provided on kiosks, and may take the
time to eat a quick meal at a picnic table provided, but there is little need for facilities
providing more than that. Providing a Visitor Center would increase the number of
visitor opportunities in the area, but is not needed to enhance visits to, or through the
Feather River canyon.”

Id., p. 152. We disagree.

The historical record shows that, prior to the construction of PG&E’s projects, the
North Fork was a popular destination for fishing and camping. In the early 1930s, the canyon
was known as a “River Wonderland” which had tourist lodges and campgrounds from Oroville
to the Sierra Valley. PG&E’s projects have impaired the fisheries and eliminated boating
flows. However, the canyon still has the beauty and other features to become a popular
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destination, if recreational facilities and flows are provided. The visitors center will be the
gateway to this destination.

The Mono Lake Basin demonstrates how such a visitors center, in concert with
environmental restoration, can contribute to the restoration of an area as a tourist destination.
Thirty years ago, Mono Lake was not a popular destination, because Los Angeles Department
of Water and Power diverted all flow from the tributary creeks, eliminating their fisheries and
impairing the navigability of the lake itself. Once the Mono Lake Cases resulted in restoration
of flows, the Mono Lake Committee and Forest Service established two visitors centers.
Today, the lake attracts over a quarter of a million visitors annually. See Declaration of
Geoffrey McQuilkin (Sept. 18, 2006) , 99 8-9 (Exhibit 18). These visitor centers have
materially contributed to this dramatic turnaround. See id., § 4 They elevate public awareness
of the area and provide guidance as to specific destinations. See id., ] 5-7. They contribute
more than $4 million/year to the local economy. Id., § 10.

Second, Staff claims that the proposed Feather Visitors Center is not tied directly to the
Project: “While we agree that providing a visitor center would enhance opportunities in the
area, we do not believe that such a center can be tied directly to the project and that PG&E
should be required to provide seed money.” DEA, p. 225. We disagree. Consistent with the
precedents cited in Argument Section I.E, the proposed off-site mitigation addresses
unmitigated, cumulative adverse impacts of this and upstream Projects. "

D. Feather River Enhancement Fund

The DEA recommends against “[e]stablishing and funding a Recreation Account as part
of a ‘North Fork Feather Enhancement Fund’ to be used for enhancement of river recreation in
the Feather River Basin and elsewhere in Butte County, as recommended by Butte County and
the Boating Groups.” DEA, p. 226. Staff “find no basis for requiring PG&E to provide such
funding for facilities that may enhance visitor opportunities elsewhere in the basin but have
little or no connection to the Poe Project.” Id. This logic is defective for several reasons: (A)
the project has significant unmitigated impacts on the North Fork Feather, net of the
enhancement caused by the Staff Recommendation; (B) precedents permit off-site mitigation,
including cash funds, in this circumstance; (C) the County proposed direct linkages between

13 The DEA omits any finding regarding cumulative impact of PG&E’s system on riverine recreation on the

NFFR. See DEA, p. 162. By contrast, the sections on water and fishery resources include such finding. See
DEA, p. 25. The DEA also omits finding whether the project will have significant unmitigated impact (direct and
cumulative) as a result of loss of more than 90% of boatable days and the associated economic value. These
omissions are inconsistent with FERC’s obligations under the FPA and NEPA, which plainly require that the
Commission evaluate the cumulative impacts of a project and take these into consideration when the Commission
makes its licensing decision. FERC staff’s silence on cumulative impacts on recreation is glaring given the
considerable evidence Butte County provided in its NREA comments that such impacts are significant and
unmitigated to date.
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the Enhancement Fund and the unmitigated impacts; and (D) the measure links with a
counterpart in the Settlement Agreement for the Oroville Facilities now before FERC. "

V.
COUNTY ECONOMIC WELFARE

The DEA estimates how the action alternative may change the value of power
generation revenue for the Project, as an impact on the interests of PG&E’s ratepayers and the
regional electrical system. That estimate is a factor in the balancing recommendation under
FPA section 10(a)(1). However, the DEA does not estimate the impact of action alternatives
on the economic welfare of Butte County, which includes the entirety of the Project lands. We
respectfully submit that the value of tourism revenues is just as relevant as the value of power
generation under FPA section 10(a)(1), and deserves “equal consideration” under FPA section
4(e). As shown above, the Staff Recommendation misses this unique opportunity to restore
some part of the $10.8 million/year in tourism revenues, which the original license foregoes by
diverting all boatable flow. That is inconsistent with a comprehensive plan of development of
these waters for all economic uses, including non-developmental.

Butte County has historically been economically distressed, when compared to other
California counties. The State of California designated the county as a "significantly
distressed" county, in 2005 and several prior years. See Butte County Office of the Chief
Administrative Officer, “Report on the Operational Impacts of the Oroville Facilities Project
on Butte County" (e-Library no. 20060217-0110 (Feb. 2006), § 5.0). This finding by the
Commission on State Mandates means that the County lacks sufficient financial resources to
meet its residents' needs for public services, including public safety.

In its application for new license for the Oroville Project, DWR acknowledged the
financial plight of Butte County:

“The largest segment of employment is in the services sector, which is characterized by
relatively low wages. Butte County residents receive a relatively high proportion of
their total income derived from government transfer payments (i.e., Social Security
payments, supplemental security payments, and public assistance). The median

14 That Settlement supports a significant commitment to river recreation development in the NFFR Feather

below the project as a means to mitigate project impacts on recreation. Given the technical infeasibility for
providing any significant whitewater recreation on the inundated reaches of the North Fork Feather within the
Oroville boundary, the Settlement anticipates the development of an artificial whitewater facility downstream of
Oroville Dam. The Oroville Whitewater and River Boating Report, R-16, explored the possible demand for the
development of an artificial whitewater course on that project. The study found the potential benefits of a
whitewater park to be considerable: “Development of a whitewater park could potentially set the Oroville area
apart in a new way, making it unique among almost all water-based recreation areas in the region and creating
year-round whitewater opportunities.”

Butte County and AW’s A ded DEA Co ts
PG&E, Poe Project (P-2107-016-CA)

-34-



200609195052 Recei ved FERC OSEC 09/ 19/ 2006 06: 05: 00 PM Docket# P-2107-000

household income of residents of Butte County is significantly below the regional,
State, and national averages.”

DWR, “Application for New License for the Oroville Project (P-2100),” Vol. III, Preliminary
Draft Environmental Assessment (PDEA) (2005), § 5.12-6. DWR also noted that household
incomes within the Feather River Service Area (FRSA), which includes Butte County, are
below those elsewhere in California:

“The FRSA has the lowest median household income of any service area, with the City
of Oroville (included in the FRSA) having the lowest income level of any jurisdiction
served by the [State Water Project]; median household income levels in both of these
areas are lower than Statewide figures. The highest poverty rates occur in the San
Joaquin Valley, followed by the FRSA and Southern California, all of which are higher
than the State average. ...The majority of visitors had a total household income that was
higher than the median income level for Butte County in 2000.”

Id.

VI
CONSISTENCY WITH COMPREHENSIVE PLANS

The DEA lists eighteen comprehensive plans which Staff reviewed under FPA section
10(a)(2), to determine “...the extent to which [the] project is consistent...” with such plans.
DEA, p. 237. It concludes in seven words: “No conflicts were found with these plans.” Id.,
p. 238. This summary conclusion is unreviewable and violates FERC’s obligation under FPA
section 313(b) and the APA, as discussed above. Further, it violates FERC’s obligation to
take a hard look at such plans under FPA section 10(a)(2).

Under FPA section 10(a)(2), FERC must consider the “extent to which a project is
consistent with a comprehensive plan...” adopted by another agency, “...in order to ensure”
that the project is best adapted to the plan ultimately adopted under FPA section 10(a)(1) for
advancement of all beneficial uses of these waters. 16 U.S.C. § 803(a)(2). This obligation
extends beyond mere consideration of such other plans. FERC must seek “...to reconcile
inconsistencies between those agencies’ recommendations and the Commission’s plans to the
extent possible, and to explain its reasons for departing from the agencies’ recommendations
when it concludes it must do so in order to fulfill its statutory mandate.” Friends of the
Ompompanoosuc v. FERC, 968 F.2d 1549, 1554 (2nd Cir. 1992). In that case, FERC
licensed a project to develop a waterfall in a manner inconsistent with a State plan that barred
development of that waterfall for protection of its scenic beauty. The court found that the
license’s requirement for a continuous flow release over the waterfall “would minimize conflict
with the [plan] and appropriately balance power needs and aesthetic values.” Id. at 1554.
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“...The Commission is required to give due consideration to all recommendations from
relevant agencies, to reconcile inconsistencies between those agencies’
recommendations and the Commission’s plans to the extent possible, and to explain its
reasons for departing from the agencies’ recommendations when it concludes it must do
so in order to fulfill its statutory mandate.”

ld.

A. Plumas Forest Plan

The DEA lists Forest Service, Plumas National Forest Land and Resource Management
Plan (1988), as a comprehensive plan that is not inconsistent with the Staff Recommendation.
DEA, p. 238 (item 12). It does not cite any of the Standards, Guidelines, or other
management requirements in the Forest Plan for the 144 acres of Plumas National Forest lands
occupied by this Project. The plan was prepared under authority of the National Forest
Management Act, which requires that such “’[r]esource plans and permits, contracts, and other
instruments for the use and occupancy of National Forest System lands shall be consistent with
the land management plans.’” Keating v. FERC, 114 F.3d 1265, 1270 (D.C. Cir. 1997),
citing 16 U.S.C. § 1604(i).

Diversion of most available inflow, resulting in frequent waterwater conditions, does
not appear consistent with many of the applicable requirements of the Plumas Forest Plan,
including;:

“Trout

Improve and protect habitat for trout.

Ensure that trout habitat quality and quantity are not reduced by streamflow-altering

activities such as hydroelectric projects. Use Instream Flow Incremental Methodology

(IFIM) or a comparable methodology to determine streamflow needs for Class I, II and

III streams.

Provide for fish passage on any drainage or stream where spawning activity occurs,
except with concurrence by DFG.

Riparian Areas

Favor riparian dependant resources and limit disturbance in all riparian areas including
riparian and aquatic ecosystems, wetlands, streambanks and floodplains.

Water quality
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Maintain or, where necessary, improve water quality using BMP’s. [Best Management
Practices].

Implement FS [Forest Service] Best Management Practices (BMP’s) to meet water
quality objectives and maintain and improve the quality of surface water on the Forest.
Identify methods and techniques for applying the BMP’s during project level planning
and implement them into the associated project plan and implementation documents. ”
Id.

Water Uses and Needs

Assure an adequate water supply for PNF [Plumas National Forest] and instream needs.

Conduct a Water Use; Needs, and Availability Survey where stream diversions or flow
changes are proposed, except for FERC-regulated projects for which intensive studies
are required. Allow new consumptive use only of those waters surplus to current uses,
future PNF needs, and need [sic] needed instream flows. Base conclusions for Class I,
II, and III streams on Instream Flow Incremental Methodology (IFIM) or comparable
method approved by the Forest Service.

Watershed Protection

Preserve watershed conditions so that soil productivity and water quality are
maintained.

Complete the Watershed Improvement Needs Inventory (WIN) and update annually by
identifying all lands contributing to watershed degradation through analysis of NFS

watersheds on a priority basis and by individual project assessment. Analyze and
mitigate on a total watershed basis, not only on project areas.

Energy
Facilitate Hydroelectric development that provides protection of all resources.”
Id., pp. 4-35 - 4-50.

B. Report of California Advisory Committee on Salmon and Steelhead Trout

The DEA lists California Advisory Committee on Salmon and Steelhead Trout,
Restoring the Balance (1988) as a comprehensive plan that is not inconsistent with the Staff
Recommendation. DEA, p. 237 (item 1). It does not cite any of the recommendations of this
report. Diversion of most available inflow, resulting in frequent warmwater conditions, does
not appear consistent with such recommendations, including:
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“The Legislature should declare the policy of the state to restore and protect the salmon
and steelhead resources. The policy should prohibit any further loss of fisheries habitat,
emphasize the improvement of in-stream habitat, and eliminate man-made factors that
kill juvenile fish. It should regard fish production as a co-equal objective of water as a
co-equal objective of water development and land management, rather than as a
constraint upon development—as it is now perceived. (emphasis added)

Water temperatures increase and even reach lethal levels (for fish) for extended periods
during the summer months. This is especially critical for silver salmon and steelhead,
which must remain in fresh water through the summer months.

[[Inadequate stream flow and poor quality water consistently surface as the central
causes of salmon and steelhead declines.

Water is the key; water diversion and damage are the problems. The dewatering of
rivers and the loss or degradation of spawning and rearing habitat must be addressed
for the balanced recovery program envisioned.

River temperatures must be kept below 56 degrees Fahrenheit, especially during
incubation.

The Legislature should declare the policy of the state to restore and the salmon and
steelhead fisheries. This policy should encourage the improvement of instream habitat
and elimination of man-made factors that destroy juvenile fish. It should prohibit any
further loss of salmon and steelhead habitat and direct all state agencies to conform
their activities to conform their activities to ensure the policy is achieved.”

Id., pp. 15, 20, 21, 22, 25, 30.

C. California Outdoor Recreation Plan (1993, 2002)

The DEA lists California Department of Park and Recreation, California Outdoor
Recreation Plan (1993), as a comprehensive plan that is not inconsistent with the Staff
Recommendation. DEA, p. 238 (item 8). It does not cite any of the requirements, policies, or
recommendations of that plan.

CDPR has published a 2002 update, available at
http://www.parks.ca.gov/pages/795/files/2002corp.pdf. Since the 1993 plan is approved as a
comprehensive plan, we move, pursuant to 18 C.F.R. § 385.212, that FERC: deem the update
to be filed (via this web reference) under 18 C.F.R. § 2.19, and that it approve the update as a
comprehensive plan for the purpose of further proceeding. Assuming that the motion is
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granted, the Staff Recommendation not to establish a boating flow schedule appears
inconsistent with many such provisions of the 2002 update, including:

“Heightened importance of outdoors for recreation

More than 80 percent of the respondents [to the study on Public Opinions and Attitudes
on Outdoor Recreation in California 1997] indicated that outdoor recreation is
important or very important to their quality of life. The number of Californians who
felt outdoor recreation was very important to their quality of life jumped from 44
percent in 1987 to 62 percent in 1997, when the last opinion poll was conducted....

High Demand for traditional, outdoor recreation

Traditional recreation [e.g., beach activities, trail hiking, swimming] remains popular,
and as more Californians take advantage of state, local and federal parks, the demand
for recreation facilities will only increase....

Other preferences, favorites, shifts, and Interests

Adventure and high-risk activities:

There is a continuing interest in a broad range of adventure activities such as mountain
biking, scuba diving, kite surfing, and wilderness backpacking. Included in this group
are activities that are perceived to be high-risk, including rock climbing, bungee
jumping and hang gliding. Research suggests that this demand is from a variety of age
groups including the Baby Boom generation, which continues to hike, mountain bike,
kayak, and engage in other physically active, resource-based recreation.

Latent or Unmet Demand

After applying weighting factors, the following thirteen activities scored a high latent
demand in California:

1. Recreational walking

2. Camping in developed sites

3. Trail hiking

4. Attending outdoor cultural events
5. Visiting museums, historic sites
6. Swimming in lakes, rivers, ocean
7. General nature, wildlife study

8. Visiting zoos and arboretums

9. Camping in primitive areas

10. Beach activities

Butte County and AW’s A ded DEA Co ts
PG&E, Poe Project (P-2107-016-CA)

-390-



200609195052 Recei ved FERC OSEC 09/ 19/ 2006 06: 05: 00 PM Docket# P-2107-000

11. Use of open grass or turf areas

12. Freshwater fishing

13. Picnicking in developed sites.”
Id-; pp- 29'33.

D. Water Quality Control Plans

The DEA lists State Water Resources Control Board (SWRCB), Water Quality Control
Plans and Policies (1999), as a comprehensive plan that is not inconsistent with the Staff
Recommendation. DEA, p. 238 (item 11). It does not list the Central Valley Water Quality
Control Plan (1994), available at
http://www.swrcb.ca.gov/rwgcb5/available documents/basin plans/SacSJR.pdf. This plan has
been adopted by the SWRCB to implement the state-wide plans and policies on the Feather and
other waters of the Sacramento River. Consistent with FERC’s standard practice of treating
such Basin Plans as comprehensive plans, and pursuant to 18 C.F.R. § 385.212, we move that
FERC: deem the Water Control Plan to be filed (via this web reference) under 18 C.F.R. §
2.19, and that it approve the Basin Plan as a comprehensive plan for the purpose of further
proceeding. Assuming the motion is granted, the diversion of most available inflow, resulting
in frequent waterwater conditions, appears inconsistent with many applicable water quality
standards (other than the designated beneficial use of Hydropower), including:

“Designated Beneficial Uses

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

Non-contact Water Recreation (REC-2): Uses of water for recreational activities
involving proximity to water, but where there is generally no body contact with waste,
nor any likelihood of ingestion of water. These uses may include, but are not limited
to, picnicking, sunbathing, hiking, beachcombing, camping, boating, tidepool and
marine life study, hunting, sightseeing, or aesthetic enjoyment in conjunction with the
above activities.

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

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

Spawning, Reproduction, and/or Early Development (SPWN): Uses of water that
support high quality aquatic habitats suitable for reproduction and early development of
fish.
Hydropower Generation (POW): Uses of water for hydropower generation.
Municipal and Domestic Supply (MUN): Uses of water are used for community,
military, municipal or individual water supply systems including, but not limited to,
drinking water supply.”

Id., pp. 1I-1.00-2.00.

“Narrative and Numeric Objectives

Oxygen: The dissolved oxygen content of surface waters shall not be depressed below 5
mg/1 for waters designated WARM, or 6 mg/L for waters designated COLD, as a result
of controllable water quality factors.

Temperature: The natural receiving water temperature of inland surface waters shall
not be altered unless it can be demonstrated to the satisfaction of the Regional Board
that such alteration in temperature does not adversely affect beneficial uses. The
temperature of waters designated COLD shall not be increased by more than 5 degrees
F as a result of controllable water quality factors.”

Id., pp. 4-10 - 4-11.

VII.
REQUEST FOR FURTHER PROCEDURES

We respectfully request the following further procedures, which are within the
authority of FERC and the Agriculture, Interior, and Commerce Departments, respectively.

A. FERC
We request that OEP Staff:

1. Pursuant to 40 C.F.R. § 1502.9, prepare a draft Environmental Impact
Statement for further public comment. The record shows that the Project, as modified by the
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Staff Recommendation, may cause significant adverse impacts to environmental quality. These
impacts include: (A) exceedance of coldwater objective 17-61% of summer days, (B) loss of
more than 90% of days when suitable boating flows occur in the bypass reach, (C) original
authorization of the Big Bend Dam, (D) blockage of riverine fish passage by Big Bend and Poe
Dams, and (E) contribution to the cumulative impacts of the several hydropower projects on
passage of anadromous fish.

2. Pursuant to APA section 556(d) — 557 and 702, and in response to DEA
comments, identify with specificity the evidence on which Staff relies, including citation to the
relevant page(s) and explanation why the evidence is both reliable and superior to any
competing evidence.

3. Pursuant to 18 CFR § 385.601 et seq., convene a Technical Conference once
DEA Comments and replies have been submitted, in an effort to identify, discuss, and resolve
any differences in analytical data or methods that underlie such disputed conditions. We note
that the DEA does not respond to this request, which the County originally made in our NREA
Comments.

4. Pursuant to 18 C.F.R.§ 2.19, approve CVRWQCB, Central Valley Water
Quality Control Plan (1994) and CDPR, California Outdoor Recreation Plan (1993 as updated
2002), as comprehensive plans pursuant to FPA section 10(a)(2).

5. For the reasons stated in Argument Section III, declare that Big Bend Dam is
used and useful to the Project, and that PG&E acted in violation of FPA Part I by not seeking
to include this work in the original license.

6. Pursuant to NEPA and FPA section 10(a)(1), coordinate the ongoing relicensing
proceedings for this Project, Upper North Fork Feather Project, and Oroville Facilities, and
the adaptive management of the Rock Creek-Cresta Project, as follows: (A) notice the
technical conference, pursuant to (3) above, to parties in all proceedings; and (B) adopt
appropriate procedures for joint hearing, briefing, or other record development to analyze and
adopt appropriate alternatives for mitigation of cumulative impacts. Some issues will be
limited to PG&E's system (such as warmwater conditions between Lake Almanor and Big
Bend Dam, blockage of riverine fish passage, and impairment of boating use), while other
issues will include the Oroville Facilities (such as blockage of anadromous fish passage).

B. Departments of Commerce and Interior

We request that the Interior and Commerce Departments respectively:

1. Submit, for the record of this proceeding, an explanation whether and how the
Habitat Expansion Agreement in the Oroville Facilities Settlement will benefit riverine fish in
the Project reaches, and specifically, will mitigate the Project's blockage of fish passage.
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2. Agree to participate in the Technical Conference proposed in A.3 above.

3. Publish the schedule and procedures for participation in the alternatives
procedure pursuant to 43 C.F.R. §§ 45.71 and §§ 50 C.F.R. §§ 221.71 et seq.

C. Department of Agriculture, Forest Service

We request that the Forest Service:

1. Reconsider its decision not to include a minimum flow schedule in its FPA
section 4(e) conditions, in light of City of Tacoma v. FERC (9" Cir. No. 05-1054 (Aug. 21,
2006)). Under this case, the Forest Service plainly has authority to regulate the operation of
dams on private lands, since: (A) other works are located on National Forest lands and (B)
such operations affect such National Forest lands.

2. Agree to participate in the Technical Conference proposed in A.3 above.

3. Publish the schedule and procedures for the conclusion of the trial-type hearing
procedure and for the alternatives procedure pursuant to 7 C.F.R. § 1.671 et seq.

Dated: September 19, 2006
Respectfully submitted,

Bruce Alpert, County Counsel

Robert MacKenzie, Deputy County Counsel
BUTTE COUNTY COUNSEL

25 County Center Drive

Oroville, CA 95965

(530) 538-7621

(530) 538-6891 (fax)
rmackenzie@buttecounty.net

Mike Ramsey, District Attorney

Harold M. Thomas, Special Deputy District Attorney
BUTTE COUNTY DISTRICT ATTORNEY

25 County Center Drive

Oroville, CA 95965

(530) 538-7411

(530) 538-7071 (fax)

hthomas@buttecounty.net
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Richard Roos-Collins

Special Deputy District Attorney, Butte County
100 Pine Street, Ste. 1550

San Francisco, CA 94111

(415) 693-3000 ext. 103

(877) 549-1974 (efax)

rrcollins@n-h-i.org

On behalf of BUTTE COUNTY

Dave Steindorf

California Stewardship Director
AMERICAN WHITEWATER
1325 Deodara Way

Paradise, CA 95969

(530) 876-1335
dave@amwhitewater.org
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CERTIFICATION OF SERVICE

Pacific Gas and Electric Company, Poe Hydroelectric Project (P-2107-016-CA)

I hereby certify that I have this day served the foregoing document, “AMENDED
COMMENTS OF BUTTE COUNTY AND AMERICAN WHITEWATER ON DRAFT
ENVIRONMENTAL ASSESSMENT,” upon each person designated on the official service list
compiled by the Secretary in this proceeding.

The following persons have been served via email by practice or agreement in this and
other proceedings.

Mike Aceituno, michael.e.aceituno@noaa.gov
Peter Allen, pva@cpuc.ca.gov

Bruce Alpert, BAlpert@ButteCounty.net
A. Barnsdale, bca@cpuc.ca.gov

R. Pete Bell, fhc@foothillconservancy.org
John Beuttler, JBeuttler@aol,com

Charlton Bonham, cbonham@tu.org

Jim Crenshaw, cspa@psln.com

Jack Gipsman, Jack.gipsman@usda.gov
Robert Hawkins, rhawkins@fs.fed.us

Lon House, Iwhouse@innercite.com

Tom Hunter, Pcpw@psin.com

Steve Rothert, srothert@americanrivers.org
Eric Theiss, Eric.Theiss@noaa.gov

Steve Volker, svolker@volkerlaw.com

In addition, I served Nancee Murray (Legal Office, California Department of Fish and
Game, Resources Agency), Nmurray@dfg.ca.gov, rather than Margaret Kim, who is no
longer with the California Resources Agency. I served Kelly Catlett, Friend of the River,
kelly@friendsoftheriver.org, rather than Jen Carville, who is no longer with Friends of the
River.
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Dated: September 19, 2006

Butte County and AW’s A ded DEA Co

PG&E, Poe Project (P-2107-016-CA)

By:

Ctrohel L lotor—

Rachel Golden

NATURAL HERITAGE INSTITUTE
100 Pine Street, Ste. 1550

San Francisco, CA 94111

(415) 693-3000 ext. 118

(877) 549-1974 (efax)
rgolden@n-h-i.org
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Robert W. Hughes, “PG&E Poe Project Temperature Modeling” (Sept. 5, 2006)
Declaration of James Lenhoff (Sept. 18, 2006)
Declaration of Dr. Elizabeth Soderstrom (Sept. 18, 2006)

California Division of Fish and Game, Sacramento-San Joaquin Salmon Fishery of
California (Bulletin 17) (1927)

Declaration of David Steindorf (Sept. 18, 2006)
Declaration of Nate Rangel (Sept. 18, 2006)

Roger H. Alyworth, “Labor Day Quiet: Sacramento River Silent As Crowds Flock To
The Feather,” CHICO ENTERPRISE RECORD (Sept. 5, 2006)

F. Richard Hauer, memo reviewing Rock Creek-Cresta recreation flow studies (2004)
F. Richard Hauer, memo reviewing Rock Creek-Cresta recreation flow studies (2005)

Dr. Eric McElravy, memo reviewing Rock Creek-Cresta Recreation flow studies
(2004)

Dave Steindorf, “Analysis of Project Flow Impacts on Foothill Yellow Legged Frogs”
(2006)

Sarah J. Kupferburg, “Hydrologic and Geomorphic Factors Affecting Conservation of
a River-Breeding Frog,” Ecological applications 6(4):1332 (1996)

GANDA, “CEC Pulsed Flow Workshop” (2005)
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MEMORANDUM

Date: September 5, 2006

To: Sharon Stohrer, State Water Resources Control Board
MaryLisa Lynch, California Department of Fish & Game
Cheryl Mulder, USDA Forest Service
William Foster, USDI Fish and Wildlife Service

From: Robert W. Hughes, P.E., Hydraulic Engineer
California Department of Fish & Game

Elizabeth A. Lawson, Water Resource Control Engineer
California State Water Resources Control Board

Re:  PG&E Poe Project Temperature Modeling

Introduction:

The Pacific Gas and Electric Company (PG&E) operates the Poe Hydropower Project
(Poe Project) on the North Fork Feather River (NFFR) under Federal Energy Regulatory
Commission (FERC) license 2107. The Poe Project consists of one on-river diversion
dam/impoundment and a 143 MW powerhouse located approximately 7.5 miles
downstream. The Rock Creek-Cresta Project and the Upper North Fork Feather River
Project are also operated by PG&E upstream of the Poe Project. FERC license 2107
expired on September 30, 2003, and PG&E is currently in the process of applying for a
new license for the project.

Prior to hydropower development on the NFFR, summer water temperatures likely
exceeded the thresholds preferred by coldwater fish, such as rainbow trout. However,
these fish species could move upstream to cooler waters of the NFFR or access tributaries
that provided coldwater refuge habitat during the hot summer months. With the
development of hydropower facilities on the NFFR (including: Poe Dam, Rock Creek
Dam, Cresta Dam, Belden Dam, and Canyon Dam), coldwater fish species have reduced
access to their historic coldwater refuge habitat because of the barriers formed by the
dams and poor passage conditions at confluences of tributaries and the mainstem NFFR
due in part to lower than historic summer base flows.

The Water Quality Control Plan for the California Regional Water Quality Regional
Water Quality Control Board, Central Valley Region (Basin Plan) has designated a
beneficial use of cold freshwater habitat for the NFFR, including the Poe Reach from Poe
Dam downstream to the Poe Powerhouse. Because the Poe Reach seasonally exceeds
water temperatures necessary to protect the cold freshwater habitat use and access to
historic cold water refuge habitat has been restricted, the State Water Resources Control
Board, the California Department of Fish and Game, the Plumas National Forest, and the
US Fish and Wildlife Service (Resource Agencies) seek to improve summer water
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temperatures to protect, mitigate, or enhance habitat necessary for coldwater fish species.
The purpose of this study is to determine to what extent increases in bypass flow
requirements at the Poe Dam may reduce summer water temperatures in the Poe Reach.

Background:

As part of their effort to evaluate flow/temperature relationships in the Poe Reach, PG&E
developed two temperature models using the Stream Network Temperature Model
(SNTEMP). PG&E's initial SNTEMP model was developed based on monthly averages
of daily flow, water temperature, and meteorologic conditions. While a longer-term data
set (33 years) was used in this model, much of the weather data was collected at
meteorology stations that were a significant distance from the Poe Reach. The results
from this model were presented in PG&E's December 2003 Poe Hydroelectric Project
Application for New License (Application). The model demonstrated that reductions in
water temperature could be achieved by increases in minimum flow, and that regardless
of the temperature of the water coming into Poe Reservoir, the rate of warming could be
limited to less than or equal to 1°C through the Poe Reach at flows of 400 to 500 cfs.

PG&E also developed a SNTEMP model using average daily meteorology and stream
temperature data collected at Poe Project facilities during the summers of 1999, 2000,
and 2003. After reviewing the two SNTEMP models, we determined that, except for a
few discrepancies, both PG&E SNTEMP models were properly constructed and
calibrated. We also determined that, of the two models, the latest model that relied on
three years of site-specific meteorology and water temperature data was most appropriate
for our analysis.

However, due to the complexities associated with running the DOS-based SNTEMP
model, we opted to create a separate model of the Poe Reach using the Windows-based
Stream Segment Temperature Model (SSTEMP). SSTEMP is a simplified version of
SNTEMP designed for use on single stream segments. Both SNTEMP and SSTEMP use
the same algorithms to calculate the heat exchange between a river and its surrounding
environment.

SSTEMP Model Development:

We constructed our SSTEMP model using the same field measured data sets and
calibration parameters used by PG&E to develop their latest SNTEMP model. Flows in
the reach were taken from mean-daily measurements from USGS 1140440 below Poe
Dam. Meteorologic data was taken from a station located at the Poe Powerhouse. For
both models, the width’s A and B terms, which describe how the width of the channel
changes with increasing flow, were estimated using stream geometry measured during the
instream flow studies. The default thermal gradient of 1.650 Joules/Meter®/Second/°C
was used in both models.

Modifications were needed to convert some SNTEMP input conditions for the required
data structure of the SSTEMP model. SNTEMP allows shade to be input at several
locations along the reach, and the shading was not constant throughout the reach. So, the
SSTEMP shading terms were calculated as weighted averages by multiplying the shade at
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each location by the length of the river segment represented by the shade terms from the
SNTEMP input files. Two small tributaries flow into the Poe reach near the start of the
reach. The SSTEMP model included inflow from these tributaries at the start of the reach
by using a mass-balance approach to calculate total flow volume and combined
temperature after the addition of water from these tributaries.

PG&E reported that travel time throughout the Poe Reach is about two days when the
flow is 50 cfs; however, with higher flows travel time throughout the Poe Reach is less
than one day. Therefore, the SSTEMP model was constructed using daily average
temperature, meteorology, and flow conditions (unlike the PG&E’s SNTEMP model
which applied two-day average conditions).

The batch file option in SSTEMP was used to process all three years of existing summer
data in one model run.

SNTEMP and SSTEMP Model Comparison:

To evaluate whether the SSTEMP model results matched those produced by the
SNTEMP model, we compared the predicted daily water temperature at the top and
bottom of the Poe Reach from each model. We also met with the PG&E staff in
September of 2005 to identify differences in model results and to improve the calibration
of both models. Predicted temperatures were first compared to the actual data measured
during the summers of 1999, 2000, and 2003. Flow during this time in the Poe reach
ranged from about 110-140 cfs. Model predictions using scenarios with inflow during
wet/normal (500 cfs), and critically dry (425 cfs) were also compared.

A few small errors and input differences were discovered in the SNTEMP and SSTEMP
models. One SNTEMP geometry file contained an out-of-date term used to describe the
shape of the channel. The ground temperature terms were also different in several of the
SNTEMP input files. The modelers agreed to use a conservative value of 100% available
sunshine instead of 90% available sunshine in all simulations. After fixing a missing
correction for reported air temperature values in the SSTEMP input files, the output from
the two models closely matched each other with the largest differences in temperature
being about 0.2 °C. Although the daily results of the two models closely matched each
other, accuracy of the SNTEMP and SSTEMP models was about 0.4 °C, based on the
three years of modeling data. Figure 1 below compares the results from the two models
against stream temperature measurements at the Poe Dam.
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Figure 1. Actual measured temperature at Poe Powerhouse compared to SNTEMP and
SSTEMP predicted values. Dates on the X-axis are compressed to show three years of
summer data; numbers 1-47 are the dates 6/11/99 through 9/11/99, 48-91 are 6/17/00
through 9/11/00, and 92-152 are 6/1/03 through 9/29/03.

At this point, PG&E and Resource Agency modelers agreed that the SSTEMP model was
properly calibrated and could be used to analyze the potential for temperature
improvements in the Poe Reach.

SSTEMP Model Runs:

The SSTEMP model was used to predict how temperatures would change within the Poe
reach based on increasing the base flows during summer months. Model runs were
constructed for each day of the three-year data set at flows in the Poe reach at 110, 150,
180, 200, 250, 260, 300, 350, 400, 425, 500, 550, 600, 700, and 800 cfs. These flows
were selected to incorporate the various flow proposals made in Resource Agency, Non-
Governmental Organizations (NGOs), and PG&E alternatives. The inflow temperature,
the temperature at the end of the Poe Reach, and the change in temperature throughout
the reach were input into a spreadsheet for each day of each run to evaluate the results.

SSTEMP Model Results:

Model results were evaluated to determine the frequency that a Temperature Criteria was
exceeded. The Temperature Criteria was defined as conditions when water temperature
at the downstream end of the Poe Reach exceeded 20°C and temperature increase over
the reach was >1°C on each day. Table 1 presents the results of this analysis.



Table 1. Predicted percent of time Poe reach Temperature Criteria would be exceeded

in June, July, August, and September of 1999, 2000, and 2003.
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Discharge Month
(cfs) June July August September
110 50.8 88.2 39.8 1.8
150 42.6 76.3 22.6 0.0
180 37.7 69.9 17.2 0.0
200 31.1 61.3 17.2 0.0
250 26.2 47.3 9.7 0.0
260 24.6 41.9 6.5 0.0
300 23.0 23.7 3.2 0.0
350 23.0 15.1 2.2 0.0
400 18.0 8.6 2.2 0.0
425 16.4 8.6 1.1 0.0
500 9.8 5.4 0.0 0.0
550 6.6 4.3 0.0 0.0
600 3.3 2.2 0.0 0.0
700 0.0 0.0 0.0 0.0
800 0.0 0.0 0.0 0.0

The percent of time that temperatures at the end of the Poe reach would exceed

temperatures of 21°, 22°, and 23°C was also calculated for each summer month at each

flow rate.

Table 2. Percent of days per month predicted to exceed specified temperature at a
discharge of 110 cfs based on 1999, 2000, and 2003 temperature monitoring.

Percent of Predicted Days Where Ending Temperature
Month Exceeds a Given Temperature
20 degrees C | 21 degrees C | 22 Degrees C | 23 degrees C

June 50.8 27.9 9.8 4.9
July 90.3 52.7 16.1 3.2
August 67.7 22.6 8.6 0.0
September 7.1 0.0 0.0 0.0
Total 60.1 28.7 9.6 2.0
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Table 3. Percent of days per month predicted to exceed specified temperature at a
discharge of 180 cfs based on 1999, 2000, and 2003 temperature monitoring.

Percent of Predicted Days Where Ending Temperature

Month Exceeds a Given Temperature
20 degrees C | 21 degrees C | 22 Degrees C | 23 degrees C
June 37.7 16.4 4.9 0.0
July 77.4 29.0 8.6 2.2
August 59.1 16.1 3.2 0.0
September 7.1 0.0 0.0 0.0
Total 50.8 17.2 4.6 0.7

Table 4. Percent of days per month predicted to exceed specified temperature at a
discharge of 260 cfs based on 1999, 2000, and 2003 temperature monitoring.

Percent of Predicted Days Where Ending Temperature

Month Exceeds a Given Temperature
20 degrees C | 21 degrees C | 22 Degrees C | 23 degrees C
June 24.6 9.8 1.6 0.0
July 65.6 24.7 4.3 0.0
August 54.8 16.1 1.1 0.0
September 8.9 0.0 0.0 0.0
Total 43.6 14.5 2.0 0.0

Table 5. Percent of days per month predicted to exceed specified temperature at a
discharge of 300 cfs based on 1999, 2000, and 2003 temperature monitoring.

Percent of Predicted Days Where Ending Temperature

Month Exceeds a Given Temperature
20 degrees C | 21 degrees C | 22 Degrees C | 23 degrees C
June 23.0 8.2 0.0 0.0
July 64.5 22.6 4.3 0.0
August 53.8 16.1 1.1 0.0
September 8.9 0.0 0.0 0.0
Total 42.6 13.5 1.7 0.0
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Table 6. Percent of days per month predicted to exceed specified temperature at a
discharge of 350 cfs based on 1999, 2000, and 2003 temperature monitoring.

Percent of Predicted Days Where Ending Temperature

Month Exceeds a Given Temperature
20 degrees C | 21 degrees C | 22 Degrees C | 23 degrees C
June 23.0 8.2 0.0 0.0
July 61.3 21.5 4.3 0.0
August 52.7 16.1 1.1 0.0
September 10.7 0.0 0.0 0.0
Total 41.6 13.2 1.7 0.0

Table 7. Percent of days per month predicted to exceed specified temperature at a
discharge of 400 cfs based on 1999, 2000, and 2003 temperature monitoring.

Percent of Predicted Days Where Ending Temperature

Month Exceeds a Given Temperature
20 degrees C | 21 degrees C | 22 Degrees C | 23 degrees C
June 19.7 6.6 0.0 0.0
July 57.0 18.3 4.3 0.0
August 52.7 16.1 1.1 0.0
September 10.7 0.0 0.0 0.0
Total 39.6 11.9 1.7 0.0

Table 8. Percent of days per month predicted to exceed specified temperature at a
discharge of 425 cfs based on 1999, 2000, and 2003 temperature monitoring.

Percent of Predicted Days Where Ending Temperature

Month Exceeds a Given Temperature
20 degrees C | 21 degrees C | 22 Degrees C | 23 degrees C
June 18.0 6.6 0.0 0.0
July 57.0 17.2 3.2 0.0
August 52.7 16.1 1.1 0.0
September 10.7 0.0 0.0 0.0
Total 39.3 11.6 1.3 0.0
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Table 9. Percent of days per month predicted to exceed specified temperature at a
discharge of 500 cfs based on 1999, 2000, and 2003 temperature monitoring.

Percent of Predicted Days Where Ending Temperature
Month Exceeds a Given Temperature
20 degrees C | 21 degrees C | 22 Degrees C | 23 degrees C

June 16.4 6.6 0.0 0.0
July 50.5 14.0 3.2 0.0
August 52.7 15.1 1.1 0.0
September 10.7 0.0 0.0 0.0
Total 37.0 10.2 1.3 0.0

Table 10. Percent of days per month predicted to exceed specified temperature at a
discharge of 800 cfs based on 1999, 2000, and 2003 temperature monitoring.

Percent of Predicted Days Where Ending Temperature
Month Exceeds a Given Temperature
20 degrees C | 21 degrees C | 22 Degrees C | 23 degrees C

June 13.1 4.9 0.0 0.0
July 40.9 8.6 3.2 0.0
August 49.5 15.1 1.1 0.0
September 10.7 0.0 0.0 0.0
Total 32.3 8.3 1.3 0.0

As the results of the SSTEMP modeling are considered, it is important to keep in mind
that the temperature of the bypass flows released from Poe Dam plays an important part
in the ability to achieve water temperature objectives at the end of the Poe Reach. Table
11 below demonstrates that inflow temperatures frequently exceed 20°C.

Table 11. Percent of days per month that inflow temperatures exceeded the listed values
based on 1999, 2000, and 2003 temperature monitoring.

Percent of Days Where Inflow Temperatures Exceeded the
Month Listed Value
19 degrees C | 20 degrees C | 21 Degrees C | 22 degrees C
June 16.4 4.9 0.0 0.0
July 74.2 22.6 4.3 0.0
August 89.2 38.7 6.5 3.2
September 14.3 8.9 0.0 0.0
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Conclusion:

Based on the results of the SSTEMP modeling, as presented above, increases in bypass
flow requirements at Poe Dam are expected to significantly reduce summer water
temperatures at the downstream end of the Poe Reach. However, reasonable increases in
bypass flow requirements are still not sufficient to ensure that temperatures at the end of
the Poe Reach will always remain below 20°C. Tables 1-11 can be used with the results
of other economic and environmental studies to determine the most appropriate
streamflow recommendations for the Poe Reach. Opportunities to reduce inflow
temperatures to Poe Reservoir will further contribute to improved temperatures through
the Poe Reach.
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Exhibit 2
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DECLARATION OF JAMES LENHOFF

I, JAMES LENHOFF, declare the following:

1. I submit this declaration in support of Butte County’s Comments on the Draft
Environmental Assessment.

2. Many of the facts set forth in this declaration are based upon my personal
knowledge. The historical facts set forth in this declaration have been acquired while
reviewing historical texts and treatises and other written and pictorial information, and also by
word of mouth, over the lengthy period during which I have conducted an extensive study of
Butte County history. During the time I have conducted that study, I have had multiple
opportunities to corroborate and have corroborated said historical facts, and as to said
historical facts, I am informed and believe them to be true. If called as a witness, I would and
could competently testify to all of the aforementioned facts set forth herein.

3. I received a teaching credential from California State University, Chico in 1955.

4. I was appointed by the federal government to be the first ever “historical
consultant and expert” to the United States Mint in San Francisco, California in 1973, and
served in that capacity for three years, through 1975.

5. I taught Social Studies at Oroville Union High School and Paradise High School
for 23 years, from 1969 to 1992.

6. I am a past president of the California Heritage Council.

7. I am a past president of the Butte County Historical Society.

Declaration of James Lenhoff
Butte County and AW’s DEA Comments
PG&E, Poe Project (P-2107-016-CA)
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8. I am currently president of the Oroville Heritage Council.

0. I have been editor of the Butte County Historical Society’s Diggin’s periodical
for the last 10 years.

10. I recently wrote a pictorial history of Oroville, entitled Oroville, California,
which was published by Arcadia Publishers in 2001.

11. I am the founder and a curator of the Cherokee Museum in Cherokee,
California.

12. I am currently employed by the Oroville Union High School District to teach an
adult history class entitled “History of Butte County” at the Oroville Adult School, in Oroville,
California and have done so for the past 41 years.

13.  Passenger service on the Western Pacific Railroad through the Feather River

Canyon commenced in approximately 1910. See http://www.wprrhs.org/wphistory.html.

14.  The construction of the Feather River Highway, a highway through the Feather
River Canyon, through which the North Fork Feather River passes, was completed in 1937.
During the first part of the 20" century, citizens and businesses, including Newspapers, within
the Oroville area proudly promoted the City of Oroville as “The Gateway to the Feather River
Wonderland” (Exhibit A).

15.  Local Oroville tradition holds that Herbert Hoover, who was an avid angler (see
Herbert Hoover, The Fishing President, by Hal Elliot Wert, Stackpole Books, 2005), enjoyed

fishing on the Feather River while working as a mining engineer for one of Oroville’s gold

Declaration of James Lenhoff
Butte County and AW’s DEA Comments
PG&E, Poe Project (P-2107-016-CA)
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dredging firms.
16. Prolific author Erle Stanley Gardner, best known as the creator of the character
Perry Mason, spent his teenage years in Oroville and was a dedicated sportsman and wildlife

photographer. See http://www.kirjasto.sci.fi/gardner.htm, an Amazon.com biographic sketch

of Mr. Gardner. He lived only a block from the Feather River and fished it often.

17.  In the early 1900s, a number of campgrounds and other lodging facilities for
tourists were erected along the Feather River Canyon, including Belden Resort, Tobin Resort,
Mayaro Lodge, Rainbow’s end (also known as the Paxton Hotel) and the Western Pacific
Railroad’s grand resort at Blairsden. Several of these lodging facilities were quite spectacular
and were very popular tourist attractions, especially for anglers. Although several of these
lodging facilities are still in existence, several of them have closed. Exhibit B to this
declaration is a copy of an Oroville area advertising pamphlet typical of its time printed in
1937, in which several of the aforementioned lodging facilities are mentioned.

18.  The tourist industry in the Feather River Canyon thrived between 1910 and
1965, but has declined considerably since that period. Western Pacific Railroad vigorously
promoted tourism in the Canyon during the early 1900s. The railroad and the highway opened
up scores of great fishing opportunities, and various brochures and post cards showed anglers
along the scenic waterway. Exhibit C to this declaration is a copy of an early color post card,
the technology for the printing of which existed only in Germany at the time, which depicts a

Feather River Canyon angler with his catch, dressed in typically formal attire of that era. The

Declaration of James Lenhoff
Butte County and AW’s DEA Comments
PG&E, Poe Project (P-2107-016-CA)
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Exhibit 2.A
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o 3

CALIFORNIA SOUVENIR SERIES

1200 pages of editorial and illustrative material.

Story of California to be compiled within three years.

Order now from

CHAPMAN PUBLISHING CO.

2209 EUNICE STREET, BERKELEY, CALIFORNIA

SUBSCRIPTION FIVE DOLLARS

.
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Exhibit. 2.B
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Fish Fought Back
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a hot August Sunday in 1910,
a trio of Oroville fishermen estab-
lished a sort of piscatorial history
on the Feather River. They didn’t
intend to, but once they had com-
mitted  themselves, there was
nothing they could do except see
the thing through, and thereby
make themselves heroes of sorts.

The three were August Johnson,
Charley Matthews and Soapy Par-
ker, fishermen all on the weekends,
and hard working members of the
bustling mining community through-
out the rest of the week. They
seldom missed an opportunity to go
fishing, and they hardly ever failed
to get a sizeable mess. But on this
particular day they got more than
they had anticipated even in their
wildest dreams.

The Feather River is probably
one of the nation's best known
fishing streams. From its flat ex-
panses in the valley where small
mouth bass, salmon and steelhead
abound, to its wild and roistering
tributaries in the mountains that
teem with trout, the river is an
angler’s Utopia, and has been since
the first hungry prospector dipped
a line into it more than 100 years
ago. Thus, it was only natural that
it became the source of fishing leg-
ends told and retold along the bar
at J. B. Hall’s saloon whenever two
or more of the area’s sportsmen
gathered at any one time.

Thus it was on this particular
blistering Sunday when a group of
the town’s sporting element gather-
ed for a cold glass or two. There
was a baseball game scheduled for
that afternoon between the Oroville
and Chico town teams and most of
the men along the bar intended to
take it in. Most of the conversation
centered around the ball game but,
as is the case in most such situa-
tions. other subjects came in for
discussion. Finally, someone men-
tioned the whopper that was said to
lurk in the decp channel of the
river just upstream from town.

It seems that during several pre-
ceeding seasons, many fishermen
at one time or another, had hooked

09/ 19/ 2006
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THE WHOPPER — August Johnson stands proudly beside the mon-

sterous sturgeon that he and two comrades, Charlie Matthews and

Soapy Parker, caught in the Feather River over 50 years ago.
(Photo Courfesy Mrs. Helen Buis)

onto a fish that they could not
handle. Nobody knew how big the
fish actually was because nobody
had ever raised him high enough in
the water to look. But as the con-
versation continued on that Sunday.
the fish grew in length and girth
until Jonah’s whale began to look
like a minnow. It turned out that
practically every man in the bar
had hooked the whopper at one
time or another, and every angler
offered an increasingly elastic esti-
mate of its size.

As a result of all that conversa-
tion., August, Charlie and Soapy
decided to pass up the ball game
and instead go after the whopper.
They solemnly declared to all and
sundry that thev would catch that
fish that very day and settle the
argument once.and for all. With

that, theyv left the others and set
out to round up the necessary
equipment for the expedition.

They went first to Johnsonis
blacksmith shop where they found
a spool of 80 pound test line and
the higgest hook available. The only
pole they could find was Johnson's
favorite trout rod. light and willowy.
but they figured they'd make it do.
Then thev repaired to Abe Cohen's
barber shop where they talked him
into loaning them his 14-foot row-
boat.

Having outfitted themselves prop-
erly - at least they were satisfied -—
they put Abe’s boat in the water
at 1:30 in the afternoon and rowed
upstream to the channel. On the
way. Johnson managed to cateh a
“shiner™ about 18 inches long to be



used as bait for the big one. Then
they anchored the boat opposite the
“(Chinese Wall", that had been con-
structed by Major Frank McLaugh-
lin some 15 vyears before. There
thev dropped the baited hook over
the side and sat back to wait for
developments.

That section of California is not
the coolest spot in the nation during
the summer time and on that day
the temperature outdid itself in
trying to burst out of the thermo-
meter. It was an even 110 degrees
in the boat and the perspiration
fairly ran in revulets from the
three fishermen but the trio sat
stolidly waiting for action.

Just when it seemed that the
heat was going to melt the caulking
in the hoat, Johnson got a bite. Not
a very strong bite at first. but a
bite nevertheless. When he cau-
tiously gave a couple of tentative
tugs. he got an answer from the
other end and that was enough for
August. He gave a mighty heave
and got in return a vank that almost
pulled him from the boat. Then the
line straightened out and the next
thing the fishermen knew, the boat
was heading downstream.

Johnson fought the fish with all
of his burly muscles while Charlie
and Soapy shouted advice to him
from the stern. “Reel him in!" Give
him some hne'™ “Drop your rod!”
“Hold him steady!” But actually.
August was on his own. Braced in
the how of the boat, he was doing
his level best to keep {rom being
pulled overboaaird whilz the mon-
ster below continued to move Gown-
stream and even pick up speed.

When the hoat got down the river
to the point where the deep channel
became shallow, the fish turned
around and started back upstream.
About that time. a man walking
across the bridge heard the shouts
of Johnson's companions and looked
down the river. Mouth open in
wonder he saw three men in a boat
that was going upsiream without
any effort of the oars. He turned
and lit out for the baseball park.

The excited runner galloped into
the bail park shouting, “The big
ono's beon hooked. They've got him!
They ve goi him!™ With one motion
the fars rose from the seats and
headad for the river. The ball play-
ers joired in the race and the
umpire. forgetiing his dignity. fol-
lowed ot o dead run. 1t was about a
mile from the ball park to the river
and the crowd strung out all along
the wuv Excited  householders

erupted from their homes and join-
ed the runnine throng. The charging
stream of humanity soon filled
Montgomery Street from hitch rail
to hitch rail.

Meanwhile, out on the river,
Johnson had fought a valiant draw
with the fish but he was rapidly
running out of strength. The mon-
ster had already taken two trips
up and down the stream with Char-
lie and Soapy hanging on the
gunwales as the boat practically
scooped up minnows on the turns.
Just when August was ready to
fold up completely, Soapy grasped
the rod and entered the fight. The
first spectators who reached the
river bank saw Soapy braced in the
front of the boat with the rod in
both hands while Charlie ministered
to a worn and haggard Johnson in
the stern.

In no iime at all the crowd along
the banks swelled to more than
2,000 persons and more were on
the wav. The fish continued to drag
the boat up and down the stream
while the men took turns handling
the rod. So far the fish hadn’t
budged from the bottom of the
river and nobody was sure what
Johnson had hooked. All anybody
knew was that it must b2 the mean-
est, fightingest critter that ever was
and nobody wanted to leave with-
out getting a look at him.

Hour after hour the struggle con-
tinued while the crowd along the
river bank grew to include most of
the citizens of the town and the
surrounding area. The mayor and
the city councllmen were among
those present as was the minister
of the church whose congregation
had deserted him for the time be-
ing. Several of the menfolk left the
stream briefly to return to town for
picnic suvnplies and soon there were
family picnic groups spotted up and
down the siream. As the sun went
down in the west. the fight between
the fish and the. fishermen con-
tinued with no sign of surrender by
either side. A carnival air pervaded
the crowd where some group sing-
ing was undertaken hy the older
folks while the small fry cavorted
among the trees and rocks and the
young adults managed to indulge
in a little surreptitious sparking.

As darkness spread along the
river. lanterns began to blink at each
other from several spots. Out on
the river, one of the trio of anglers
had lighted a lantern and the prog-
ress of the battle could be followed
by the bobbing light that travelled
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up and down the basin. When the
sun crept over the eastern hills the
next morning, the spectators who
had remained at the scene during
the night saw the situation as only
slightly changed. The fish was still
moving, but more slowly now. and
Charlie, August and Soapy were
weary but willing. The fish hadn’t
raised from the bottom of the
stream and at every attempt to reel
in the line, he found new strength
to fight back.

There was hardly any business
activity in Oroville that day Those
members of the population who had
gone home during the night return-
ed to the river bright and early
and the crowd began to swell again.
Newspapers of the day estimated
that more than 3.000 persons were
on hand that second day to watch
the struggle while in the town
those merchants who had opened
their stores did hardly any business.
About the only activity in the town
came when one or more spectators
would dash from the stream to re-
lay the news from the scene of
conflict.

Finally, about noon on that Mon-
day. a break came. August Johnson
came ashore when the boat got close
enough to the bank for him to leap
for it, and was taken to his black-
smith shop. There he fashioned a
metal ring to which he attached
several stout steel hooks. To the
ring he fastened a length of sturdy
clothesline and returned to the
river. After managing to get back
into the boat, he slipped the ring
over the butt end of the rod and
worked it past the tip. Then the ring
was lowered down the line and into
the gaping mouth of the monster.
That was the end of the battle. Once
the hooks were set, Johnson signal-
ed to Soapy and Charlie to grasp
the oars and work the boat into the
bank. Then the three disembarked
and began to pull on the rope, aided
by many willing hands.

The express wagon had heen sent
for and had been backed down to
the edge of the river. As the rope
was pulled in the monster began to
appear from the depths. Slowly the
giant head came out of the water
and then foot after foot. the fish
followed until there on the bank lay
a gigantic sturgeon, eight feet, seven
and one-half inches long. Later its
weight was confirmed at 287
pounds.

The fish was hoisted into the
express wagon and then the parade
to the business section of the town

¥
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DECLARATION OF DR. ELIZABETH SODERSTROM

I, ELIZABETH SODERSTROM, declare the following:

1. I am the Director of Natural Heritage Institute’s (NHI) Sierra and Africa River
Programs with twenty years experience as a river scientist in the international and domestic
arenas. Active projects in California include: (1) Restoration of the Yolo Bypass on the
Sacramento River; (2) Scaling Adaptive Management to Fit a Range of Riverine Systems; (3)
Overcoming the Legacy of the Gold Mine Era: Restoration of Deer Creek; and (4)
Conservation and Management of Sierra Mountain Meadows. Specific elements of my
restoration experience with NHI have included the design of restoration hydrographs,
assessment of habitat and flow requirements for target species, and legal and institutional
analysis of barriers to restoration. I am also the lead facilitator for the CALFED Independent
Science Board, and active member of the Bay Delta Science Consortium, the Sierra
Environmental Water Caucus, the Guadalupe River Adaptive Management Team, and the
Trinity River Adaptive Management Team. I hold a M.S. in Biological Sciences from

Stanford University, and a Ph.D. in Wildlands Resource Science from UC Berkeley.

2. My comments below are based on extensive professional experience combined
with my review of the following documents: (1) California Department of Fish and Game’s
(DFG) “Notice of Intervention and Section 10(j) Recommendations” (April, 8, 2005); (2)
United States Fish and Wildlife Service’s (FWS) “Comments, Recommendation, Terms and

Conditions, and Prescriptions for the Poe Hydroeletric Project, FERC No. 2107-016; North

Declaration of Dr. Elizabeth Soderstrom
Butte County and AW’s DEA Comments
PG&E, Poe Project (P-2107-016-CA)
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Fork Feather River, Butte County, California” (Mar. 30, 2005); and Butte County’s

“Recommended Conditions for New License” (April 11, 2005).

3. My understanding of the northern Sierra foothills fisheries is consistent with that
described in the Butte County’s April 2005 comments. Historically, foothill rivers including
the North Fork Feather River (NFFR) hosted nearly 40 species of native, coldwater fisheries
that included runs of rainbow trout, spring-run Chinook salmon, and steelhead trout.
Hydroelectric facilities, along with other impacts, reduced cold-water habitat, impaired water
quality, and blocked passage such that 15% of these species are formally listed as threatened

or endangered, and an additional 30% are candidates for listing.

4. The FWS, DFG, and Butte County are correct in asserting that their proposed
minimum flow schedule will enhance and protect cold-water fisheries in the NFFR.
Operations of the facilities in question and other projects in the basin have severely altered the
natural hydrograph. The proposed minimum flow schedule will reduce warm weather thermal
impacts in a manner consistent with the State Water Resource Control Board’s designation of

the NFFR as a coldwater river.

5. The improvement of coldwater ecosystem function in the NFFR depends not
only on the quality of the water, but also on the connectivity of the system. Impassible dams
in the Sierra Nevada foothills are directly responsible, in part, for the dramatic decline and
eventual listing of many riverine fish species in California. Even partial barriers can increase

mortality through added stress on individuals in the population. Excess energy expended

Declaration of Dr. Elizabeth Soderstrom
Butte County and AW’s DEA Comments
PG&E, Poe Project (P-2107-016-CA)
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during passage can result in death before spawning. Gathering beneath upstream barriers

subjects individuals to increased predation and poaching.

6. The sustainability of non-anadromous fisheries in the Feather River depends
upon restoring connectivity. Non-anadromous fish in the foothill rivers are known to migrate
seasonally between reaches of rivers and between the mainstem and tributaries to access a
diverse assemblage of habitats, feed on seasonally available food sources, avoid predation and
avoid exposure to high summer temperatures. Passage increases the total area available to
non-anadromous fish populations, increases the diversity of habitats available, and provides
refugia in times of stress, such as localized thermal increases or low flow events. Lack of
passage or impaired passage results in under-utilization of existing habitat and over-

competition in accessible habitat.

7. Fish passage will facilitate the restoration of the many cold water, migrating fish
species. A fish passage feasibility study should examine all realistic options for providing
upstream and downstream access to habitat for migrating fish including access around Big
Bend Dam (including dam removal) and Poe Dam. Without fish passage, the benefits of
restoring the cold water fishery will be valuable but local in nature. With fish passage, the

benefits are ecosystem-wide.
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8. I declare under penalty of perjury of the laws of the State of California and the
United States of America that the foregoing is true and correct and that this declaration was
executed this 18™ day of September, 2006 at 409 Spring Street, Nevada City, California

95959.

Respectfully submitted,

Dr. Elizabeth Soderstrom

Director, Sierra and Africa River Programs
NATURAL HERITAGE INSTITUTE
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1. INTRODUCTION
1.1. Problem

This investigation under the authority of the Bureau of Commercial Fisheries, Division of Fish and Game of Califor-
nia, was started in the fali of 1927. The paper, while all on the general subject of Sacramento salmon, is in three
parts, each of which is a separate problem.

The first part, "Historical and Statistical Review of the Sacramento—San Joaguin Salmon Fishery," takes into con-
sideration the early investigations, history, and statistics of the fishery, artificial propagation, legislation, water sup-
ply, prices, and the causes of depletion, with suggested remedies.

The second problem, "Survey of Salmon Spawning Grounds in the Sacramento-San Joaquin River Systems,”
shows the available salmon spawning grounds in the systems as contrasied with the extent of the grounds in the
early days. Each stream in the systems is taken up individually to show runs, spawning time and beds, obstructions
to the fish, and abundance.

The last part is on the "Determination of the Age of Mat'urlty of the Sacramento-San Joaqum Salmon
{Oncorhynchus tschawytscha)," and deals with the methods of age determination, the age of maturity, and age
classes in relation to sex and types.

1.2. Material

The historical and statistical data are taken from the Reports of the U. S. Commissioner of Fisheries, the Biennial
Reports of the California Fish and Game Commmission, Bulletins of the U, S. Bureau of Fisheries, and the California
fish and game magazine. Water supply statistics are from the U. S. Geological Survey, San Francisco. The price fig-
ures are from the fish dealers and the Sacramento fishermen's union at Pittsburg,

Material for the survey of spawning grounds was gathered almost entirely from observation done in the field.
Some of the data on the abundance are taken from the various publications mentioned above. Data on development
of power and irrigation projects are from various technical journals devoted to that field.

The material used in the age determination is a collection of scale samples, salmon fry, and fingerlings which the
Division of Fish and Game of California has on hand.

1.3, Acknowledgments
The writer wishes to acknowledge his indebtedness to Prof. J. O. Snyder of Stanford University, whose guidance
and advice have been
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3.2. Material

With the above problems in view, work was started in the early spring of 1928 and continued on through the sum-
mer and fall. Personal observation of each locality, as well as numerous interviews with the older inhabitants have
been necessary in order to get information coneerning the salmon runs and abundance. Old records and correspond-
ence have revealed some measure of the abundance of salmon in different streams and of the conditions in the past.
The numerous technical journals devoted to power and irrigation have been an aid to finding the history of these
projects.

The survey of these two systems has revealed much information. A detailed account of each locality will be re-
lated later in this paper.

3.3. Presentation of Data

The Sacramento and San Joaquin valleys cover a large part of the interior of California. Two rivers, by those names,
drain the valleys and the surrounding mountains. The west side of both valleys is comparatively arid, while the east
side is well supplied with streams, some of which are quite large. It is into these streams on the east side that the sal-
mon run to spawn.

It is estimated that there are (1928) 510 linear miles of stream beds suitable and available for spawning grounds.
As nearly as can be estimated, previous to any obstructions in the streams, there were at least 6000 linear miles of
stream bed suitable and available to spawning salmon. At least 80 per cent of the spawning grounds has been cut off
by obstructions.

There are (1928) eleven dams in the San Joaquin system that are a hindrance to salmon or are a complete barrier.
(See Fig. 14.) Six of these dams have fish ladders that are working; one has a ladder that is not in working order; the
rest, being too high, are without ladders, At two of these dams the diversion ditches have adequate screens,” and at
one other dam some of the canals are partly screened.

There are thirty-five dams in the Sacramento system that directly or indirectly affect the salmon migration. (See
Fig. 15.) of these, sixteen have working fish ladders, and at eleven of these dams the ditches have adequate screens;
four of the ladders in the system are under construction or repair. It has also been determined that the available
spawning grounds do net support as large a population of spawning fish each year as they are capable of doing,

The salmon spawning migrations in these two rivers occur about the same time as in the past years. The spring
run is on during April, May and June. The fall run is during August, Septernber, and October.

The salmon have decreased tremendously in all the streams except one or two, where they are reported to be hold-
ing their own or even increasing. {These streams have very late runs and most of the fish come up after the commer-
cial season on salmon is closed.} The abundance of salmon is taken up more fully in Part I of this paper and also un-
der the detailed agcount of the streams, which will follow,

8 The Bureau of Hydraalics of the Division of Fish and Game of California has had great difficulty in enforcing the screen and fish ladder law,
and has worked under hardships with a few men to cover the large area of the state. However, under a new direction the work is being taken care
of as fast as time permits. 28
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3.4. Obstructions

A word on the history of obstructions seems to have a place in this paper. Information on the early development of
power and irrigation projects is hard to obtain, but enough can be had to get a general outlook on the problem. Be-
fore power and irrigation dams were so much in evidence, the streams were obstructed with crude barriers thrown up
by the early gold seckers. These barriers formed reservoirs to supply water power to the hydraulic mining operations
throughout the California gold area. Besides obstructing the streams these mining operations made the rivers boil
with mud and silt.” . It is a wonder that during this period any salmon got to the spawning beds, much less the eggs
being able to hatch in such muddy waters. Some of the dams that are used today are reconstructed on the sites of
these gold mining makeshifts. So, really, the days of forty-nine were the beginning of obstructions as far as fish
were concerned. In the eighties, water power projects made their first appearance. In 1899 the Colgate and Nevada
plants were constructed on the Yuba River. In 1895 the dam and plant at Folsom on the American River was built.
The water used for irrigation came from small diversion dams built by the farmers themselves. After 1900 a number
of power and irrigation projects were constructed, but the major portion of the large irrigation and power dams have
been built since 1910. Such being the case, it coincides closely with the decrease of the salmon from 1910 on to the
present (1928). It would seem that, as the dams have increased, the fish have decreased, afthough, of course, other
factors have had a part in this depletion.

3.5. Details of each stream
As a source of information for future workers in the field and for the people who live in the localities discussed, a
detaited account of the streams in the two river systems in which salmon run, will be given.

The San Joaquin River originates in the mountains east of Fresno. 1t drains the San Joaquin Valley and sutround-
ing high country from Fresno north to San Francisco Bay, where it uniics with the Sacramentio River. The eastern
side of the valley is drained by the Merced, Tuolumne and Stanisiaus rivers. The west side of the valley is almost ar-
id, having no streams of importance.

San Joaquin River, Fresno County (above the Merced River): The salmon of this river run in the sprmg (the wa-
ter is too low for the fall run). The spawning beds extend from the mouth of Fine Gold Creek to Kerchoff Dam and
in the small streams of that area. Actual length of beds is about 36 miles. There are a few scattered beds bélow Fri-
ant. Four dams affect the salmon on this river. The lowermost is the Delta weir in a slough on the west side of the
river, 14 miles southeast of Los Banos. The weir is about 10 feet high, 30 feet wide; a fishway on one side is in
working order but there are no screens on the ditches, Stevenson’s weir is on the main river directly east of the Delta
weir, The

" 9 Water that has a great amount of sediment in it will cause adult salmon to die or turn back because of the mud in the gills stopping respira-
tion, When enough silt collects on eggs in the watér, they die for want of oxygen.

10 The spring run is during the months of April, May and Jung. The fall run is during September, October and November. The saimon spawn
from September to December. 29
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Yuba River, in Yuba County: This river has a fall run with a slight spring run occasionally, while the spawning
grounds extend from the mouth of the river as far up as the town of Smartsville. Some salmon go up farther, but
very few, as the gredter run is in the late fall,

There is a dam known as the Government bamer, near the town of Hammond below Smartsvilie, which is for the
purpose of catching the sediment caused by the mining and dredging operations above on the river. There are two
fishways around this dam, one for low water and the other for high water, The fishways were destroyed by floods in
the winter of 1927-28, but will be repaired. However, it is reported that few salmon go past this point to spawn. On
the south fork of the Yuba River directly north of Nevada City is the Excelsior Dam, a power project built in 1912,
and has a good fish ladder and screens. The other dams along the river were cither washed out or badly damaged
during the high water and flood of the winter of 1927-28.

Very little could be learned as to the amount of salmon in the river during past ycars, but recently the salmon have
been holding their own and not decreasing. The river near its mouth is very muddy, being brick red in color and
would seem to indicate that fish could not survive, but apparently they do.

Feqther River, in Yuba, Butte and Plumas counties: It has a spring and fall run of salmon. The main spawning
beds extend from the mouth of the river to Oroville, a distance of 30 miles. The spring run goes up into the four
branches until the fish are stopped by dams.

Fra. 18, Yuba River near Donner Pass, June 36, 1924, Photo by J. O. Sayder.
FIG. 18. Yuba River near Donner Pass. June 30, 1924. Photo by J. Q. Snyder
Salmon spawn along these streams on the gravel bars, Almost all parts of the river which are not barricaded by
dams are suitable for spawning grounds.
The Sutter-Butte Dam (see Fig. 19), the lowermost on the Feather River, is 6 miles below Qroville. It is an irriga-
tion diversion dam about 5 feet high, having a fishway that is reported by the local people

37
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to be ineffective, but seems to do the work. There are no proper screens on the intake ditches.

The Miocene Dam is on the west fork of the river near the town of Magalia. The dam is a Pacific Gas and Electric
power project 12% feet high built about 1914, having no fishway or screens.

The Stirling City Dam is on the west fork, near the town of that name. It is an old dam about 8§ feet high, that has
been patched up to divert water to a power house. There is a fish ladder but i is of no use in low water. Salmon nev-
er get this far up the river. The ditch is provided with a revolving screen and sump arangement.

Another dam of the Great Western Power Company is on the north fork of the Feather River. This dam is on the
uppet curve of the "Big Bend" where it diverts the water across the hill to the lower end of the bend and the power
house at Island Bar. This dries up the river for a number of miles at low water periods, and of course stops the sal-
mon before they get to the fish ladder at the dam.

As far as could be ascertained, the middle fork of the Feather River is without barriers which would hinder sal-
mon,

Fig, 19, Hutter-Bufte Pam, Festher River, below Oroville, November, 1028,
(Notice the fsh Jadder.)

FIG. 19. Sutter-Butte Dam, Feather River, below Oroville. November, 1928. (Notice the fish ladder.)

On the south fork of the Feather River there are two dams, owned by the Palermo-Wyandotte irrigation district.
Dam No. 2 is on the main fork and has no fishway. No. 1 on Lost Creek takes nearly all the water from the south
fork during the summer months.

The nms of salmon, both spring and fall, used to be very heavy in the Feather River previous to the building of
obstructions. It is true that the mining operations in the early years may have reduced the amount of fish somewhat,
but the building of dams has almost destroyed the spring run, The fall run is large, although not extremely abundant,
and has fallen off in the last few years. It is possible from what the inhabitants say that there is a three or four year
cycle for salmon in the river.

Butte Creek, in Butte County: It is a tributary to the Sacramento River, flowing through a very fertile section of
the valley, and has been known as a very fine salmon stream and as a good spawning ground, There is only a fail run
in the creek as the water is very low and warm in the summer. The salmon that enter the creek now, spawn in the up-
per reaches if they can run the pauntlet of irrigation dams and ditches.

38
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DECLARATION OF DAVID STEINDORF

I, DAVID STEINDOREF, declare the following:

1. I submit this declaration in support of Butte County and American Whitewater’s
Comments on the Draft Environmental Assessment.

2. The facts stated herein are known personally to me. The opinions set forth in
this declaration are a result of and are offered as evidence herein pursuant to my education,
training and experience, and as to said opinions, I am informed and believe them to be correct.
If called as a witness, I would and could competently testify to all of the aforementioned facts
and opinions set forth herein.

3. I received a Bachelors of Arts degree in Economics from California State

University, Chico in 1985.

4. I received a Master of Education degree from California State University, Chico
in 1998.

5. I am currently the California Stewardship director for American Whitewater
(AW).

6. I formerly was employed as a recreation consultant for several hydroelectric

utilities in the Western United States, including, PG&E, SMUD, Pacificorp and AVISTA, for
a combined total of 5 years. During the time I was employed as a recreation consultant, I
participated in 15 recreational in-stream river flow studies, as well as studies on angling, flat-
water boating and aesthetics.

7. I am an avid participant in outdoor recreation. I have participated in a variety

of activities, including paddling, angling, and cycling, as both a recreationist and as a

Declaration of David Steindorf
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professional guide/instructor.

8. I was employed in the outdoor recreation retail industry in a number of areas,
including marketing, purchasing, and analyzing retail trends; and have acted in a number of
capacities, including management from 1997 to 2002. As a result of my experience in various
areas of recreation and the outdoor recreation retail industry, I have become familiar with
recreationists and their preferences, habits, customs, and consumer profiles within a number of
outdoor sports.

9. I have had extensive experience in the area of flatwater and whitewater boating
recreation, having been involved in flatwater and whitewater boating activities for 15 years.
As a result of my experience in flatwater and whitewater boating activities and my experience
operating an outdoor retail paddle sports facility, I have become familiar with the various
forms of whitewater boating, such as kayaking and whitewater rafting, the various skill levels
necessary to undertake these various forms, the equipment necessary to undertake these various
forms and the expense involved in purchasing and/or renting such equipment.

10.  Inthe last 15 years I have boated in whitewater on approximately 40 rivers in
the United States, including approximately 30 rivers in California. My riverine boating
experience has allowed me to become familiar with the type of in-stream river flow conditions
which are optimal, or at the least necessary, for whitewater boating. Through my experience I
have also become familiar with gradient, in-stream river flow levels and other river conditions
which are desirable/necessary in order for such activities to be conducted. This includes
familiarity with the various skill levels or “classes” of river runs, and where those various

classes of runs can be found in California during different times of each year.

Declaration of David Steindorf
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11.  Further, as a result of my experience, I have become familiar with the annual
hydrologic cycle in Northern, Central and Southern California, and also with average seasonal
in-stream river flow levels in almost every river in those regions upon which whitewater
boating on a regular basis. Finally, as a result of my experience, I have become familiar with
the four basic categories of “water year type” generally used to compare relative annual
precipitation levels - extremely dry, dry, normal and wet — and how the relative precipitation
levels which occur within those four water year types seasonally affects in-stream river flows
in said rivers and various reaches of those rivers.

12.  As aresult of my interest in flatwater and whitewater boating and my
occupation as a recreation consultant for hydroelectric utilities, I have participated in 17 FERC
relicensing proceedings for hydroelectric projects over the course of the last 10 years. In the
course of my participation in these relicensing proceedings, I have conducted or reviewed
historic in-stream river flow studies and analyses on 17 California river reaches, including the
North and South Fork Feather River, the American River, the Rubicon River, the Pitt River,
Silver Creek and Gerle Creek.

13. I have represented AW on the Feather River for ten years. During that time and
in that capacity I have been extensively involved with the relicensing of every project which
has been relicensed, or for which a relicensing proceeding has been commenced during that
time on the Feather River, including FERC projects 1962, 2105, 2100 and 2107, and I have
personally signed every FERC project settlement agreement that has been reached in the
Feather basin during the last 10 years.

14.  As a signatory of the Rock Creek/Cresta (P-1962) Settlement Agreement, I am

Declaration of David Steindorf
Butte County and AW’s DEA Comments
PG&E, Poe Project (P-2107-016-CA)
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currently a member of the Rock Creek/Cresta Ecological Resources Committee (ERC), which
is charged with the implementation and management of environmental and recreational
mitigation/enhancement measures within that project. The ERC meets monthly. In the five
years since that license was issued I have missed fewer than five meetings. I have conducted
extensive reviews of the studies that have been done on every FERC project in the Feather
basin, to evaluate the impacts of recreation flows. The ERC has not, as of this date, made any
determination concerning the impacts of recreation flows.

15. My whitewater boating experience on the Feather River includes the following:
(1) Rock Creek reach 50 times; (2) Cresta reach 25 times; and (3) Poe reach 7 times. Based
upon my extensive whitewater boating experience on the Rock Creek, Cresta and Poe reaches,
I am intimately familiar with those reaches.

Whitewater Boating Potential at the Poe Reach

16.  The Poe Hydropower Project impacts a nine-mile reach of the North Fork
Feather River just downstream of the Cresta Reach. Under the current license conditions the
project offers almost no whitewater recreation. The current base flows of 100 cfs are far too
low to provide whitewater boating. Hydrologic analysis has shown that even the infrequent
spill flows that occur in the winter and spring are too erratic to provide for safe whitewater
boating. These project-induced rapid flow fluctuations during spill events, combined with base
flows that are less than ten percent of the natural hydrograph, create a total loss of whitewater
recreation on the Poe Project. This loss is not mitigated by the limited boating opportunities
on the Rock Creek-Cresta and Seneca reaches.

17.  Based upon my professional and recreational whitewater boating experience and

Declaration of David Steindorf
Butte County and AW’s DEA Comments
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my experience as a recreational consultant in many relicensings, it is my opinion that, unlike
most of the rivers in California, if the in-stream river flows of the Poe reach of the North Fork
Feather River were not impaired by PG&E’s hydroelectric facilities, which divert over 90% of
in-stream river flows in the Rock Creek, Cresta and Poe reaches (on an annual basis), the high
summer base in-stream river flows of the Poe Reach would provide very high quality
whitewater recreation throughout the summer months. Further, if winter and spring spills
were regulated to lessen the flow variability which presently poses a danger sufficient to
prevent safe boating, there is a possibility of year-round boating.

18.  The Poe reach contains a 4.5 mile Class V section and a 4.5 mile Class III
section. Based upon my experience, it is my opinion that having two such runs of different
difficulty in such close proximity is highly desirable, for the reason that groups with varying
ability levels can find “something for everybody” without having to travel to different
locations. Further, commercial rafting potential on the lower run will give access to the
general public on this unique resource.

19.  Based upon my experience, it is my opinion that these reaches have a more
remote wilderness feel than other runs on the North Fork Feather River because they are not
immediately adjacent to highway 70. Hence, recreationists accessing these reaches are not
faced with the safety issues of fast moving traffic, as they are on the Rock Creek and Cresta
reaches upstream of the Poe project. Further, the close proximity to Oroville, Chico and other
population centers will make these reaches two of the most accessible whitewater reaches in

Northern California.

Declaration of David Steindorf
Butte County and AW’s DEA Comments
PG&E, Poe Project (P-2107-016-CA)



200609195053 Recei ved FERC OSEC 09/ 19/ 2006 06: 25: 00 PM Docket# P-2107-000

20.  Finally, any notion that there is an abundance of whitewater opportunities
during the summer months in Northern California, or in the west, is simply false. The
popularity of the whitewater releases on the Rock Creek and Cresta Reaches is clear evidence
that there is high demand for these resources. On the Rock Creek and Cresta Reaches the
number of boaters exceeded the trigger numbers required to add additional boating days during
virtually all of the late summer months. What has been even more astounding is the great
distances boaters have traveled from, including Oregon, Washington, and Utah - nearly every
corner of the western United States - and some from further east.

Indices of Hydrologic Alteration Analysis

21.  Inits New License Application PG&E calculated pre-project, in-stream river
flows by entering “synthesized” in-stream river flow data for the period from 1974 through
2000' into a model developed by The Nature Conservancy (TNC) entitled “Indicators of
Hydrologic Alteration NLA” (NLA IHA analysis). NLA, Appendix B2, p. 1. I conducted an
in-depth review of the NLA THA analysis.

22.  Kevin Colburn, National Stewardship director for AW, and I recently conducted
our own Indicators of Hydrologic Alteration (IHA) analysis for the Poe Reach (AW THA
analysis). Our methodology consisted of entering actual in-stream river flow data from the

United States Geological Service (USGS) in-stream river flow gage at Pulga which is within

! Rather than use actual river flow data obtained from the above referenced USGS gages over a 94-year

period, the licensee opted to use artificially created (“synthesized”) river flows allegedly occurring over the above
27-year period. There is no justification in the NLA for utilizing this particular period. The NLA describes the
“synthesization” process as using a “mass balance technique,” combined with a “smoothing process ... to
compensate for ... errors.” NLA, Appendix B2, pp. 2-3.

Declaration of David Steindorf
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Project 2107.> We compared data obtained from the Big Bend gage during the period from
1906 through 1910 and we entered data obtained from the Pulga gage during the period from
1911 through 2004 into the same model used by PG&E in the NLA IHA, and conducted model
runs, with the following purposes:

a) Determining the character of annual pre-project historic in-stream river
flows of the Poe reach;

b) Determining the character of annual post-project historic in-stream river
flows of the Poe reach; and

¢) Comparing our model run results (a and b above) with the results of the
NLA IHA analysis.

23.  Kevin Colburn entered the above in-stream river flow data from the Pulga gage
into the IHA model.

24.  Ireviewed the above in-stream river flow data from the Big Bend gage into the
IHA model.

25.  The pre-project in-stream flow results of the AW IHA analysis were markedly
different than the pre-project in-stream flow results of the NLA ITHA analysis. The AW IHA
analysis results indicate that the median monthly pre-project in-stream flows between June and
October were significantly higher than those set forth in the NLA IHA analysis, as described
below.

26.  The AW IHA analysis shows that the median monthly in-stream flows for the

period from 1911 to 1957 ranged from 1993 cfs in June to 1520 cfs in October. By contrast,

The USGS flow data is posted on the USGS website at http://www.waterdatausgs.gov/.

Declaration of David Steindorf
Butte County and AW’s DEA Comments
PG&E, Poe Project (P-2107-016-CA)



200609195053 Recei ved FERC OSEC 09/ 19/ 2006 06: 25: 00 PM Docket# P-2107-000

the NLA THA analysis shows that the median monthly in-stream flows for the period from
1911 to 1957 ranged from 1825 cfs in June to 1143 cfs in October.

27.  The AW IHA analysis shows that Project 2107-induced flow fluctuations are
much larger than pre-project flow fluctuations. For example, the AW IHA analysis shows that
the high in-stream flow median fall rate as regulated by the Project is 1422 cfs per day. This
number is strikingly different from the pre-project high in-stream flow fall rate of 305 cfs per
day. The greatly increased in-stream flow pulses appear to have substantial impacts.

28. During small flood events, the median fall rate pre-project was 409 cfs/day. By
contrast, the post-project rate is 2514 cfs/day. Finally, for large flood events, the pre-project
fall rate was 684 cfs as compared to 4624 cfs post-project. The NLA THA omitted all fall rate
data from flow pulse events.

29.  Within the portion of the AW THA analysis focused solely on the months of
May and June, there is virtually no change to the pre-project/post-project ratios in every fall
rate category set forth above.

Project Impacts on Foothill Yellow-Legged Frogs

30. I conducted an in-depth review of a foothill yellow-legged from (FYLF) egg
mass survey conducted in both Project 1962 and 2107 reaches by GANDA in May-June 2006
(Poe-Cresta Egg Mass Survey, summary-J Drenan-7-11-06.). I compared the results of the
above referenced survey with earlier surveys in the same areas. The 2006 survey indicates that
during the 2006 season, a majority of the egg masses were laid at flow levels above 1000 cfs.
A comparison of the 2006 survey with the earlier surveys indicates that in 2006, a

comparatively large number of FYLF in the Poe reach found suitable breeding habitat at

Declaration of David Steindorf
Butte County and AW’s DEA Comments
PG&E, Poe Project (P-2107-016-CA)



200609195053 Recei ved FERC OSEC 09/ 19/ 2006 06: 25: 00 PM Docket# P-2107-000

significantly higher flow levels than those recommended in the NLA. This is consistent with
both the AW THA and the NLA IHA which indicate that the flows in the North Fork Feather in
the spring of 2006 were very close to the pre-project flow conditions in which FYLF evolved
for millennia.

31. I conducted an in-depth review of a FYLF tadpole survey conducted in Project
1962 Cresta reach by GANDA from 2002-2004. The table below, which shows the results of
that study, shows an increase in the number of tadpoles at most locations after recreation

“pulse flow” events.

Declaration of David Steindorf
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Table 3.2-7. Pooled data comparisons of tadpole numbers found during VES on the
Cresta Reach before and after recreational flows during 2002-2004. If two pre- or
post-flow surveys were conducted around a particular recreational flow, these data

were averaged N

TEST # Total# | Total# | Mean# | Mean# | Paired| P
Surveys | tadpoles | tadpoles | tadpoles | tadpoles | t-test t
before after before after value
Tadpoles — all sites
in July and August 42 88 106 2.1 2.5 -0.87 0.39
2002-2004
Tadpoles — all sites 26
in July and August - 74 97 2.8 3.7 -1.19 0.25
2002-2003
Tadpoles — all sites
in July and August 10 13 18 1.3 1.8 -0.91 0.39
2002
Tadpoles — all sites
in July and August 16 61 79 3.8 4.9 -0.95 0.36
2003
Tadpoles — all sites
in July and August 16 14 9 0.9 0.6 +0.85 0.41
2004
Tadpoles — all sites . . _
in JLE,I\-' 2002-2004 2! » 81 30 8 033 | 073
Tadpoles — all sites 5
in Arilgust 2002-2004 21 13 23 0.6 1.2 -1.05 0.31
Tadpoles — all sites A -
in JEI\-‘ 2002 only 5 7 14 1.4 27 -1.34 0.25
Tadpoles — all sites co < 5
. Jfly 2003 only 8 55 58.5 6.9 7.3 023 | 083
Tadpoles — all sites -
in JEI\-‘ 2004 only 8 13 9 1.6 L1 +0.75 0.48

GANDA 2005, Table 3.2-7.
32.  The 2002-2004 GANDA FYLF tadpole survey, results also indicated that only
two tadpoles were found in isolated pools in three years of surveys on the Rock Creek and
Cresta reaches. The above referenced survey categorized these tadpoles as “stranded” even
though they were found in water. See GANDA 2005, p. 36. The survey indicated that the
two “stranded” tadpoles could have been injured by predators. See id. I believe it would have

been more accurate to characterize the tadpoles as “injured” rather than “stranded.”

Foregone Power Analysis for Recreational Flow Releases

Declaration of David Steindorf
Butte County and AW’s DEA Comments
PG&E, Poe Project (P-2107-016-CA)
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33.

34.

I conducted a foregone power analysis, as set forth below.

a)

b)

I obtained the following information from the NLA:

The design capacity of the Poe powerhouse is 3,700 cfs.
The maximum gross head is 493 ft.
The powerhouse capability is 120 MW.

Based on these numbers, I estimated the efficiency of the power plant by
using the following formula: Efficiency = (120 MW*1000 kW/MW)/(3700
cfc), or .0324 MW per cfs

Assuming this efficiency value, I calculated the gross hourly power
production by using the following formula: Power Per cfs/hr* flow =power
production. The flow is equal to the release flow-base flow.

I obtained the following information from the NLA:

The cost of replacing power production foregone at the Poe Project in order
to increase flow in the bypass reach is $56.20/Mw-hr.

I used this value to calculate power value for a range of releases on an
annual basis. The average release schedule proposed by Butte County and
the Boating groups was ten releases at 8 hours per day. I used the following
equation: power value =power production*hours.’

Pursuant to the above foregone power analysis, I calculated the cost of forgone

power for ten releases at 8 hours per day $145,297.30.

35.

My assumptions are provided below.

3

The power value formula does not calculate ramping rate for boating flow release or other purposes.

The NLA does not propose a ramping rate. This power value formula may be adjusted to include a ramping rate,

once proposed by the resource agencies.
Declaration of David Steindorf

Butte County and AW’s DEA Comments
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Calculate Cost of Bypass Flows

Poe Powerhouse Rated Capacity

(MW) 120
Poe Powerhouse Maximum Flow

(CES) 3700

Generation per lcfs = MW/Hr

Generation per 100 cfs = MW/Hr
Generation per 1000 cfs = MW/Hr
Release Flow 1200 | cfs
Minimum In-stream Flow 200 | cfs
Total Duration of Releases 80 | Hours
Forgone Generation = MWh
Acre/Feet =
Cost per Acre/Foot =
Power Rate Per Mw/hr 56

Cost of Release = | $145,297.30

Recreational Facilities

36. I visited the Sandy Beach area below the Poe Dam on Labor Day 2005. I took
the 4 pictures in Exhibit B to this declaration, which accurately depict some of what I estimated
to be about 500 college-age individuals in the Sandy Beach area below the Poe Dam, sun-
bathing, swimming, as they appeared on that day. See Ex. 5.A. Based on my observations on
Labor Day 2005, and an article I read in the Chico Enterprise Record (See Roger H. Alyworth,
“Labor Day quiet: Sacramento River silent as crowds flock to the Feather,” CHICO ENTERPRISE
RECORD, (Sept. 5, 2006)); regarding similar crowds at Sandy Beach on Labor Day 2006, I
believe additional facilities, including picnic tables, portable toilets, trash cans, parking, etc.,

are necessary to meet existing demand at Sandy Beach. | believe that lack of adequate facilities

Declaration of David Steindorf
Butte County and AW’s DEA Comments
PG&E, Poe Project (P-2107-016-CA)
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at Sandy Beach and other project beaches is a significant limiting factor preventing families
from engaging in outdoor recreation at the Project. Further as demand grows because of
improvements at one location, there will be natural spillover into areas that are not as densely
crowded.

37.  For the reasons set forth in §9 20-21, it is my opinion that the ability for
recreational users to assess Bardees Bar via Bardees Bar Road is critical to whitewater
recreation on the Poe reach. Whether boaters choose to recreate on recreational release flows,
base flows, or spill flows, they will need to access the reach via Bardees Bar Road. Bardees
Bar is the take-out for the upper run and the put-in for the lower run. Bardees Bar is also one
of only three roaded access locations for all recreational activities on the Poe reach.

38. I drove to Bardees Bar on Bardees Bar Road on June 11, 2006 and took the two
pictures in Exhibit A to this declaration, which accurately depicts a culvert that has been
washed out along the road, as well as the adjacent portion of the road, as they appeared on that
day. In this area of the road, the road was barely passable, even by the 4-wheel drive I was
driving.

39.  If FERC were to order a project boundary adjustment which made Bardees Bar
Road part of the Poe Project and the licensee were to upgrade and maintain Bardees Bar Road,
so that it is safely and readily passable by two wheel drive vehicles, it is my opinion, based
upon my above referenced experience, that these mitigations would result in the single most
significant access improvement that can be made within the Poe Project.

40. I declare under penalty of perjury of the laws of the State of California and the

United States of America that the foregoing is true and correct, except as to opinions expressed

Declaration of David Steindorf
Butte County and AW’s DEA Comments
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herein, and as to those opinions, I am informed and believe them to be correct, and that this
declaration was executed this was executed this 18th day of September, 2006 at the office of

the Butte County Counsel at 25 County Center Drive, Oroville, California 95965,

Respectfully submitted,

oy

David Steindorf /
/-

i

Declaration of David Steindorf
Butte County and AW's DEA Comments
PG&E, Poe Project (P-21 07-016-CA)
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This area is known locally by Coed’s as the Highway 70 Rope Swing. This is a picture of one
such Coed on the rope swing.
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Cars parked across from and adjacent to the Pulga Cal-Tran Station.
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Cars parked across from and adjacent to the Pulga Cal-Tran Station.
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Sandy Beach, Labor Day 2005. The number of users on this one day would account for one
quarter of PG&E’s annual use estimate.
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DECLARATION OF NATE RANGEL

I, NATE RANGEL, declare the following:

1. The facts stated herein are known personally to me. The opinions set forth in
this declaration are a result of and are offered as evidence herein pursuant to my education,
training and experience, and as to said opinions, I am informed and believe them to be correct.
If called as a witness, I would and could competently testify to all of the aforementioned facts
and opinions set forth herein.

2. I received a Bachelors of Science in Political Science from the University of
California, Los Angeles in 1973. I received a Masters Degree in Business Administration
from Pepperdine University in 1978.

3. I have extensive experience in the field of whitewater boating recreation, having
owned and operated a commercial enterprise, as well as having been involved in the industry
on a statewide level, as set forth below.

4. I have been involved in commercial river outfitting activities since 1982. Since
that time I have participated in thousands of commercially permitted trips, both as a
manager/owner and as a guide.

5. I have owned and operated my own river rafting business, Adventure
Connection, in Coloma, California, since 1984.

6. I have represented outfitters in California on the America Outdoors board of
directors since1989.

7. I have been President of an outfitters state trade association, California

Outdoors, since 1990.

Declaration of Nate Rangel
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8. As a result of my experience in commercial whitewater boating excursions, I
have become familiar with the various forms of whitewater boating, such as kayaking and
whitewater rafting, the various skill levels necessary to undertake these various forms, the
equipment necessary to undertake these various forms and the expense involved in purchasing
and/or renting such equipment.

9. As a result of my education and experience in owning and operating my own
business, as well as my experience in the industry, I have become familiar with spending
patterns of whitewater businesses, and the various types of whitewater recreationist users and
consumer profiles and spending patterns, as well as the overall economics involved in
operation of a successful business.

10.  Based upon my education and experience, it is my opinion that the majority of
whitewater boaters are introduced to the sport and enjoy the sport through commercial
whitewater rafting, as opposed to kayaking, for the simple reason that the majority of the
public does not possess the skill or the equipment necessary to enjoy whitewater boating
without a commercial outfitter.

11.  Based upon my education and experience, it is my opinion that most river
rafting companies require a minimum number of potential guests per whitewater season, in
order to meet fixed expenses, which include permit fees, insurance, equipment costs,
transportation costs and other expenses. That daily minimum is usually in the range of 18 to
24 people. Most rivers offering whitewater boating opportunities in California allow a range

of group sizes per trip, with the average group size in the range of 24 people.
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12, Based upon my education and experience, it is my opinion that the huge
population centers in the Bay Area are located sufficiently near the North Fork Feather River,
such that a new whitewater r-ecreaﬁonal opporiunity such as “pulse flows™ could become a
sufficiently viable economic opportunity to support a commercial whitewater boating recreation
enterprise.

13,  Based upon my education and experience, it is my opinion thas two weekends
per month of releases on the Poe bypass reach would yield a sufﬁcientiy viable economic
opportuaity 0 support a commercial whitewater boating recreation enterprises operating
whitewater boating excursions in the North Fork Feather River area. |

14.  Based upon my education and experience, it is my opinion that by introducing
new whitewater recregtionists who will buy goods and services, such as food and lodging,
commercial whitewater boating recreation enterpﬁs&s operating whitewater boating excursions
in the North Fork Featiler River area would provide significant benefits to the local economy.

15.  1declare under penalty of perjury of the laws of the State of California and the
United States of America that the foregoing is true and correct, except as to opinions expressed
herein, and as to those opinions, I am informed and beIicvé them to be correct, and that this

. declaration, was executed this 18th day of September, 2006 at 986 Lotus Road, Lotus,

California, 95651.

Respectfully sebmitted,

-
7z —(
/" Nate Réngbt” =~ e

President

CALIFORNIA OUTDOORS
Declararion of Nate Rangel
Butte County antd AW'e DEA Comments

PGEE, Por Project (P-2107-016-CA)
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For more news and entextalnment please v151t WWW. chlcoer com.

Article Launched: 9/05/2006 12:00 AM

Labor Day quiet: Sacramento River silent as crowds flock to the Feather

By ROGER H. AYLWORTH - Staff Writer
Chico Enterprise-Record

Usually the measure of success for a public event is how many people came, but for Labor Day 2006, activity on the Sacramento
River was a success because functionally nobedy showed up.

While in years past as many as 20,000 revelers packed the Sacramento, Monday saw less than 200 in the river by 3 p.m.

"From the years of 20,000, it's changed a lot,” observed Tony Burdine, retired Butte County sheriff's lieutenant, who is liaison
with the county's search and rescue team.

Near Scotty's Landing on River Road, where eariier years have seen thousands of hot tlred -- often drunk -- tubers straggle
ashore, Monday the beach was all but empty.

For Angela Deason of Chico and Rueben Best of Willows, who came ashore at about 1 p.m., their first float down the
Sacramento was both what they had anticipated and a total surprise. .

Online extras
"It was exactly what I expected. It's fun, relaxing,” said Best. Delve deeper into Labor

"I thought there'd be tons of people here, actually. We didn't see anybody tubing,"” said Day 2006.

Deason.

"There's more cops out there than there was people. It's crazy," continued Deason.

-- PHOTOS —- Browse

Crowds on the Sacramento were so minimal, that the throngs of law enforcement and ) through the E-R photo
support teams that had gathered by the river, were being released by early afternoon.
: gallery at the Sacramento

However, while things were ultimately quiet on the Sacramento, the Feather River off River, Sandy Beach and

Highway 70 at Pulga, apparently was the place to be. more.
By 3 p.m. as many as 1,000 people were reported at a popular spot near Pulga, called -- BLOG - Read how the
Sandy Beach., _ Enterprise-Record covered
: ) e "~ Labor Pay as it unfolded
A Butte County Sheriff's Department helicopter was keeping watch over the crowd. in the Labor Day Live 06
web log.

While there were no reports of specific problems, teams of sheriff's deputies were moved
into the Feather River area in case they were needed.

The sheriff's helicopter also made swings over Butte Creek Canyon to see if some tubers had shifted to that stream for the
annual float, hut like the Sacramento, crowds were thin to nonexistent. .

Chico police Lt. Tim Voris said the entire Labor Day weekend was quieter than his department had anticipated.

 http://www.chicoer.com/portlet/article/html/fragments/print _article.j sp?article=42873 88 9/18/2006
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"There were & lot of people out, but I think on arrests, we were down from even last week," Voris said on Monday.

While the final numbers had not been calculated, Voris predicted the arrests for the entire Friday though Monday period would
mast likely be in the range of 80, which is not significantly larger than any random weekend.

Staff writer Roger H. Aylworth can be reached at 896-7762 or by e-mail at raylworth@chicoer.com.

. http:/fwww.chicoer.com/portlet/article/html/fragments/print_article jsp?article=4287388 9/18/2006
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Fl ath ead 311 Bio Station Lane
Station Polson, Montana, U.S.A. 59860-9659

Phone (406) 982-3301
Fax (406) 982-3201
http://www.umt.edu/biology/flbs

The Universityof Montana

Date: November 8, 2004

To:  Laura Norlander
Director, California Hydropower Reform Coalition

From: Dr. Richard Hauer
Professor of Limnology

Herein is my review of the draft report titled: Rock Creek-Cresta Recreation Streamflow
Monitoring: 2003 Benthic Macroinvertebrate Sampling North Fork Feather River, Plumas
County, CA - Rock Creek-Cresta Hydroelectric Project (FERC No. 1962) by Garcia and
Associates, Inc.

Critique of Draft Report

Positive study attributes:

1. This is an interesting study and presents some excellent data. The central question of whether
increased, periodic summer flows may cause a quantifiable, deleterious effect on the benthic
community is reasonable. Aquatic insects are both a vital component of riverine food webs and,
in general, have many species that are sensitive to various forms of stressors (e.g., modified
temperature, change in flow regime, organic pollution, chemical pollution, etc.)

2. The field sampling methods and protocols, although not standard appear to be well considered
and appropriate to the field conditions.

3. Laboratory methods for handling samples and identification of taxa appear to be sound. There
is no reason to suspect that identifications are incorrect.

4. The statistical tools employed in the study (i.e., Chi-Square, indices of richness and similarity,
Principle Components Analysis-PCA) are robust and can provide excellent insight into otherwise
difficult data sets.

Study short comings:

There are several fundamental errors and study inadequacies that make this report incomplete.
Without addressing the issues that are presented below, this report will be, at best, of little value
or worse misleading. It is possible to address these inadequacies, but only through additional
study design, data collection, analysis, and rewrite with appropriate interpretation based on the
old and new data.

An Equal Opportunity University
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Date: November 8, 2004
Page 2
Rock Creek-Cresta 2003 BMI Report Review

Here are the flaws that I think are sufficiently serious to make the report, at this juncture,
inadequate in approach and over-reaching in its conclusions. This report, I believe, would not
meet the criteria necessary to make it into the primary literature due to the following flaws.

1. The report refers to the previous study within the context of "catastrophic" drift. However,
when I went to the USGS discharge records of the NFk Feather River for Water Years 2001 —
2003 I found the “recreational flows” to be approximately 1/2 the discharge of winter flows in
WY 2002 and < 1/5 the discharge of winter flows in WY 2003. See figure below. These data
indicate that the term "catastrophic" is misleading. Typically throughout the literature,
catastrophic specifically refers to macroinvertebrate drift associated with flows sufficient to
mobilize the streambed. The recreational flows of 2002 and 2003 do not meet these criteria. In
short, the use of the term catastrophic is inappropriate and misleading.

600
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WY 2003
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o
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Date: November 8, 2004
Page 3
Rock Creek-Cresta 2003 BMI Report Review

2. Related to the above comment, the report completely ignores the hydrologic regime of the
study site within critically important contexts. Without these contexts evaluation of the central
question of the study are not possible. These contexts are: a) the period of record divided into
pre- and post regulation, b) the recent record covering the last 5-10 years, c) the discharge record
prior to the study period, d) comparison and contrasts between years and within years. The
report ignores this and thus by omission implies that the recreational flows represent the major
disturbance events of the year. This oversight is so egregious that makes the study in its current
form of no value.

3. The report focuses on a single explanation (recreational flows) for change in the density of the
benthic macroinvertebrates through the summer. It concludes that these flows result in damage
to the ecological integrity of the macroinvertebrate (benthic) community. However, there are
alternative hypotheses that may explain the decline in invertebrate abundance over the summer.
For example, the unregulated streams/rivers throughout montane landforms in the west
experience a significant decline in macroinvertebrate abundance and biomass compared to spring
or late fall. This is not because of periodic increase in discharge, but rather is the consequence of
the life history sequences of the dominant EPT species. There are additional alternatives that
may explain the observed frequency decline. The report must address these other possible
explanations for the results. (I emphasize that I do not question their un-transformed results. I
just question their single focused explanation.) This study suffers from a classic case of pseudo-
replication. This issue can best be addressed by having a study design that includes a river that is
similarly regulated but without recreational flows and a similar river without regulation. The
intensive effort on a single stream is not an appropriate study design to fully address the research
question adequately. While it is impossible to find perfectly paired rivers for classic pair-wise
experimental designs, it is possible to select rivers that meet the most basic criteria.

4.1 found several of the statistical approaches that appeared to be either inappropriate or not
fully explained so that I could make a complete evaluation of their appropriateness.

A) The first deals with the use of PCA. Ordination analysis is typically conducted on
data from samples collected from spatially segregated sites that represent various
gradients of physical, chemical, or biological interactions. Designs with samples
collected across transects are not appropriate for this type of analysis.

B) Whenever data are collected over time from the same general locations or from placed
rock-basket samplers in transects, as they are in this study, analyses should be done for
ANOVA or MANOVA for repeated measures. These procedures are involved, but
relatively straight-forward to conduct.
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Date: November 8, 2004
Page 4
Rock Creek-Cresta 2003 BMI Report Review

C) The report states: “ One month post-flow samples encompassed re-equilibration of the
benthic community following flow-related disturbances, as the month between events was
sufficient for the initial post-flow chaos to subside through redistribution and
recolonization of invertebrates. As such, we believe that the one-month post flow data
mor e accurately characterize flow-related impacts to the benthic community overall for a
given event.” There is no specific logic given to this other than it is the belief of the
investigators. It is completely unclear to me what the justification for this may be, unless
they are arguing that some other factor (e.g., algal density, food resources, etc) are
affected, which in turn has a direct or indirect delayed effect on the distribution and
abundance of the macroinvertebrates. If this is true, then this is the first example that |
am aware that a temporary increase in flow has such an effect. In contrast, we know for
example that even short term reduction in flow often constrains the benthic community to
the minimum flow channel due to high mortality in dewatered channel areas. However,
this is not the case in this study.

Recommendations:

1. Review and evaluate some of the language used in the report. For example, even if the
authors believe that they may be correct in their use of the term catastrophic drift, the term is
inflammatory to the general public and likely unjustified.

2. The report must be placed in the context of natural hydrologic regimes of the region, as well as
recent specific flows in the river under study. That this was not done is a serious flaw and
without it a fatal flaw to the project. These data are available.

3. A serious oversight in the study design was to not have at a minimum at least a control
(natural) river, preferably also another regulated river without the treatment flows. While this
would require additional collection of data, to be definitive in interpretation and above reproach
in conclusions, this step is necessary.

4. If ordination analysis is part of the study design, then the structure of the sampling protocols
need to reflect this by avoiding transect type sampling.

5. While it may be justified to transform the data, it is inappropriate to transform data until you
find one that gives statistically significant results. While this may not have been the case in this
study/report, there is insufficient justification given for the transformations. The transformations
need to be fully justified and explained.

6. Sampling designs in which data are taken from the same general location on repeated time
frequencies requires MANOVA or ANOVA for repeated measures. Otherwise, the assumption
of independent measures is violated.
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Review of the Rock Creek-Cresta Recreation Stream Flow Studies
By

F. Richard Hauer
Professor of Limnology
Flathead Lake Biological Station
The University of Montana

General Comments on Studies and Study Design

Taken as a whole, the series of studies conducted to evaluate the effects of recreational stream
flows on selected ecological/biological resources in the Rock Creek and Cresta reaches of the
North Fork of the Feather River were conducted with care and due diligence. Quality control
appears to have been adhered to throughout the various studies. And, each study was conducted
rigorously within the constraints established by the specific goals and objectives of each study.
There is nothing fundamentally flawed with the data among any of the studies. There were some
methodological weaknesses (e.g., the use of floating bongo nets in the macroinvertebrate drift
study), but these were minor. In large part, I have little contention with the effort or the quality of
biological work.

Nevertheless, there are substantive concerns with the overall study design and the constraints the
objectives placed on the studies. These concerns fall into the following areas: A) scope, B)
spatial context, C) recent temporal context, D) historic context, and E) lack of ecosystem
synthesis.

A. Scope - These studies were highly focused to address the question, “Do whitewater
recreational stream flows produced monthly from June through October have an effect on

frog, macroinvertebrates) or water quality attribute (e.g., turbidity) that is thought to be either
ecologically important to the structure and function of the river reaches or is a species of
special concern to the region. While this approach is extremely common in ecological
studies, it has serious limitations. Unfortunately, too often these limitations only get
recognized at the end of the study period as management decisions need to be made and the
studies turn out to have been too narrow in scope to answer the broader questions that
inevitably appear.

B. Spatial Context - Because the studies were all focused within the affected reaches, there is no
broader context that might allow comparison reaches between recreational stream flows and
reaches without these modified flows. Establishing sites outside the focal study reaches can
present some complications in a study design, but these are generally overcome by locating
control reaches either above the affected reaches on the same river or selected from among
similar adjacent rivers. Adding both natural “control” reaches that have no regulation and
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reaches that are regulated similarly to the study reaches, but without recreational flows,
would have added dramatically to statistical strength of the studies and to the confidence in
final interpretation of impact.

C. Recent Temporal Context - These studies were focused on the dates surrounding each of the
monthly recreational whitewater flows. Typically, flows were increased (ex: 2004) in the
Rock Creek reach from a base flow of © 280 cfs to a peak of ~ 1900 cfs to ™ 1200 cfs,
depending on month. In the Cresta Reach these flows were from of ~ 280 cfs to a peak of
~1400 cfs to ~ 1200 cfs, again depending on month. What was left out of each study and the
analysis were the daily mean discharges in the study reaches during the years prior to the
advent of recreational flows and discharges throughout each year of study period. I discuss
the ramifications of this deficiency in greater detail below. However, it is important to
realize that this colors all the research and its interpretation, from turbidity and sediment
transport through the food web (macroinvertebrates) to fish and amphibians.

D. Historic Context — To fully appreciate the effects of recreational flows, a thorough analysis
must consider the historic condition of the river reaches prior to dams and diversions in the
Feather River basin. What was the likely bio-complexity and bio-productivity of the river
system? Where did the highest species diversity occur? Where do the study reaches “reside”
in the broad picture of environmental change in the basin?

E. Lack of Ecosystem Synthesis — River ecosystem structure and function and ecological integrity
has been compromised in many rivers by serial discontinuities imposed on rivers by dams
and diversions. Perhaps nowhere is the reality of this more acute than in the western USA,
where water resources originate from mountainous headwaters, and are regulated for
hydropower and diverted for irrigation and municipal water supply. Unfortunately, most
studies designed to address the effects of one particular regulatory scheme or another are
typically directed toward site-specific projects within small areas or with single disciplinary
foci narrowly defined and confined to a few specific species that may be threatened-
endangered or to species with sport or commercial interest. This leads inevitably to a
species-by-species approach to regulated river schemes that have a poor record of success.

These deficiencies are perhaps most dramatically illustrated by the absence of a thorough
analysis of hydrographic regimes that are typical for the river reaches being studied. While all
the studies are focused on the recreational stream flows, the variation in stream flow during other
times of the year were not mentioned. Such an analysis would not be (have been) difficult.
Within a period of about 10 minutes I located and downloaded from the USGS website the
discharge data for the period of record for the Rock Creek and Cresta reaches. I have plotted a
selected portion of these data in the following 4 comparative graphs. This was done to illustrate
the importance of the hydrographic context in which the studies were embedded. Without this
context it is not possible to place the recreational stream flows into the array of disturbance
events that play a role in controlling virtually all other variables, from channel character and
turbidity to macroinvertebrate community structure or success of foothill yellow-legged frog
populations.
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In graphs A and B are the mean daily discharges for the Rock Creek and Cresta reaches for the 5
year period of October 1, 1999 through September 30, 2004. These are graphed as water years
2000 through 2004. During these five years the discharge at these sites exceeded the recreational
stream flows by as much as 10X. In graphs C and D, the mean daily discharge is illustrated for
these sites for the 15 year period, from water year 1990 through 2004. During this period the
discharge in the Rock Creek reach exceeded 75,000 cfs and in the Cresta reach discharge
exceeded 95,000 cfs. These graphs illustrate several fundamentally important issues that must be
considered in the interpretation of the data and in the structure of river regulation and
management. First, the summer recreational stream flows are minor when compared to the
discharges that occur regularly in the N Fk Feather River. While these high flows did not occur
each year, there is sufficient frequency of flows in excess of 4-5X the recreational flows to
suggest that in no way are the summer flows that are the focus of these studies, bed-mobilizing
flows.

While an examination of fall, winter and spring flow regimes cannot specifically address
whether there is an effect of recreational flows in summer on macroinvertebrates, fish and
selected amphibians, it does put disturbance, in general, into a more holistic context.

Review of Studies
L. Turbidity Study (Report # 026.11.05.13)

The objective of this study was to identify potential biological effects to fish species (with an
emphasis on salmonids) that may result from elevated turbidity and settleable solids caused by
the recreational flows. Emphasis here is that the study was on measures of turbidity and
suspended solids, not on the effects of these variables specifically on fish. Rather the variables
were measured at regular intervals during the recreational flows and the values compared to
reviews and assessments available in the literature. This study was conducted in the summer of
2004. The study was focused on monitoring of turbidity and suspended solids in the Rock Creek
reach on 6/27, 8/29 and 10/24 and in the Cresta reach 7/24, 8/28, and 10/25. Collection of data
started about 12 hours prior to the ramp-up of recreational flows and continued until values were
observed within 1 NTU of the background levels present prior to the recreational flow releases.

The study was conducted using standard methods, had excellent repeatability of measures and
the analysis of the data were consistent with standard practices. Samples were collected at 5-
minute intervals, which provides excellent resolution of change over time. Based on the study
results as illustrated in Figure 3-1 of the report, there was a small increase in turbidity at
sampling station RC1 below Rock Creek Dam (June 26-29, 2004) above background levels of ~
I NTU to ™ 5 NTUs followed by a rapid decline to near background levels prior to the maximum
discharge. In contrast, turbidity at sampling station RC3 [abv Tobin Bridge] during these same
dates increased from background levels of © 2.5 NTUs to ~ 34 NTUs. However, similarly to the
RCI turbidity values, turbidity at RC3 declined well in advance of maximum discharge [forming
a positive clock-wise hysteresis]. Thus, while turbidity increases linearly with increased
discharge during the rising limb of the hydrographic curve, turbidity declines rapidly as peak
discharge is reached. This strongly suggests that increased turbidity is channel derived and is
suspended from the river channel bottom as discharge is increased. This is further substantiated



200609195053 Recei ved FERC OSEC 09/ 19/ 2006 06: 25: 00 PM Docket# P-2107-000

by the observation that “at least half” of the suspended solids consisted of “fluffy organic
material.” This is a common observation in streams that have sources of organic matter, either
from autotrophy or aglutination of dissolved organic carbon that occurs while flows are low over
an extended period. If there was any bank erosion or other sources of turbidity, then values
would likely remain much higher longer through the increased recreational flow discharge
events.

The suspended sediment values were compared with the Newcombe and Jensen (1996) impact
assessment matrices to evaluate potential effect on salmonids. And, turbidity values were
compared with the Newcombe (2003) impact assessment model (matrix) for Clear Water Fishes.
In the study conclusions the report refers to the findings of Gregory (1992) that suggests that
stress index scores are too generalized and/or conservative and that the stress index models
consistently overestimate effects of suspended sediment on salmonids when the score is <6.

I conclude from the data presented, the evaluation of stress indices, and other literature on
salmonids, that the turbidity values and suspended sediment associated with the duration and
magnitude of the recreational flows have a minor to neutral effect on the salmonid population.

II. Benthic Macroinvertebrate Study
(with emphasis on the 2004 study as I have already commented on 2002 — 2003 studies)

The objective of this study was to determine whether increased, periodic summer flows may
cause a quantifiable, deleterious effect on the benthic community. The study was conducted
during 2004. The focus of the study was restricted to sampling around the summer recreational
flows [not conducted throughout any other part of the year].

Macroinvertebrates are a vital component of riverine food webs. Most unpolluted rivers able to
sustain salmonid populations have a robust and specious macroinvertebrate fauna. Within an
array that may often exceed a couple hundred species, there are generally a suite of species that
are very sensitive to various sources of disturbance or stressors. Thus, macroinvertebrates have
been used extensively as indicators of stream or river ecosystem “health”. One of the pioneers of
using macroinvertebrates to assess impacts or as indicators of environmental quality is Dr.
Vincent Resh, one of the reviewers on the Peer-review Panel. I will defer to Dr. Resh to
elaborate on the potential utility of employing an Indices of Biological Integrity (IBI) to assess
impact in this study.

The field sampling methods and protocols appeared to be well considered and appropriate to the
field conditions. There are some inherent weaknesses to using rock-basket samplers and that is
not the method I would have used, however, the work was well done and comparable data was
generated. Quality control of field methods for handling samples and the laboratory sorting and
identification of organisms appears to have been done competently with use of standard methods.
Taxa identifications were quality controlled and voucher specimens were retained for a reference
collection.
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Related directly to the above discussion about annual context of the hydrographic regimes, the
report completely ignores the hydrologic regime of the study sites within critically important
contexts. To fully appreciate the context of the summer flows these reports should have
considered: a) the period of record divided into pre- and post regulation, b) the recent record
covering the last 5-10 years, ¢) the discharge record of the year or two just prior to the study
period, d) comparison and contrasts between years and within years.

The report focuses on a single explanation (recreational flows) for change in the density of the
benthic macroinvertebrates through the summer. It concludes that these flows result in damage
to the ecological integrity of the macroinvertebrate (benthic) community. However, there are
alternative hypotheses that may explain the decline in invertebrate abundance over the summer.
For example, the unregulated streams/rivers throughout montane landforms in the west
experience a significant decline in macroinvertebrate abundance and biomass compared to spring
or late fall. This is not because of periodic increase in discharge, but rather is the consequence of
the life history sequences of the dominant EPT species. For example [note: all examples given
are common to the Rock Creek and Cresta reaches], in Montana the net-spinning caddisflies
Ceratopsyche cockerelli emerge as adults in early to mid-July, while Hydropsyche occidentalis
emerge in late August and early September. This has a major effect on benthic invertebrate
abundance as organisms change from larval to adult forms. This is just one example of an
alternative hypothesis that may explain the trend throughout the summer toward fewer benthic
macroinvertebrates.

This issue could (and should) have been addressed by having a study design that included a river
reach that did not have recreational flows, but similarly regulated. The exclusive effort on the
affected river reaches is an inadequate study design to fully address the research question. While
it is impossible to find perfectly paired rivers for classic pair-wise experimental designs, it is
possible to select reaches that meet the most basic criteria.

III. Macroinvertebrate Drift Study

I have already commented on this study in a report to the ERC in November 2004. 1 will
reiterate my main points here for the purposes of continuity.

The objective of this study was to determine the effect of recreational stream flows on the drift of
benthic macroinvertebrates. This intensive macroinvertebrate drift study collected over 49,000
specimens from monthly, 5-day long sampling intervals between June and October 2002.
Ecologists have known of macroinvertebrate drift as a phenomenon in running waters for nearly
a half century. During the 1960’s macroinvertebrate drift was one of the most intensively
studied attributes of streams with several hundred papers being published on the subject. Thus,
there is a rich literature available for reference, proper study design, and evaluation of the results
within the context of a broad scope of ecological investigation across an array of sites and
conditions.
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Similarly to the benthic sampling, field and laboratory protocols were rigorously adhered. Field
preservation techniques for the samples were within standard protocols. Laboratory methods for
handling samples and identification of taxa appear to be sound.

As I commented on a year ago, Bongo nets, originally designed for sampling lakes for
zooplankton, are not the preferred method for collecting macroinvertebrate drift (see Smock
1996). Bongo nets have several disadvantages that compromise study design and sampling.
Bongo nets are not deployed independently. The study refers to this as pseudo-replication, of
paired samples. However, the underlying problem with these collecting nets lies in the lack of
control over the net deployment. It is well known that drifting macroinvertebrates do not drift in
uniform densities either throughout the water column or across the river from bank to thalweg to
bank. Rather, most macroinvertebrates drift near the bottom, particularly if this drift is more
related to behavior than to unintentional drift. In this study the nets were kept at a constant depth
from the surface of the stream across all discharges. Thus, as stream stage height changed with
change in discharge, the nets were deployed at different elevations from the bottom. This has
been shown to lead to erroneous results.

Drift density is usually best expressed as numbers of macroinvertebrates drifting per 100 n’ of
water (Smock 1996). Drift density, is calculated from samples that are taken from specific
locations and are only compared to samples collected in the same way. Drift rate, which
calculates density and normalizes it for change in stream discharge, is only legitimate if there is a
sampling design structured to deal with the issue of different densities within different segments
of the stream cross-section. This study was not so designed, thus comparisons between samples
calculated for drift rate, as defined in the report, are not valid.

The term used throughout this study for drift during the higher discharges of the recreational
flows is “catastrophic” drift. Catastrophic drift has a specific meaning. While the reports on
macroinvertebrates argue that the recreational stream flows constitute a disturbance (based on the
definition of Resh et al (1988). In my opinion, there is inadequate justification to specifically use
the term “catastrophic.” Catastrophic drift does not refer to inadvertent drift caused by
organisms being incorporated into the water column as they move around as part of normal
feeding or foraging behavior on the substrate surface. Nor does it refer to drifting organisms that
are caught in the current, but not immediately able to secure reattachment. Instead, catastrophic
drift specifically refers to the drift associated with discharges that specifically mobilize the bed
sediments. Clearly, this is not the case in the recreational flow regimes of 2002, when the study
was done; nor for that matter in 2003 or 2004.

The vast majority of the macroinvertebrates that were collected in this study in June, and July
were Baetistricaudatus. This was replaced by Smulium spp. in August and September followed
again by drift dominated by Baetistricaudatus. Baetisnymphs are collector/gatherers and
grazers feeding opportunistically on organic matter that accumulates in and around the
substratum. They are a highly motile species; individuals undulate their abdomens and haired
cerci rapidly in a dolphin-like swimming motion. They are strong swimmers able to move
rapidly from rock to rock, often entering well into the water column as they swim. This behavior
makes them increasingly vulnerable to downstream drift at higher current velocities. Baetis are
often among the most common members of the benthic community that appear in drift samples.
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Thus, elevated numbers of Baetis tricaudatus is should not be considered problematic or the
result of catastrophic drift. In contrast, Smulium spp. larvae are usually extremely well fixed to
their chosen substrate by a circular row of strong anal hooks. They feed on very small particles
of organic matter transported by the stream flow. While they are vulnerable to predation on the
upper surfaces of rocks, coarse wood, or vegetation hanging in the water, it would require a very
large spate event to dislodge blackfly larvae, unless they intentionally release fromtheir location.
Such releases have generally been related to reduction in food resources or change in discharge,
encouraging larvae to seek sites with increased food acquisition potential. In conclusion, it does
not appear to me that the primary members of the macroinvertebrate drift are being incorporated
into the drift leading to high mortality.

The phenomenon of macroinvertebrate drift has been extensively studied. Yet relatively little is
known about total risk or specific predation risk. From an evolutionary perspective, all
successful organisms exist because of their ability to balance risk with the bioenergetic principles
of making an energy profit at the individual level. It was outside the scope of this study to
determine overall risk or specific types of risk, thus it is also outside the scope of the study to
over speculate on the consequences of increased drift.

IV. Foot-hill Yellow-legged Frog Study

The Foothill Yellow-legged Frog (Rana boylii) is a designated Federal and California “Species
of Special Concern”. Populations occur along the Coastal Ranges and the west slope of the
Sierra Cascade crest in most of central and northern California. Because FYLF have been
recorded at locations along the project area, a following study reviewed here was conducted to
assess FYLF habitat and survey presence by visual encounter. FYLF Were observed in the
Cresta Reach, but not the Rock Creek Reach.

The objective of the study was to assess amphibian habitat type, general river characteristics and
cover associated with the water-land interface and to evaluate the effect of recreational flows on
FYLF, in particular. During the surveys the study determined the onset and duration of FYLF
breeding and rate of egg-tadpole-maturation development.

Habitat Assessment — The habitat assessment protocols appeared to be sensitive to major habitat
variation and adequately described habitat condition at the various sites. It would have been
helpful to have had some graphical or tabular summary of these data.

Visual Encounter Survey — egg masses. The frequency of egg masses in variation with river
habitat and timing precluded the June 2004 recreational discharge in the Cresta Reach as egg
masses were discovered in mid-May of that year. Egg masses throughout the study were
typically found relatively close to shore (average of 2.4m) and in water that was relatively
shallow >36cm. During snorkeling surveys in 2003 and 2004, observers found egg masses an
average of 3.4 m from shore and at a maximum depth of 46cm.
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Visual Encounter Survey — tadpoles. Tadpoles were first observed in the Cresta reach in 2004 in
early June. Large-tads were observed in late July and again in late August during the
recreational flows. Recently metamorphosed juvenile frogs were seen in late August.
Disturbance Factors — The study found that the primary source of predation and disturbance to
egg masses was done by signal crayfish. Crayfish were observed feeding on egg masses with
what appears to be high frequency.

Benthic Detritus — Tadpoles of FYLF feed primarily on algae and attached diatoms. However,
they also apparently use detritus for cover along shallow river habitats. Detritus was apparently
transported from these shallow water habitats by the recreational flows. This observation, as part
of the FYLF study is corroborated by the results of the Turbidity Study. Apparently, the
recreational flows mobilize detritus forming the observed “fluffy” organic matter that composed
a significant portion of the suspended solids. It is likely that a significant percentage of this
material is transported out of the study reaches rather than simply mobilized and redeposited,
since turbidity values declined precipitously prior to the declining limb of the recreational flow
hydrographs.

Stranding — This study showed no strong evidence that large tadpoles were affected by the
recreational flow events. Only a “search-and-rescue” draw-down as part of a recreational flow
resulted in recorded stranding.

V. Stranding and Displacement Study

The objectives of this study were to 1) evaluate displacement of fish (primarily juvenile)
resulting from recreational stream flows and 2) determine the frequency of stranding of fish,
tadpoles, and macroinvertebrates during and following recreational flows.

The displacement surveys were conducted visually by two snorkel divers counting the frequency
of fish observed within 24 hrs before and after recreational stream flows. Divers conducted
replicate counts by repeating censuses counts of fish along specified river lengths with divers
switching areas counted. While there are several factors that affect the repeatability of visual
survey of this type, the results using unbiased “blind” recording of counts (i.e., the divers are do
not know what the other diver recorded until after the replicated survey) had remarkably
consistent replication between divers.

Results of the displacement surveys (Figures 7, 10, 13, 16 and 19) showed no consistent pattern
of change in fish abundance that could be associated with the change in stream flows. Neither
fry nor juvenile rainbow trout appeared to be adversely affected by the recreational flows.
Counts were as often as not to be higher after the flows as before. The conclusion of the study
was that the results “failed to show any consistent or appreciable changes in the number of
resident fishes from the monthly recreation flows.”
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The standing surveys were similarly rigorous. During the five monthly evaluations in 2004, the
surveyors moved over 27,000 rocks and found only 204 stranded macroinvertebrates 137 fish
and no FYLF tadpoles. Most of the stranded macroinvertebrates were very mobile crayfish and
pond snails. Interestingly, neither of these taxa were recorded as part of the drift in the
macroinvertebrate drift study.

Most of the fish that were stranded were cyprinid and catostomid fry. It was noted that by
summer flows, the trout fry were of sufficient size that they were capable of avoiding stranding
during the ramp-down following the recreational flows. The summary of the report stated that
impacts due to stranding appeared to be minimal.

Summary

1) The Turbidity and Suspended Solids study showed that there is a measurable decrease in
water clarity and that material that is primarily made up of flocculent organic matter, loosely
attached algae and fine silt and clay particles are easily transported by the recreational stream
flows. The loss of water clarity is for short duration with a likely minimal effect on fish.

2) The benthic invertebrate studies of 2002, 2003 and 2004 show little to no difference in before
and immediately after recreational flows. One may conclude that macroinvertebrates tend not to
be physically displaced from the benthos as a result of the higher flows, and there is no
measurable direct effect on the benthic community.

3) The long term trend each summer toward a decrease in the benthic community may or may
not be due to the recreational flows. The studies, as designed, are not capable of resolving this.
There are many other alternative hypotheses that may explain the declining trend. To firmly get
at this answer will require direct between-stream comparisons of the Rock Creek and Cresta
Reaches with a natural unregulated stream and a regulated stream without recreational flows.

4) The 2002 drift study shows an increase in drift associated with the recreational flows.
However, there is no evidence that this is deleterious to the benthic community or that it has any
affect on fish or riparian populations. Referring to this a “catastrophic drift,” I believe, is
unwarranted.

5) The foothill yellow-legged frog survey revealed the primary piece of evidence suggesting that
there may be some substantive effect to the recreational flows. This comes about primarily as a
result of mobilization and flushing of very fine detritus from nearshore shallow waters that
appear to be the primary habitat for frog tadpoles. The detritus may serve as cover for tadpoles
that are easily caught by visual-search predators.

6) The displacement and stranding study indicated that these variables appear to have minimal
effect on fish, tadpole or macroinvertebrates. Fish fry and juvenile numbers appear to be similar
along specified study segments before and after the recreational flows. Likewise, very few
organisms appear to be stranded following ramp-down of the flows.
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6) Given these data, it does not appear that the recreational flows, as they were conducted in
2002, 2003, and 2004 had a significant negative effect on the benthic macroinvertebrate
community. I found this surprising, as it is not what I would have anticipated. This makes
sense, however, as you examine to long term hydrographic regimes. Stream ecosystems evolved
over millennia to be able to respond to short-term relatively minor stressors. And, in fact may
respond positively to intermediate levels of disturbance that help maintain biodiversity and
complexity. The relatively small increases in discharge for short duration that does not mobilize
the large bed-sediments, are not unlike naturally occurring short-duration rain storms that result
in short-duration increases in discharge.

Addendum — answers to specific ERC questions

From Dave Steindorf

1. What is linkage between juvenile recruitment of FYLF in 2004 to search and rescue events?
Only that the search and rescue events lowered the discharge below the extended baseflow
before the recreational flow event. Search and rescue, as I understand it, was for someone that
had been in the river using the whitewater event; thus, the temporal proximity. The discharge
being drawn below the baseflow may have resulted in greater stranding mortality because of the
rate of the drawdown and the extent of the drawdown by drafting long-term habitat.

2. If the concern over more rapid flow fluctuations is the potential for stranding, would you
expect this to be reflected in the stranding studies?

I would have expected they would. However, that does not appear to be the case. Thus, there
may be alternative explanations that may relate to a complex array of factors.

3. What type of algae do tadpole eat?
Tadpoles eat various forms of algae, including diatoms as well as dead material as organic
detritus.

From Jerryman

1. How do you resolve the differences in the graphsiillustrated on Page 47 and 49 of the 2004
macr oi nver tebr ate study?

The strong differences are primarily related to the June pre-flow and what is essentially the July
pre-flow abundances. I believe these may be as much attributable to natural changes in
abundance as affected by life history events as they are attributable to the consequences of flow.

2. An analysis and description of interstitial space is needed.
I agree.

3. Section 5.8 of the macroinvertebrate study provides comparison for “ pre” data and should
also provide comparison for “ post” data.
I agree.
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One of the things I found missing from the macroinvertebrate reports was a good synthesis and
discussion of their findings.

From Unknown

1. Please review, analyze and comment on the methodol ogies and studies used for determination
of impacts of whitewater flows on fish.

See details above; however, the effects appear to be minor.

2. Please review the methodol ogies and conclusion in the Angler Caused Mortality report and
provide comments as to adequacy and scientific basis for methodologies.

While I did not get a copy of any such report, I found this to be a very interesting sideline
discussion. I have no way of evaluating the veracity of this; however, the implications are clear.
Angling may have a significantly more profound effect on trout populations than the recreational
flow. I think one at least could argue that anglers fishing along the banks and wading through
near shore habitats may also have a greater effect on disturbance of Foothill Yellow-legged Frog
egg masses and early tadpoles, as well.

3. Please review and provide comments on substrate movement impacts on macr oinvertebrate
and fish habitat and populations.

The recreational stream flows are not sufficient to obtain any appreciable transport or
rearrangement of bed-material. Thus, it is unlikely that there is a significant change in the
habitat of fish or macroinvertebrates.

4. Please analyze and comment on impacts of turbidity and sediment on macr oinvertebrate
habitat and populations and the relationship to fish health with particular emphasis on fish
disease.

The turbidity and sediment transport associated with the recreational stream flows has a large
effect on the accumulation of detritus in shallow nearshore areas. While the transport of this
material may have an effect on the macroinvertebrate populations, this appears to be minor. I am
unaware of the presence of whirling disease in California and in particular the NFFR; however,
the accumulation of organic floc is an excellent habitat and food source for tubificids, the
intermediate host of whirling disease. It is at least interesting to contemplate that possibility that
periodic small changes in flow may be beneficial in the prevention of disease in salmonids.

5. Please analyze and provide comments on the impacts to macroinvertebrate habitat and
populations resulting from the deposition of sand size particles following whitewater flows.
While the discharges are not sufficient to obtain any appreciable bedload, there is apparently
some movement of sand grain size material along the bed. It is difficult to ascertain from the
macroinvertebrate study whether the sand particles that appeared in the rock-basket samplers
would have also appeared in undisturbed (by introduction of the samplers) substratum.
Generally, high quantity of interstitial space results in increased habitat availability for
macroinvertebrates.
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From Jerrymen1941

1. Please review, analyze and comment on the methodol ogies and studies used for determination
of impacts of whitewater flows on fish displacement.( Other questions, I believe, are found in the
answers above.)

I comment on this above, but in summary, the study appears to have been well executed. The
finding were that there was little quantifiable displacement due to the whitewater flows. This
makes sense. Fish are highly adapted to change in flow and use refugia very effectively. Thus,
if the flows would be sufficient so that fish would be unable to maintain their position in the
stream, fish tend to move to lateral habitats for the duration of an event.

Final Comment:

River ecologists have shown that significant changes in river flow to fit the special interests of
any one group, whether that be irrigators, hydropower interests, anglers or whitewater
enthusiasts, is generally done at the expense of the overall ecological health of the river. While
these studies were clearly focused on the effects of whitewater flows artificially induced in the
summer, the ecological problems with the NFk of the Feather River are far more pervasive than
the issues related to increasing flows for this one interest group. What the NFKFR needs is an
ecological based systems management (EBSM) that is comprehensive and brings some level of
normality to the hydrographic regime.

With the clear probability of goring someone’s ox, I cannot help but suggest that there appears to
be considerable concern over the speck in the left eye while there is a plank in the right eye.
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Comments by Eric McElravy
May 18, 2004

Draft

Rock Creek-Cresta Recreation Streamflow Monitoring:
2003 Benthic Macroinvertebrate Sampling

North Fork Feather River, Plumas County, CA
Rock Creek-Cresta Hydroelectric Project (FERC No. 1962)

GANDA and Associates
San Anselmo, CA 94960
. Introduction

This report presents the results of more than 200 samples of benthic
macroinvertebrates taken in the Rock Creek Reach of the North Fork
Feather River (NFFR) during the benthic monitoring program in 2003,
This resulted in a large data set. The current draft report has among
its objectives to summarize and present the data that was obtained
from the samples and other measurements and observations taken
during the study, and to attempt to interpret and synthesize the data
relative to effects of the recreational flows. The first objective has been
met; extensive raw and summary data are presented throughout the
report and in the appendices. The second objective is more difficult to
achieve in part because of the limited objectives of the study design,
and there is a tendency in some portions of the report to speculate
beyond the available or presented data. Following are some general
and somewhat more specific comments that are proposed for the
authors’ consideration during preparation of any revisions of this
report.

Il. General Comments

1. Present a graphical overview of the data as part of the “Benthic
Macroinvertebrate Summary” .

This report is not an easy read because of the amount of data
presented, and the necessity to present the data by month (to follow
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the study design). | believe that an expanded “Benthic
Macroinvertebrate Summary” would help orient the reader to overall
trends in the data. As a suggestion, select key measures (metrics) that
define the structure of the macroinvertebrate community and present
each as a bar chart across months pre-post event. The bar chart
should be 2-D for readability (better than the 3-D Charts often used in
this report and include error bars for all mean values presented (+ 2
Standard Errors would probably be most informative). In this way
much key information over the period of the study could be presented
in very few pages to end this section.

2. Reiterate the original study design.

Remind readers that the original study design focused on the
immediate pre-post effects and that each month was essentially a
“separate study” (with potential seasonal changes in pre-post
response.) This will help explain the need for speculation when
across-season (declining) trends are discussed. This seasonal aspect of
the data was not considered during the design of the 2003 study. The
authors might provide specific suggestions at the end of the report
regarding establishment of controls and methods to address the
questions raised by the 2003 data.

3. Related to No. 2 above, reduce the amount of speculation regarding
expected seasonal trends.

If increases in densities and species richness are expected to occur in
the fall in the NFFR, then, lacking a control, this assumption needs to
be supported with appropriate literature citations, for stream systems
similar to NFFR in terms of, for example, primary energy source

summer -fall (autocthonous/allochthonous), climate, ecoregion, etc.).

4. Move the section on colonization time from Appendix C to the very
beginning of the results section and simplify the analysis (e.g., omit
the PCA analysis). The entire study depends on the assumption that
the colonization time used was adequate to allow the baskets to be a
representative sample of the surrounding substrate. The 20 Pre-
October samples could be segregated by recolonization time in the
analysis to look at effects of re-sampling when compared with the
“control” samplers. The important response variables would be taxa
richness, similarity, density and relative abundance of taxa, for
comparison between the two sets of samples. As the samplers provide
only a snapshot of the benthos at the time of sampler removal,
seasonal changes in the composition and abundances of the included
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taxa would confound any analysis comparing October control samples
with prior months’ samples

I1l. Specific comments, questions and suggestions.

1. Methods: Samplers were placed only along the left side of the
stream channel (facing downstream, Fig. 4.2.1). Was there no pocket
water habitat on the right side of the channel?

2. Data Analysis: On page 10, 2nd paragraph, report should note that
there is potential for seasonal confounding effects in the 1-month post
flow, and if possible to comment on any importance of this factor in
data interpretation.

3. Data Analysis: Please provide references for the “Morista-Horn” and
Jaccard indices. Morista -Horn is spelled differently in various places in
the report. | am familiar with a “Morisita” index. Please check and
correct all usage if necessary.

4. Data Analysis: The statistical analyses, especially the MANOVAS,
provide the primary basis for drawing conclusions about the data. As
such, selection of appropriate response variables to enter into the
MANOVA is critical. The variables selected should describe the
structure and function of the benthic community and be appropriate
for the study. Density (from abundance per sample)and species (or
higher taxa) richness are commonly used measures. However, in a
short term study (pre-post) focusing on physical disturbance,
pollution indicators such as tolerance values do not seem appropriate.
These measures respond to, primarily, changes in pollution that result
in lower dissolved oxygen levels. Should omit tolerance as a response
variable if there are no known water chemistry problems during the
recreational flow events that would have a short term impact on
macrobenthos. Diversity indices are redundant with richness and
percent dominance. The authors of the Rock Creek-Cresta report need
to justify the selection of response metrics in light of the questions
asked by the study and then re-run the MANOVA's.

5. Data Analysis: The authors need to provide the kind of detailed
description regarding the statistical procedures used similar to what
they do for describing the collection, sorting and subsampling of
samples. When were transformations used and did they succeed? In
the MANOVAS, what “Test Statistic” was used to evaluate the
significance of the MANOVA? Why (for monthly analyses) is



200609195054 Recei ved FERC OSEC 09/ 19/ 2006 06: 32: 00 PM Docket# P-2107-000

abundance LN transformed (commonly done for counts) for pre-post
whereas taxa richness is transformed for pre-1 Month post? Why are
there numerous MANOVAs rather than one with all factors of interest?
What is the difference between “Velocity Class” and Velocity” in
MANOVAs? Did the software remove factors that did not contribute
significantly to explaining variability in the MANOVAs? When
describing The Chi-Square procedure, note (as was seen in Appendix
C) the effect of proportion change on small populations to the overall
Chi Square.

6. Data Analysis: PCA’s: If 3 principal components are required to
show patterns in samples, it might be easier to visualize with a 3-D
plot.

7. Interstitial Space: Explain in methods how the percent interstitial
space filled was determined.

8. Table Legends: Tables often include bold numbers. The legend for
the table should explain what the bold numbers are/mean.

9. Percent Change (as in the monthly major taxonomic grouping
graphs): Low sample sizes can make percentage change hard to
interpret since a small change in number of individuals affects
percentages for taxa with a low N. Report sample size (mean N-
values/sample) wherever percentages are used.

10. Monthly Comparisons: Bar graphs in the monthly sections
especially need error bars. Please include.

11. Although overall mean densities show little change and sometimes
increase in the immediate post-flow samples the variability in the data
does increase all months except September. This is most likely due to
increased spatial aggregation. Avoid the term "chaos" to refer to this
result.

12. Between Month Comparisons: It is not surprising that the
MANOVAs show differences due to month (seasonality). All graphs in
this section should be bar graphs (with error bars for means). There is
no data between points in figures such as Fig. 5.7.1.3.

13. Between Month Comparisons: Not all figures show a “decline”
across months. For example, Fig. 5.7.1.4 shows a sharp drop in pre-
flow data from June-July and relatively little change after that. Here
error bars would be helpful in evaluating significance.
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Analysis of Project Flow Impacts on
Foothill Yellow Legged Frogs

The data on the Foothill Yellow Legged Frog (fylf) surveys for May and June
show some very disturbing results for the fate of the fylf on the North Fork Feather. This
year has been unique in the volume of water that has flowed through the Feather Basin.
For the first time in recent history the North Feather has been flowing at what would be
the natural unimpaired flow all winter and spring. This was a result of the large storm
during New Years that filled Lake Almanor and necessitated releases from Prattville in
what would normally be the refill season. This year offered us the opportunity to see
how fylf and the other aquatic species on the Feather would respond to a more natural
flow regime representing the environmental conditions they have evolved with in an
unregulated system.

In April I sent an email to Bill Zemke and the rest of the ERC raising concerns
that the proposed fylf monitoring plan would potentially miss much of the frog breeding
season by waiting until the flows in the reach were within 50% of base flows. This
would be 500 cfs on the Cresta reach and 200 cfs on the Poe reach. The data summaries
for Poe show that the first egg masses were found in the tributaries when flows in the
main stem were at 5000 cfs. Egg masses were first located in the main stem at flows of
2000 cfs. Itis unclear from the data however at what flow egg laying began to occur in
the main stem. What we do know is that egg masses were found at the highest flows that
were surveyed on the Poe reach, 2000 cfs. We can also see from the survey data that the
bulk of the egg masses were found when the flows were between 2000 and 1700 cfs.
This is strikingly different from the past prediction that breeding would predominately
occur at lower flows. Given the number of egg masses found on the Poe reach it clearly
should have been a banner for fylf on the North Feather. Unfortunately the frogs that
were expecting a gradual decrease in flows associated with a natural hydrograph had their
egg masses stranded when the project flows dropped precipitously from 1700 cfs on the
8" of June to 600 cfs by the 9™ and finally down to 170 cfs on the 14th. For comparison
the Middle Fork Feather at Milsap Bar and the North Feather at Poe had essentially the
same flow, 4000 cfs, on the 25" of May. However, by the 15" of June the Poe Reach
was at 170 cfs while the Middle Feather was still at 2000 cfs (see figure 1).
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Figure 1. Middle Fork Feather at Milsap Bar spring 2006.
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The overall impact of the rapid drop in flows, associated with project operations
on the North Fork Feather, was stranding of over 50% of the known egg masses on the
Poe reach. There can be little doubt that this will have a devastating impact on the fylf
populations in the Poe Reach in the future. Given the level of concern that PG&E and
other parties have expressed about this sensitive species on the Feather, I am astounded
that there appears to have been no dialogue about what impact these project operations
would have on the egg masses that had been laid in the Poe Reach and potentially in the
Cresta Reach. We have discussed at length changing recreations flows, spring pulse
flows, flows down Bucks and Grizzly Creeks, all with the intent of protecting frogs.
Note that our previous decision to cancel June recreational releases was based on data
that was far more inconclusive (i.e. lower level of statistical confidence) with regard to
impacts on fylf. PG&E had the information to act and avoid stranding potentially all of
the eggs that were laid before they began to reduce flows on the 9" of June, however they
did not choose to alert the rest of the ERC to this issue. This is inconsistent at best. At
worst this action has rendered all of our other restoration efforts pointless.

This type of flow manipulation and potential impact to the fylf populations is not
limited to the high flows from this year. The graphs below show the high flow event of
May 2005 on both the Middle Fork Feather and the Cresta Reach. Again we see roughly
the same high flow, 13,000 cfs, on both graphs. The difference is the flows before and
after this event. While the unregulated Middle Fork Feather was at 2000 cfs before this
event, the Cresta reach was at 200 cfs. After the peak flow event on the 19" of May the
Cresta Reach was reduced to 400 cfs within ten days.

USG5 114843380 HF FEATHER R BL GRIZZLY C CAH

20008

1868688

1888

DAILY Discharge, cubic feet per second

208
Apr B2 Apr 16 Apr 38 Hay 14 Hay 28 Jun 11 Jun 25
28085 2085 2005 2085 2085 2085 2085

— Daily nean discharge = Period of approved data
Figure 2. Cresta Reach Spring 2005.
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In contrast the Middle Fork Feather was at 3500 cfs ten days after the peak flow, and
thirty days later the flow was still at 1000 cfs. Of primary concern is the rapid reduction
in flows on the regulated Cresta reach on the 29" of May. After several days of relatively
gradual flow reductions, 200 to 300 cfs per day, the flows dropped 50% from 1250 to 650
cfs. This would have occurred right at the start of the egg-laying season for fylf.
Unfortunately the first egg mass surveys were not completed until June 2™ so we have no
data to document the potential impacts. The other concern is the two flow spikes that
occurred on the 6™ and the 17" of June. While these flows of 600 and 500 cfs may not
seem extreme, note that these are average daily values and the fifteen-minute flow data
will show much higher peak flows. All of the egg masses that were found in the Cresta
reach during the June 2™ survey were present during these two flow events, however no
mention was made of these events or their potential impact on egg masses or tadpoles in
the monitoring report. Meanwhile the report devoted significant attention to the disparity
between the number of egg masses on the Cresta and Poe reaches.

It is disconcerting that the team of consultants and other experts continue to leap
to unsubstantiated conclusions on the effect of recreation flows on the fylf population on
the Cresta Reach, while totally ignoring the documented impacts of the project. It is my
understanding that at the June ERC meeting the small number of egg masses found on the
Cresta reach was attributed solely to the impacts of recreation flows. This finding is
preposterous given that no surveys were completed on the Cresta reach until after most of
the egg laying, and stranding, had already occurred on the Poe reach. No surveys
occurred on the Cresta reach until the 10™ of June and not all sites were surveyed on that
date. If surveys were delayed until the 10" of June on the Poe reach only 14 egg masses
would have been found. If an equivalent study effort were done on both reaches we
would have a very different picture than the one that was painted for the ERC at the June
meeting.

It would be reasonable to wonder why more stranded egg masses were not located
on the Cresta reach when surveys were finally done in June. A look at the flow record
for late May gives us a clue to some of the missing egg masses. During the same time
period when the first egg masses were being laid on the Poe reach the Cresta reach was
fluctuating wildly. Hourly changes of 800 cfs or more were common and one of 4000 cfs
in one hour occurred on the 19" of May. Itis unlikely that any egg masses would have
survived these fluctuations and it would seem possible that flow changes of this
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magnitude, far greater than those observed during recreational releases, could even
displace adult frogs.

MF Feather below Grizzlwy Creek (CFS2
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5800 2006-05-20 04:00:00
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6200 2006-05-20 00:00:00
E400 2006-05-19 23:00:00
6000 2006-05-19 22:00:00
5400 2006-05-19 21:00:00
5600 2006-05-19 20:00:00
5700 2006-05-19 19:00:00
6300 2006-05-19 18:00:00
7100 2006-05-19 17:00:00
7800 2006-05-19 16:00:00
7400 2006-05-19 15:00:00
7500 2006-05-19 14:00:00
4700 2006-05-19 13:00:00
5000 2006-05-19 12:00:00
G200 2006-05-19 11:00:00
3500 2006-05-19 10:00:00
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Figure 4. Cresta Reach May 2006.
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I believe that the 15-minute data that I have asked PG&E to provide will show
even more rapid fluctuations on the Cresta reach than on the Poe Reach. This increased
fluctuation is due to the different gate structure on the Poe Dam, the radial type, as
compared to the drum type on the Cresta Dam. I will not draw the conclusion that these
flow fluctuations are the only reason for the low egg mass numbers on the Cresta; [ will
leave that type of unsubstantiated conclusion to others. I will simply present it here as a
plausible argument. However, it would be a fully reasonable hypothesis that egg masses
would have been stranded and desiccated in the same percentages on the Cresta reach as
documented on the Poe reach.

It is also my understanding that the impacts to fylf that are being attributed to
recreational flows, and the decision to cancel the July release, are based on the potential
impacts to tadpoles. . This potential impact is based solely on the behavioral
experiments and not field surveys. None of these experiments examine the full range of
habitat available to frogs in the river. They were thus not appropriately designed to test
the behavioral response to flow changes that occurred during recreational releases.
Furthermore, conclusions from the behavioral studies run contrary to the data from our
displacement studies that were conducted during the recreational releases. Consistently
we found no appreciable change in the number of tadpoles before and after releases. It is
unclear why we would discount the information that we have gathered on the river,
during the releases, in favor of the experimental data that was not designed to quantify
impacts from recreational releases.

At this point I see no justification for the canceling of the July release for the following

reasons.

1. We have documented evidence of project operations and the regulated flow regime
having significant impacts to fylf this year.

2. We have evidence that project operations likely to impacted fylf in previous years.

3. Recreation flows have had no impact on egg masses over the past 4 years.

4. We have no evidence from displacement studies done during recreation releases that
any displacement of tadpoles has occurred.

5. We have no plan on how to reduce the known impacts to fylf from project
operations.

In short I do not believe that the interest of the Whitewater Boating community or the
Foothill Yellow Legged Frogs are being served well by this decision.

I'look forward to discussing this with all of you,
Dave Steindorf

California Stewardship Director
American Whitewater
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HYDROLOGIC AND GEOMORPHIC FACTORS AFFECTING
CONSERVATION OF A RIVER-BREEDING
FROG (RANA BOYLII)!

SARAH J. KUPFERBERG
Department of Integrative Biology, University of California at Berkeley,
Berkeley, California 94720 USA

Abstract. Organisms that live in highly variable environments, such as rivers, rely on
adaptations to withstand and recover from disturbance. These adaptations include behavioral
traits, such as habitat preference and plasticity of reproductive timing, that minimize the
effects of discharge fluctuation. Studies linking hydrologic regime, habitat preference, and
population processes, however, are predominantly limited to fish. Information on other
sensitive taxa is necessary to facilitate conservation of multispecies assemblages and res-
toration of biodiversity in degraded river channels.

I studied the functional relationship between physical habitat and reproduction of the
foothills yellow-legged frog (Rana boylii), a California State Species of Special Concern.
From 1992 to 1994, I mapped breeding sites along 5.3 km of the South Fork Eel River in
northern California and monitored egg survival to hatching. Frogs selected sites over a
range of spatial scales and timed their egg-laying to avoid fluctuations in river stage and
current velocity associated with changes in discharge. The main sources of mortality were
desiccation and subsequent predation of eggs in a dry year and scour from substrate in wet
years, both caused by changes in stage and velocity. At the finest spatial scale, frogs attached
eggs to cobbles and boulders at lower than ambient flow velocities. At larger scales, breeding
sites were near confluences of tributary drainages and were located in wide, shallow reaches.
Clutches laid in relatively narrower and deeper channels had poor survival in rainy as well
as dry springs. Most breeding sites were used repeatedly, despite between- and within-year
variation in spring stage of the river. This pattern of site selection suggests that conservation
of Rana boylii may be enhanced by maintaining or restoring channels with shapes that
provide stable habitat over a range of river stages.

Key words: amphibians; Anura; frogs; geomorphology; hydrology; oviposition; physical habitat;
Rana boylii; reproductive success; river; spatial scale.

Nestler et al. 1989, Kershner and Snider 1992). We
need data linking birth and death rates of many species
to geomorphic and hydraulic parameters if rivers are
to be managed as whole ecosystems. This has been
done theoretically in models of river food chains (Pow-
er et al. 1995).

In the Pacific Northwest, most studies linking hy-
drology and geomorphology to population processes
emphasize salmonid spawning and rearing habitat
(Lister and Genoe 1970, Bisson et al. 1982, Laufle et
al. 1986, McMahon and Hartmann 1989), rather than
habitats of a variety of aquatic organisms (but see Pow-
er 1992qa) that may include other sensitive taxa. One
such species is the foothills yellow-legged frog, Rana
boylii, which lives in rivers and streams of California
and Oregon (Zweifel 1955, Stebbins 1985). This frog
is a California State Species of Special Concern (Jen-
nings and Hayes 1994). It has experienced significant
population declines, especially in the southern and in-
land parts of its range relative to northern coastal areas
(G. Fellers, National Biological Service, personal com-
munication). Decline has occurred with the modifica-

INTRODUCTION

The loss of aquatic biodiversity in rivers and streams
is a global conservation problem (Master 1990, Allan
and Flecker 1993, Sparks 1995). In these habitats, spe-
cies declines are often associated with water diversion,
impoundment, flow regulation, channelization, and
other habitat modifications (Williams et al. 1989, Bian-
co 1990, Moyle and Williams 1990, Elvira 1995). Such
perturbations alter sediment and water flow regime,
which, in turn, cause geomorphic change. Impacts in-
clude incising of channels downstream from dams,
broadening and deepening of channels after in-stream
gravel mining, and filling of interstices with fine sed-
iments (Kondolf and Matthews 1993, Ligon et al.
1995). Thus, channel restoration to mitigate for bio-
diversity loss has become a priority (NRC 1992), un-
derscoring the need for design recommendations based
on balancing the requirements of many species. Studies
of biotic response to physical channel properties, how-
ever, have focused primarily on fish habitat use and
classification (Wesche 1985, Sullivan 1986, Orth 1987,

! Manuscript received 15 May 1995; revised 30 October
1995; accepted 2 December 1995.

tion of river habitats, introduction of bullfrogs (Rana
catesbeiana) that are predators and competitors of R.
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Fig. 1. Location of the Angelo Coast Range Preserve
(ACRP, dotted outline) in northern California. Study reach is
enclosed by large brackets.

boylii (Moyle 1973, Hayes and Jennings 1986, Kup-
ferberg 1996), and invasion by fish either nonindigen-
ous to the drainage basin (Sacramento squawfish,
Ptychocheilus grandis) or the region (bass, Micropterus
sp., and green sunfish, Lepomis cyanellus) (M.E. Power
and S.J. Kupferberg, unpublished data from Ten Mile
Creek and South Fork Eel River below confluence with
Ten Mile Creek). These simultaneous stresses make the
causes of ranid decline difficult to untangle (Hayes and
Jennings 1986). This study focuses on the links be-
tween habitat quality and reproduction of R. boylii by
quantifying the physical conditions necessary for eggs
to survive to hatching.

To maintain viable populations, organisms that live
in highly variable environments, such as rivers, must
be able to withstand or recover from disturbance. Here,
I present observations that yellow-legged frogs lessen
the effects of hydrologic disturbance during breeding
by using sites with geomorphic and hydraulic condi-
tions that minimize adverse effects of discharge fluc-
tuation. Specifically, I address the following questions:
(1) Is the distribution of breeding sites random, in pro-
portion to availability, with respect to tributary con-
fluences and geomorphic units (pools, riffles, and
bars)? (2) Within breeding sites, do frogs oviposit ac-
cording to depth, distance to shore, flow velocity, and
substrate? (3) What are the major causes of egg mor-
tality, and how frequently do they occur? (4) Is survival

Elder Ck.

o Rana boylii oviposition site

500
scale (m)

Gaging
Station

F1G. 2. Study reach and Rana boylii breeding sites (points
on heavy solid line enclosed by small brackets). The frogs
occur, but do not breed, in tributaries (thin solid lines). Shaded
thick lines indicate drainage patterns of rivulets that flow in
early spring. Letter placement indicates breeding site location
on the left or right bank. Site use ranged from regular to
sporadic. Site name (no. clutches in 1992, 1993, and 1994;
... indicates sites not censused in 1992): A (..., 37,44); B
(23,23,43); C(...,0,4); D(...,0,12); E (0, 3, 9), F (48,
26, 37); G (22, 23, 26); H (7, 0, 12); I (22, 27, 33); J (47,
41, 38); K (0, 0, 8); L (18, 0, 1); M (11, 23, 22); N (20, 29,
26),0(..,0,15P(..,0,6;Q¢(..,0,3);R (... 7 10)
S(..,43,55);T(..0,2); U(10, 19, 10); V (6, 13, 60);
W (26, 11, 32); X (32,27,40); Y (...,4,2);Z (..., 8,19);
AA(...,43,29),AB(...,0,4), AC(...,0,5).

of eggs related to the shape of the channel and date of
oviposition? (5) Do frogs initiate oviposition in relation
to discharge and temperature? I address these questions
for a stable population of R. boylii in a relatively pris-
tine river reach, and discuss implications for engi-
neered channel design and flow regime.

NATURAL HISTORY AND
StuDY SITE

This research was conducted at the South Fork Eel
River, within the Angelo Coast Range Reserve (for-
merly the Northern California Coast Range Preserve),
Mendocino County, California (39°44’ N, 123°39’ W)
(Fig. 1). I chose the 5.3-km study reach (marked by
brackets in Fig. 2) because of accessibility and the
absence of nonindigenous bullfrogs and fish relative to
downstream reaches near Ten Mile Creek, where they
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are present. The study reach is typical of streams and
rivers inhabited by R. boylii, being characterized by
partial shade, shallow riffles, and substrates cobble-
sized or greater (Hayes and Jennings 1988). The wa-
tershed is sparsely settled and dominated by old-growth
mixed coniferous forest. Within the study area, the
channel is fourth order and the gradient is 0.44%. The
river has cut a narrow canyon lacking a floodplain, and
active channel width is =30 m.

Although R. boylii are common along tributaries,
they congregate at the same sites in the main stem each
spring to breed. In 1992, I located 15 discrete sites
along 2.6 km of noncontiguous river channel. In 1993
and 1994, I expanded the survey to 5.3 contiguous
kilometres and located 14 additional sites (Fig. 2). I
define these discrete sites as breeding sites, and the
location of a given egg mass as an oviposition site.
Breeding sites range in size from 2 X 10 m to 5 X 70
m, and are separated from other breeding sites by up
to several hundred metres. For =1 mo beginning in
mid-April to early May, mating and egg-laying occur.
Egg incubation lasts =2 wk, depending on water tem-
perature and position in a clutch, with eggs at the pe-
rimeter hatching first and those at the center and close
to the rock hatching last (S. J. Kupferberg, personal
observation). The number of egg masses indicates re-
productive female population size, because one female
lays one clutch of 1000-2000 eggs (Zweifel 1955).
During the three study years the mean (*1 SE) repro-
ductive output was 92.8 = 10.2 clutches/km, or 18.8
* 1.9 clutches per breeding site. For the 15 breeding
sites sampled in all three years, among-year differences
in this estimate of population size were not significant
(multivariate repeated-measures ANOVA: Wilks’ A =
0.68; F,;; = 3.02; P = 0.08).

METHODS
Breeding site distribution

I mapped the distribution of breeding sites during
spring 1992-1994 and measured the distance from each
breeding site to the nearest tributary (temporary and
permanent), using a hip chain in the field and topo-
graphic maps. At mid-April 1994 discharge (flow vol-
ume per unit time) levels, I characterized each breeding
site by noting whether or not it was at a bar, and by
classifying the adjacent channel according to depth and
turbulence: riffle (water surface turbulent, depth <1
m); shallow pool (smooth water surface, depth <1 m);
medium pool (1 m = depth < 2 m); or deep pool (depth
=2 m). I measured the length of each channel type with
a hip chain and calculated the proportion of the study
reach in each channel type. To determine whether or
not distribution of breeding sites indicated selectivity,
I compared observed to expected frequencies with chi-
square tests. Expected frequencies were calculated un-
der the null hypothesis that the proportion of breeding

SARAH J. KUPFERBERG

200609195054 Recei ved FERC OSEC 09/ 19/ 2006 06: 32: 00 PM Docket# P-2107-000

Ecological Applications
Vol. 6, No. 4

sites in each channel type would equal the proportion
of the study reach in each channel type.

Egg survival

Over the survey period, April-June 1992-1994, I
monitored survival to hatching by marking individual
egg masses with numbered flags or popsicle sticks
placed nearby. I visually estimated the percent of clutch
remaining from week to week, and finally the percent
hatching. I gave each clutch a rank with respect to
desiccation and scour. For stranding: 1, egg mass com-
pletely exposed to air; 2, egg mass partially exposed;
and 3, egg mass completely submerged. For scouring:
1, egg mass completely gone from substrate; 2, egg
mass partially removed; and 3, egg mass intact. If
markers were not relocated, clutches were not included
in analyses. I also noted the presence or sign of pred-
ators and fungal disease. Effects of scour were visually
distinctive from predation. A portion missing indicated
a large predator, whereas frayed jelly and loose con-
nections among eggs indicated partial scour. I attrib-
uted empty egg cases to small predators, such as lim-
nephilid caddisflies, which can penetrate jelly to con-
sume embryos (Stein 1985). I did not observe empty
jelly cases in recently oviposited egg masses. I used
log-linear analysis to assess associations among the
mortality sources, Kruskal-Wallis tests to compare sur-
vival among breeding sites, and Spearman’s rank cor-
relations to assess the correspondence among ovipo-
sition date, stranding/scouring index, and hatching suc-
cess.

Historical analysis of stranding and
scouring event frequency

To determine how representative the three study
years were in terms of rainfall and discharge, I con-
sulted USGS records of daily and peak discharge mea-
sured at the study site from 1946 to 1970 (EarthInfo
1994). Recording of river stage (elevation of water sur-
face in relation to an arbitrary datum) was resumed in
1990 by M. E. Power at the same staff gage. The gaging
station is near the most upstream breeding site (Fig.
2). In spring 1993, base flow (discharge in between
storm events) was estimated from discharge monitored
on Elder Creek (EarthInfo 1994), because sediment
clogged the stilling well at the South Fork Eel gaging
station. At base flow, the float measuring stage was
resting on sediment, but measurements at peak flows
were accurate. In 1994, gaps in the record due to tech-
nical problems with the data logger were filled in by
extrapolation from data gathered at a temporary gage
at breeding site X (Fig. 2) (A. Lind, U.S. Forest Ser-
vice, unpublished data). 1 estimated discharge from
stage height using a low-flow rating curve (M. E. Pow-
er, unpublished data) in conjunction with a rating curve
provided by the U.S. Geological Survey (K. Markham,
USGS, Ukiah, California, unpublished data). A rating
curve is an empirical relationship developed by mea-
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suring the cross-sectional area of flowing water and the
velocity at several stages; the product of area and ve-
locity is discharge.

The frequencies of large spring spates and dewater-
ing rates were assessed by calculating the recurrence
intervals of such events during the oviposition period,
15 April-15 June, 1946-1970. Recurrence interval =
(N + 1)/(M), where N is the number of years of record
and M is the rank order of the discharge, with the largest
discharge ranked first (Leopold 1974). Dewatering rate
of the channel was calculated as the percent decrease
in discharge over the oviposition period.

Physical conditions at clutches

I measured water depth, distance to shore, and sub-
strate (bedrock, boulder = 256 mm, cobble = 64 mm,
pebble = 2 mm, or vegetation) at recently (within 0—
3 d) laid clutches throughout the 1992 and 1994 breed-
ing seasons. Between-year differences in depth and dis-
tance to shore were compared using ¢ tests. At seven
breeding sites on 7 May 1992 (discharge: Q = 0.44
m3/s at gaging station), I measured velocity with a cur-
rent meter, holding the rotor adjacent to the center of

recently laid clutches. Velocity was then measured sev-"

eral centimetres horizontally away from eggs at depths
equivalent to the centers of the egg masses. These am-
bient velocities therefore reflect flow conditions of the
near-bank breeding area, not the entire channel. A two-
way ANOVA tested for differences between velocity
at the egg mass and ambient velocity, as well as for
differences among breeding sites. Location of velocity
measurement, at egg mass vs. ambient, was treated as
a fixed factor and was crossed with breeding site, which
was also treated as a fixed factor because sites are often
historical.

Channel geometry in relation to breeding
site selection and egg survival

During April 1994, I established staff gages (metre
sticks wired to steel rebar pounded into the river bed)
and measured channel cross sections with a surveyor’s
rod and level at the approximate center of 15 breeding
sites and at 11 nonbreeding sites. I chose nonbreeding
sites by dividing the study reach into 15 equal-length
segments; within each segment, I used 10-sided dice
(Kotanen 1992) to generate the digits of longitudinal
distances for the origin of each cross section. Four cross
sections were eliminated because they fell within or
only a few metres away from breeding sites. Between
breeding and nonbreeding sites, I compared hydraulic
radius (the ratio of cross-sectional area to wetted pe-
rimeter, about equal to the mean depth) and wetted
cross-sectional area at discharge Q = 0.20 m?¥/s at the
gaging station. To test the hypothesis that good breed-
ing sites have geometries in which stage and velocity
are relatively insensitive to changes in discharge, I
compared four descriptors of channel shape: (1) cross-
sectional area; (2) wetted width to depth ratio; (3) wet-
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ted perimeter, which is the distance along the varying
topography of the channel bottom rather than width of
the water surface; and (4) hydraulic radius. For each
variable, I used Mann-Whitney U tests to compare
breeding to nonbreeding sites, and to compare sites
with above-average survival to sites with below-av-
erage survival. To illustrate how channel shape inter-
acts with changes in discharge, I used HEC-2 computer
simulations of water surface profiles (U.S. Army Corps
of Engineers 1991) in a typical low-survival channel
(site W) and a high-survival channel (site X). To de-
termine if the survival consequences of channel shape
were consistent under conditions of decreasing and in-
creasing discharge, I used Pearson’s r to test for sur-
vival correlation in a dry and a wet year. All statistics
were calculated with SYSTAT (Wilkinson 1992).

Timing and duration of breeding

To evaluate whether or not frogs began oviposition
at the same discharge each year and whether or not the
length of breeding activity was influenced by discharge
fluctuations, I superimposed a cumulative frequency
distribution of clutches over time onto the April-May
hydrographs.

To evaluate whether or not frogs began oviposition
at the same temperature each year, I compared daily
mean water and air temperature during the week pre-
ceding and the week following the appearance of the
first egg mass. Means were calculated from hourly data
logged from thermistors at the gaging station. Air tem-
perature at a given hour may vary among breeding sites
according to canyon wall slope and aspect, but I assume
that differences in daily means are minimal. Water tem-
peratures are likely to be uniform across sites and to
mirror values of the thermistor, located =10 cm above
the river bed. Most clutches were laid =10 cm above
the bed, at depths of =20 cm, where the effects of
surface warming would be minimal. In the early spring,
variation in water temperature due to ground water
seeps, regions of upwelling, and tributary confluences
are also minimal (S. J. Kupferberg, personal obser-
vation).

RESULTS

Geomorphic distribution of breeding
sites and physical characteristics of
egg attachment sites

Breeding sites tended to be located near tributary
confluences (Fig. 2, Table 1) in shallow reaches (Table
2). Typically, breeding site channels were asymmetrical
and eggs were deposited on the less steeply sloping
side, indicating that these sites provide shallow, low-
velocity habitats close to shore, over a range of river
stages. Of the surveyed channels, those with eggs were
wider and shallower than non-egg channels chosen at
random (Fig. 3). Twenty of 29 breeding sites were at
cobble/small boulder bars. At the April 1994 stage,
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TABLE 1. Landscape patterns of Rana boylii oviposition at
the South Fork Eel River, California. Most clutches are in
closer proximity to confluences with side drainages than
would be expected by chance.

SARAH J. KUPFERBERG

Ecological Applications
Vol. 6, No. 4

TABLE 2. Nonrandom distribution of Rana boylii breeding
sites (n = 29) with respect to geomorphic features of the
South Fork Eel River, based on a 3.6-km longitudinal sur-
vey (x2 = 8.1, df = 3, P < 0.05).

Distance
to near- Propor- Ob-
est tion of served Expected
tributary study no. no.
Year (m) reach clutches clutches x2t P
1992 <100 0.57 292 166 224 <0.001
=100 043 0 126
1993 <100  0.57 399 233 274 <0.001
=100 043 12 178
1994 <100 0.57 553 337 320 <0.001
=100 043 42 258
tdf = 1.

emergent rocks were a common feature at breeding
sites (15 out of 15 surveyed channels) but not at random
sites (3 out of 11 channels).

Individual egg attachment sites occurred within a
narrow depth range and a more variable range of dis-
tances from shore. Depth ranged from 4 to 43 cm, with
consistent yearly means (*1 sp) and coefficients  of
variation (Xyg0, = 19.7 = 5.4, CV g0, = 27.4%, n =
225; Xigoa = 19.7 £ 7.3, CVygo4 = 36.5%, n = 293; ¢t
= 0.05, P = 0.96). To achieve consistent egg depth,
frogs oviposited at highly variable distances from
shore, ranging from 0 to 1250 cm. In 1994 when base
flow discharge was low, frogs oviposited farther from
shore than they did in 1992 (X4, = 220.3 = 184.3,
CVy90, = 83.6%, n = 216; X 994 = 280.5 = 260.1, CV 4,
= 92.72%, n = 290; t = 3.0, P = 0.003). The most
commonly used substrates were cobbles (53.6%) and
boulders (34.4%). Bedrock and vegetation were used
much less frequently (9.6% and 1.2%, respectively).

Frogs selected attachment sites on lee sides of rocks
and beneath overhangs within a narrow velocity range
(3.2 = 0.19 cmm/s, mean = 1 Sg; range = 1.1-13.5 cm/s).
Flow velocities at egg masses were significantly lower

Proportion Observed Expected

Feature of reach no. sites  no. sites

Riffle 0.16 3 4.6
Shallow pool

(depth < 1 m) 0.46 21 13.4
Medium pool

(I m = depth < 2 m) 0.13 1 3.8
Deep pool

(depth = 2 m)¥ 0.25 4 7.3

t Breeding sites were at bars near the outlets of these pools,
not at the deepest part of the profile.

than mean ambient velocities within the breeding site
(Fig. 4).

Hatching success in relation to
hydrology and channel geometry

The main causes of mortality were hydrologic: des-
iccation (in 1992) or scour (in 1993 and 1994) (Figs.
5A, 6). In 1992, a drought year, survival was relatively
high (89.7 = 10.2%, mean *1 SE) and stranding was
the major cause of mortality. During the oviposition
period, 3 cm of rain fell and discharge decreased 53%
(from 0.60 to 0.28 m?%s) in the 5 wk between appear-
ance of the first clutches and hatching of most of the
eggs. In 1993, survival could not be estimated accu-
rately because of late-season rainstorms (24.7 cm total
rainfall) when most larvae were emerging, constituting
a >300% increase in discharge (from 4.8 to 20.8 m?s).
After the water receded and visibility improved, most
egg masses had been swept off their substrates and
markers were also gone, making an accurate census
impossible. Subsequent tadpole censusing later in the
summer indicated that survival was indeed very low
(S. J. Kupferberg, unpublished data). In 1994, survival
was 79.8 * 12.4% and the major cause of mortality

M high-survival site
Area (m?) @ low-survival site
[0 non-oviposition site

Width : depth

F1G. 3. Mean values (+1 SE) of cross-sec-
tional geometry variables for nonbreeding (non-
oviposition) sites, breeding sites (n = 11) with
high survival (» = 10), and low-survival sites

Wetted perimeter (m)

(n = 5). Measurements refer to the wetted chan-
nel in mid-April 1994, when oviposition began.
* indicates significant (P < 0.05) differences
between high- and low-survival breeding sites

(ledlh depth = 46~5’ Uwclled perimeter = 46'5); ** in-

Hydraulic radius (cm)

'.};_

dicates significant (P < 0.01) differences be-
tween nonbreeding and breeding sites (Mann-
Whitney Uhydraullc rads 1407 Uarea = 141)

Mean values

80

100
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Fi1G. 4. Rana boylii prefer low-velocity egg attachment
microsites (Fiocaon, egg vs, ambiem = 140; df = 1,170; P < 0.001).
Each point is the mean (*£1 sg) flow velocity measured at
clutches (y) and 5-10 cm away from eggs (x), for seven breed-
ing sites. Line x = y indicates expected flow at eggs if frogs
were not microsite selective. Some sites had significantly
higher velocities than others (F,,, = 27.6; df = 6, 170; P <«
0.001). A significant interaction between location of flow

measurement (near or away from egg mass) and breeding site

(Flocation x sie = 11.2; df = 6, 170; P < 0.001) indicates the
increasing difference between egg and ambient velocity as
ambient velocity increases.

was scour, associated with 14.3 cm total rainfall over
the breeding season. Debris marks on staff gages in-
dicated that river stage rose an average of 40 cm during
peak flows, and stage height was, within an average of
1 cm, the same at hatching as at initial egg-laying.
Stranding was, therefore, minimal. In both 1992 and
1994, eggs laid later experienced less variation in dis-
charge and had less chance of being scoured or stranded
than eggs laid earlier (Figs. 5B and 6).

Mortality was also specific to breeding site (Fig. 5A).
The correlation between survival in years with and
without spring rain (Fig. 7) suggests that, for some
channel shapes, stage and velocity are relatively in-
sensitive to discharge changes and, thus, allow higher
survival to hatching (Fig. 8). There were significant
differences between the above-average, and below-av-
erage survival sites, with respect to wetted perimeter
and width to depth ratio (Fig. 3), but no significant
differences in cross-sectional area or depth.

Stranding, a consequence of discharge fluctuation
and channel geometry, interacted with predation but
not with fungal-associated mortality (Table 3). In 1992,
stranding increased predation by exposing eggs to sur-
face-dwelling hemipterans and terrestrial predators
such as ants, in addition to fully aquatic predators such
as limnephilid caddis fly larvae (41% of exposed
clutches had predators present, whereas 14% of sub-
merged clutches had predators present). Stranding did
not alter risk of fungal attack (23% of exposed clutches
had fungus vs. 25% of submerged clutches). Moreover,
risks of predation and fungal attack were independent.
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Historically, eggs face scouring conditions more of-
ten than stranding. The proportion of one stranding to
two scouring years resembles the longer term record,
in which there were eight years with no rain during the
oviposition period and 16 years with rain. The 1992—
1994 study period was representative of historical
breeding season conditions with respect to peak dis-
charge (Fig. 9A), but the late May—early June 1993
storms were anomalous with respect to dewatering of
the channel (Fig. 9B). Although the 1993 flood has a
recurrence interval of =10 yr, or a 10% chance of oc-
curring in any given year’s breeding season, it repre-
sents a much rarer event in terms of dewatering (Fig.
9B).

Seasonality of breeding

In low base-flow discharge years, oviposition oc-
curred earlier than in high discharge years (Fig. 5). The
duration of breeding activity corresponded to rain dur-
ing the oviposition period. In the absence of apprecia-
ble spring rain during 1992, 75% of clutches were laid
in 11 d. In the presence of rain in 1994, 75% of clutches
were laid in 39 d. Peaks on the 1994 hydrograph cor-
respond to flat regions of the cumulative percentage of
clutches curve, whereas the receding limbs after peaks
correspond to regions of steep increase in oviposition.

Initiation of oviposition was also associated with
warming (Fig. 10). Daily mean air and water temper-
atures were significantly warmer during the first week
of oviposition than during the preceding week, in all
three years. There were significant among-year differ-
ences in pre-oviposition water temperature, but no dif-
ferences in postoviposition temperature, as indicated
by the significant interaction term in the ANOVA.

DiscussioN

The reproductive strategy of R. boylii appears well-
suited to rivers with predictable winter—flood, summer—
drought hydrographs. Breeding was completed in a
shorter period of time and earlier in a drought year
compared to two years with rainy oviposition periods.
Successful R. boylii selected historically used breeding
sites associated with tributary confluences, with dis-
tinctive channel morphologies, and with boulders that
created microhabitats with below-ambient flow veloc-
ity. In combination, these behaviors enhanced egg and
early larval survival by decreasing the risk of desic-
cation and concomitant exposure to predators, and by
mitigating the likelihood of scour off rocks.

When rivers are modified by channelization, gravel
mining, damming, or diversion, the characteristics of
channel morphology and hydrology important to R.
boylii recruitment become decoupled from the climatic
patterns that regulate breeding. Latitudinal variation in
R. boylii breeding season, in which southern popula-
tions breed earlier than northern populations (Zweifel
1955), suggests that these frogs wait for warm tem-
peratures and the cessation of winter rains to initiate
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Fi1G. 5. Mean (+1 SE) scouring and stranding indices of R. boylii egg masses were significantly different among breeding

sites (A), and were significantly correlated with oviposition date (B) and survival. For 1992: 7 uding mdex x survivar = 0.62, P <

0.001; between-site differences, Kruskall-Wallis x? = 87.3, df = 11, P < 0.001; Zanding index x date =

0.28, P < 0.01; n = 280

clutches at 12 sites. For 1994: r o ngex x survvas = 0.89, P < 0.001; between-site differences, Kruskal-Wallis x2 = 60.8, df =
22, P < 0.001; 7eour index x dqae = 0.70, P < 0.001; n = 476 clutches at 23 sites. Daggers indicate sites that had significantly
more losses in both years. Index of stranding fate: 1, egg mass completely exposed to the air; 2, partially exposed; and 3,
completely submerged. Index for scouring: 1, egg mass completely gone from substrate; 2, partially removed; and 3, intact.
Breeding sites A-E, R, and Z-AB were not monitored for survival in 1992,

breeding. The specific proximal cues that R. boylii use
to initiate breeding, such as air and water temperature,
insolation, and discharge, are currently being compared
in regulated and unregulated rivers across a latitudinal
gradient in six northern California watersheds (A. Lind,
U.S. Forest Service, personal communication). This
forthcoming information plus an understanding of
breeding site selection and mortality sources within a
single, relatively pristine system (from this study of
the South Fork Eel River watershed) may allow us to
manage rivers in ways that do not continue to threaten
Rana boylii.

Spatial scales of habitat preference

The choice of appropriate boundaries for a conser-
vation project is particularly important for riverine or-
ganisms, because rivers are highly heterogeneous en-
vironments (Ward 1989) in which habitats are nested

hierarchically (Frissel et al. 1986, Hawkins et al. 1993).
Factors controlling the distribution and abundance of
river organisms span many orders of magnitude in
space and time (Minshall 1988, Crowl and Schnell
1990, Biggs and Gerbaux 1993), from climate, geology,
land use, and hydrologic regime (Benda et al. 1992,
Poff and Allan 1995), to water velocity (Rabeni and
Minshall 1977, Biggs and Gerbaux 1993), substrate
(Minshall 1984, Power 1992b), food abundance, and
predation (Peckarsky 1984, Power 1987, Crowl and
Schnell 1990). To determine what habitats must nec-
essarily be included in a project focused on maintaining
R. boylii populations, I consider both the largest and
smallest scales (extent and grain, sensu Wiens 1989)
of spatial heterogeneity to which these frogs respond,
in terms of reproductive behavior.

The largest scale of R. boylii selectivity was at the
sub-basin level (1000s of square metres). Breeding
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sites were associated with drainage patterns of the sub-
basins and were close to confluences with tributaries.
This result may be explained by the disadvantages of
tributaries for breeding, but relative advantages for
adult overwintering. Tributaries are dark and cool with
low algal food production, conditions not conducive to
tadpole growth. Although R. boylii overwintering be-
havior is not known, adults are commonly found in the
tributaries in the early spring before they are abundant
in the mainstem (S. J. Kupferberg, personal observa-
tion). It is also not known whether or not R. boylii
leave water channels for the forest margins, but they

100 v e

90 v e

are rarely seen more than a few metres away from water
(S. J. Kupferberg, personal observation). It is thus like-
ly that they leave the active channel of the mainstem
to avoid scour, and move to low-order tributaries, some
of which may only flow during the rainy season. Adults
may then migrate downstream to the main stem to
breed, congregating at the gravel/boulder bars closest
to the tributary confluences. An alternative explanation
for this result is that sediment from tributaries may
contribute to local maintenance of the coarse sediment
patches that cover the main stem’s bedrock channel.
The availability of coarse sediment enables frogs to
find rocks that can shield egg masses from high flow
velocities. An analogous sediment supply link between
tributaries and main stems is exemplified in the Pacific
Northwest, where the supply of salmonid spawning
gravels in larger streams is affected by logging prac-
tices (Hartman et al. 1987) as well as by natural erosion
processes in low-order tributaries (Benda et al. 1992).

At the scale of reaches (e.g., pools and riffles, 10—
100 m?), frogs selected broad, shallow channels. Breed-
ing sites with greater than average width to depth ratios
had above-average survival. One explanation for this
result is that the two variables critical to eggs being
swept off rocks or desiccated, current velocity and
stage, are less sensitive to discharge fluctuation in
broad, shallow channels than in deep, narrow channels.
Velocity increases more slowly with increasing dis-
charge in wide channels than in narrow channels be-
cause of greater channel roughness (Dunne and Leo-
pold 1978). Under conditions of declining discharge,
stage decreases less in a broad channel than in a nar-
rower channel. Alternatively, frogs may have avoided
deep pools because substrates there were too small for
egg attachment, there was predation risk from fish (Hol-
omuzki 1995), or algal food resources needed by tad-
poles were absent. Chemicals released by algae, which -
stimulate spawning in another ranid (Savage 1961),
may be at low concentration in deep pools.

At the finest scale (e.g., individual cobbles and boul-
ders, 0.1-1 m?), frogs attached eggs to microsites with
lower than ambient flow velocities. High velocities can
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F1c. 8. Sensitivity of stage and velocity to discharge fluctuation at R. boylii breeding sites with different channel shapes.

Frogs (not drawn to scale) are ovipositing at equal depths in (A) a low-survival channel cross section (1:10 vertical exag-
geration), and (B) a high-survival channel, at discharge Q, = 3 m¥s. At subsequent times (#), discharge can decrease (Q, =
1.5 m?/s) or increase (Q; = 4.5 m?/s). Changes in stage (indicated by A) and velocity (v, indicated by fill pattern; percentage
change in velocity is also shown) are relatively smaller in the wider, shallower channel. Eggs become exposed to air in the

narrower channel when Q decreases by 50%.

limit fertilization (Pennington 1985, Denny and Shibata
1989, Levitan 1991). Although sperm density and vis-
cosity can counteract diffusion caused by velocity and
turbulence, as has been shown for marine invertebrates
(Thomas 1994), current velocity must be slow enough
to allow external fertilization. Interestingly, the tailed
frog (Ascaphus truii), one of the few frogs with internal
fertilization and the only frog with an intromittant or-
gan, breeds in the steep gradient, and high velocity,
tributary creeks at the site.

High velocities also sweep away clutches. I have
observed clutches that were oviposited at low velocity
remaining attached as velocities rose >20 cm/s, but not
for sustained periods. When returning to a site that had
experienced 20 cm/s flow for a few days, I usually
found that all but a few of the eggs in the clutch had
washed away. Thus, it appears that there is a threshold
velocity and duration of exposure beyond which the
egg jelly loses adhesion. If velocities were high at the
time of oviposition, however, frogs concealed their

clutches in low flow microsites underneath overhang-
ing portions of large boulders.

Oviposition timing and historic site
use in relation to discharge and
temperature

R. boylii breed early during the transition between
the wet and dry seasons, despite the likelihood of high-
ly variable discharge that can cause egg mortality. Dis-
charges equaling those of late May 1993 (20.8 m¥/s),
which swept most clutches away, recur at an interval
of =9 yr during the breeding season, based on 25 years
of records. Although longer term data are not available,
it is reasonable to assume that breeding later would
minimize exposure to variable conditions. According-
ly, frogs commence ovipositing later when base flow
is high, and earlier in low-flow years, but this plasticity
may be driven by temperature cues as well as by pre-
cipitation. At the South Fork Eel, oviposition appeared
to begin once mean water temperatures reached ~12°C,
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TABLE 3. Multidimensional contingency analysis examin-
ing associations among three sources of mortality for Rana
boylii egg masses: stranding (S), fungal attack (F), and
predation (P) in 1992.

Y?
(likelihood
Null hypothesis df ratio x?)
P independent of F at all levels of S 2 0.39
P independent of S at both levels of F 2 22.2%%*
F independent of S at both levels of P 2 0.16
P independent of F and S 3 22.5%**
F independent of P and S 3 0.41
S independent of P and F 3 22.4%*x*

*k% P < 0.001.

although R. boylii eggs have been found in water rang-
ing from 9° to 21.5°C at other sites (Zweifel 1955).
Unlike hylid pond frogs, in which breeding is positively
correlated with both warm temperatures and rain (Ritke
et al. 1992), breeding of rhacophorid and ranid frogs
in first and second order Japanese mountain streams is
positively correlated with water temperature but neg-
atively correlated with rain (Kusano and Fukuyama
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F1G. 9. Frequency of spring discharge (1946-1970) re-
corded at the South Fork Eel River near Branscomb, Cali-
fornia, by the USGS. (A) Maximum mean daily discharge
during the approximate oviposition period of R. boylii, 15
April-1 June. (B) Channel dewatering rate during the same
period. Arrows indicate magnitude of discharge and dewa-
tering during 1992-1994. The extrapolated recurrence inter-
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Fig. 10. Daily mean (*1 SE) temperature in the week
preceding and following the appearance of the first R. boylii
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1989, Fukuyama and Kusano 1992). These behaviors
may explain why, during 1994, R. boylii breeding start-
ed earlier and continued >2 wk longer than in previous
years.

Despite the results in 1992 and 1994 that the first
50% of clutches had greater losses to stranding and
scouring than the second 50%, early breeding may be
maintained because of priority advantages accrued by
early breeders. For example, late-arriving males risk
finding that all gravid females have already mated and
laid their eggs (Wells 1977). Offspring of early-mating
frogs also have priority advantages with respect to size
and, hence, competitive ability as tadpoles (Wilbur and
Alford 1985, Morin et al. 1990). Moreover, the phe-
nology of algal blooms in spring and summer (Power
1992a) may create a situation in which food resources
are less abundant for tadpoles not yet metamorphosed
in the fall. There also may be insufficient time for late-
metamorphosing juveniles to forage and grow in the
fall before winter dormancy must begin. These conflicts
among selection pressures, when superimposed on
years of varying rainfall and temperature, may serve
to maintain variation in oviposition timing.
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Historic site use appears to be maintained, despite
annual variation in river stage and breeding season.
The heavily used sites in this study have been used for
=25 yr (P. Steel, Angelo Coast Range Reserve manager,
personal communication), suggesting that these sites
have appropriate habitat at a range of river stages. It
is also likely that these sites have been morphologically
stable during this period. The large boulders dominat-
ing these sites do not move at bank-full discharge, i.e.,
at 1-2 yr recurrence intervals. The force, or critical
shear stress, necessary to move the large rocks prob-
ably occurred last during storm events of 1964 (W. E.
Dietrich, unpublished data).

Conservation and restoration implications

Amphibians and fish are important components of
biodiversity. Amphibians constitute 28% of all U.S.
animal species that are ranked as extinct, possibly ex-
tinct, critically imperiled, imperiled, or rare; fish con-
stitute 34% (Master 1990). In rivers, this diversity is
maintained, in part, by variation in hydrologic regime,
as has been shown for fish assemblages (Grossman et
al. 1982, Moyle and Vondracek 1985, Poff and Allan
1995). Under natural flow regimes, conditions favoring
recruitment of one species, or set of species, fluctuate
with states favoring recruitment of other species (Star-
rett 1951, Seegrist and Gard 1972, McElravy et al.
1989). Management strategies should therefore be dy-
namic to respond to species differences in links be-
tween the physical structure and flow regime of a river,
and the population processes of the target organisms.
Most efforts to manage physical conditions in the rivers
of California and Oregon for wildlife benefit have fo-
cused on optimizing habitat and discharge for salmo-
nids (Shirvell 1990, Flosi and Reynolds 1991, Nick-
elson et al. 1992). Additions of spawning gravels and
high-volume releases in the spring (to trigger spring
spawning runs or to get smolts out to the ocean) may
be at cross-purposes to conservation of other species
vulnerable to late-season floods, as is shown here for
R. boylii.

If rivers are to be restored, enhancement plans should
contain a heterogeneity of habitats and flow regimes
that can sustain diverse populations. To achieve this
goal, we need data that relate hydrology and channel
morphology to population processes for a broad array
of taxa (algae, insects, turtles, snakes, salamanders,
etc.). Just as the availability of spawning gravels is
recognized as essential for conservation of river-breed-
ing salmonids, availability of frog breeding sites, i.e.,
broad, shallow channels with stable, large-boulder sub-
strates that do not move under bank-full conditions, are
necessary for R. boylii conservation. Censuses of adult
frogs conducted in midsummer (Moyle 1973, Hayes
and Jennings 1988) may yield a partial picture of the
necessary physical conditions if the availability of
breeding habitat is overlooked.

Specific recommendations for R. boylii conservation

SARAH J. KUPFERBERG
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follow from observations of this study. Plans regarding
the scale of any project should incorporate the fact that
breeding habitats are embedded within the drainage
network of the watershed, with heavily populated
breeding sites located near tributaries that may be im-
portant adult habitats. Channel restoration plans should
include the appropriate heterogeneity of elevations,
grain size, and flow velocities present at repeatedly
used, high-survival breeding sites. Specifically, these
channels should mimic the asymmetrical cross-sec-
tional profiles of egg sites, and should have large boul-
ders that are stable under bank-full conditions. To pro-
vide protection from discharge fluctuation and to create
oviposition sites at a range of stages, relatively low-
slope benches elevated above the thalweg (main con-
veyance channel) should be included. In addition to
sloping toward the thalweg, benches should be graded
to elevate the surface of the water higher at the up-
stream end of the benches, so that tadpoles will follow
the receding water line and end up in the low-flow
channel. Instream aggregate (gravel) mining, which
typically removes bars and creates a wide, flat channel,
might be particularly harmful to R. boylii.recruitment.
To minimize loss of breeding habitat, mining should
occur in parts of rivers not used for oviposition, such
as deeper pools or reaches with few tributaries, and at
times of year when frogs are more common in tribu-
taries, i.e., fall and winter. At least in some years, re-
leases of water from dams during the breeding season
(April-June) should be timed to minimize stranding
and scouring mortality, because extreme fluctuation in
discharge can lead to the loss of a cohort of tadpoles,
as occurred naturally during the late May flood of 1993.
The absolute magnitude of peak discharge is also im-
portant, because the lowest peak discharge year, 1992,
had the highest survival.

As amphibians decline (Wake 1991), we rarely know
whether or not sensitive species, such as R. boylii, are
strong interactors possessing unique traits with rami-
fications for other trophic levels. R. boylii tadpoles can
enhance macroalgal standing stock on cobbles by re-
moving diatom epiphytes, have negative competitive
effects on benthic invertebrate grazers (Kupferberg
1996), and are important prey for juvenile aquatic gar-
ter snakes (Thamnophis atratus) (Lind and Welsh 1994;
S. J. Kupferberg, personal observation). Because of
these interactions, as well as this frog’s susceptibility
to displacement by non-native bullfrogs (Kupferberg
1996), conservation of R. boylii has implications for
other components of river food webs.
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INTRODUCTION

North Fork Feather River (NFFR)
Pulsed Recreation Streamflows

e MAGNITUDE: 4-7/x
baseflow levels

e DURATION: 1-day
events (<24hrs)

e FREQUENCY: once per
month

e TIMING: late June-
October (during typical
low-flow/baseflow
season)




Previous studies of NFFR pulsed
flows (2002-2003) demonstrated:
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1. Increased invertebrate drift during & after
recreation flow events (i.e., “catastrophic drift”)



Previous studies of NFFR pulsed
flows (2002-2003) demonstrated:
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2. Higher post-flow variability in metrics, although
not necessarily declines (e.g., benthic density)



Previous studies of NFFR pulsed
flows (2002-2003) demonstrated:

2.40

nnon Diversity / sample

3. Apparent “decline” in summary metrics

through sampling season (cumulative impact
or natural seasonal pattern??)



Previous studies of NFFR pulsed
flows (2002-2003) focused on:

e Before-after comparisons only
o Affected reach only (no “control”)

THEREFORE:

e Difficult to understand baseline
seasonal changes, and...

e [solate effects of natural vs.
manufactured sources of variation



CURRENT STUDY DESIGN

o Before-after-control-impact (BACI)
design built upon design of larger
concurrent study (focusing on
before-after comparisons in treated
reach only) by also sampling an
unaffected upstream “control” reach

e Representative artificial substrate
sampling (as in previous studies)
plus limited kick sampling before and
after flow events in both reaches



STUDY OBJECTIVES

1) compare short-term differences between
benthic communities of “treated” and
“control” reaches immediately before and
after pulsed-flow events

2) determine if longer-term seasonal trends
differ between reaches following repeated
pulsed-flow events

3) compare the efficacy of representative
artificial substrate sampling vs. standard
kick sampling methods



“control” defined:

e Best “control” or “reference”
condition = as similar as possible to
the treated reach with the exception
of pulsed flow events

e Terms “control” and “reference” do
not refer to unrequlated or pristine

conditions



STUDY AREA

e Rock Creek Reach:
regulated reach below Rock
Creek Dam and Reservoir
— monthly pulsed flows

e Belden Reach: partially
regulated reach below
confluence of unregulated E.
Branch & regulated UNFFR

— no pulsed flows




METHODS: Representative
Artificial Substrate Sampling

Modified Coleman-Hynes Rock Baskets
e Quter basket anchored and left in situ
e Inner basket filled with native substrate

e 500 micron bag retains all of inner basket
and contents during sample retrieval
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METHODS:
Standard Kick Sampling

e 18"x9" kick net
with 500 micron
mesh bag

e three 1x2 ft
collections
composited per
replicate sample

e 3 replicate
samples per site




METHODS:
Laboratory Procedure

e Not a fixed-count method

e Systematic separation of coarse
and fine portions using “double-
sieving” technique

e Entire coarse portion processed
e Subsampled only fine portion
e Estimated whole-sample taxa lists



METHODS: Data Analysis

e Calculated standard invertebrate
metrics (richness, composition,
tolerance, FFG measures, etc.)

e Multimetric/IBI approach:

— compiled metric data into Hydropower
Multimetric Index (Hydro-MMI)

e Analysis of variance (ANOVA) with
Hydro-MMI as the response variable



RESULTS:
NFFR Hydrograph (2004)
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RESULTS:
NFFR Thermograph (2004)
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RESULTS
Short-Term Pulsed-Flow Effects

e Basket samples: difference in
Hydro-MMI between the treated
and control reaches was
statistically significant before and
after pulsed-flow treatments

(ANOVA, p=0.011)

o Kick samples: no significant
difference in Hydro-MMI (p=0.410)




Pre vs. Post-Flow Hydro-MMI
(basket sample data)
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RESULTS
Longer-Term Seasonal Trends

e Basket samples:

— seasonal trends in Hydro-MMI not
significantly different between
reaches (p = 0.229)

— seasonal trends in richness and
abundance also similar between
reaches




Monthly Pre-flow Hydro-MMI
(basket sample data)
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RESULTS
Longer-Term Seasonal Trends

e Kick samples:

— Seasonal* trends not similar between
reaches

e Some declines (or lack of increases) in the
treated reach were not observed in control

*CAVEAT: kick sample data limited to June
and September sampling events only
(i.e., do not necessarily illustrate the
trend for the whole season)



June vs. September Taxa
Richness (kick sample data)
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RESULTS
Basket vs. Kick Sampling

e Difference in Hydro-MMI between
sample types was statistically
significant in treated and control
reaches (p= 0.067)

e Basket samplers selected for subset
of benthos dominated by filterers

- 58% more filterers than kick samples

* 64% more net-spinning caddisflies (e.q.,
Hydropsychidae)



Basket vs. Kick Samples

BASKET SAMPLES OVERESTIMATED.
e Caddisflies (Trichoptera)

e True flies (Diptera)

e Aquatic worms (Oligochaeta)

BASKET SAMPLES UNDERESTIMATED:
e Mayflies (Ephemeroptera)

o Beetles (Coleoptera)

e Freshwater mites (Arachnida)

e Several abundant “drift taxa”
(e.qg., Baetis, Leucotrichia, Acentrella)



CONCLUSIONS
Short-Term Pulsed-Flow Effects

e Overall, short-term control-to-treated
differences were not consistent or large
enough to be considered biologically
significant (despite finding of statistical
significance in ANOVA)

e Variability in individual metrics was
generally high between and within sites,
and between and within sampling events



CONCLUSIONS
Longer-Term Seasonal Trends

BASKET SAMPLE DATA:

e Trends between reaches generally parallel
(although slightly higher measures for
control reach)

— Some divergence between reaches later in the
season may be important ecologically ?

KICK SAMPLE DATA:
e Trends between reaches not parallel



CONCLUSIONS
Basket vs. Kick Sampling

e Kick samples provided a better
representation of the overall benthos

— Baskets dominated by subset of filter feeders

e Kick samples suggest control-to-treated
differences not evident in basket data

o Selectivity of baskets may reduce ability
to detect pulsed-flow disturbances

— Basket data followed natural seasonal trends
for those dominant taxa?

— Those taxa more robust to flow-related
changes?



RECOMMENDATIONS

e Evaluations of pulsed recreation
streamflows in the NFFR should be
repeated using a similar BACI study
design based on kick sampling only

e Post-flow samples should be
collected 7-14 days following flow
events, not the day after flows when
variability is higher



RECOMMENDATIONS

e Multiple pre-flow and post-flow
sampling events per disturbance
event would strengthen the study
design

e The Hydro-MMI was useful for both
discriminating baseline control-to-
treated differences and detecting
pulsed-flow-related disturbances



RECOMMENDATIONS

e Future studies would ideally include
some variation in the timing of flow
events (e.qg., pulsed flows clustered
more in the spring, as opposed to
spread out during the low-flow
season, would more closely mimic
the natural hydrograph)
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DECLARATION OF EVIN COLBURN

I, KEVIN COLBURN, declare the following:

1. I submit this declaration in support of Butte County and American Whitewater’s
Comments on the Draft Environmental Assessment.

2. The facts stated herein are known personally to me.

3. I am currently the National Stewardship Director for American Whitewater (AW).
I have worked for AW for just over five years and throughout that time generally have become
familiar with the issues surrounding the regulation of the Feather River and its Forks by multiple
dams. | have personally paddled and visited both the Rock Creek and Cresta reaches of the
Feather River.

4. I received a Bachelors of Science degree in environmental studies with an
emphasis in field ecology and ecosystem restoration, from the University of North Carolina at
Asheville in 1998.

5. I received a Masters of Science degree in environmental studies focused on river
restoration, from the University of Montana in 2001.

6. I have a diverse background of applied science and river management, and five
years of experience working on dozens of regulated river restoration projects.

7. David Steindorf and I recently conducted an Indicators of Hydrologic Alteration
(IHA)' analysis of river flow data collected by the United States Geological Survey’s (USGS)

North Fork Feather River at Pulga gage.

! IHA is a model produced and freely made available to the public by the Nature Conservancy. More

information on IHA is available at: http://www.nature.org/initiatives/freshwater/conservationtools/art17004.html

Declaration of Kevin Colburn
Butte County and AW’s DEA Comments
PG&E, Poe Project (P-2107-016-CA)
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8. Our methodology consisted of inserting flow data from the United States
Geological Service (USGS) flow gage within Project 2107, during the period from 1911 through
2005, into the IHA model and conducting model runs, with the purpose of comparing PG&E’s
synthesized flow data for the period from 1911 through 2005 (PG&E’s IHA analysis).

9. I entered the flow data into the IHA model.

10.  The data I entered into the IHA model was unaltered from its original USGS
form, with the exception of removing a one-year period (10/1/1937 - 9/30/1938), for which
there was no flow information from the data set. This step was required, as the model would
not accept the flow data unless I removed the one-year period for which there was no flow
data, from the data set.

11. I declare under penalty of perjury of the laws of the State of Montana and the
United States of America that the foregoing is true and correct, and that this declaration was

executed this 18th day of September, 2006 at 1035 Van Buren St, Missoula, Montana.

Respectfully submitted,

Kevin Colburn
National Stewardship Director
AMERICAN WHITEWATER

Declaration of Kevin Colburn
Butte County and AW’s DEA Comments
PG&E, Poe Project (P-2107-016-CA)
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AW IHA Analysis
USGS North Fork Feather at Pulga Gauge 1911-1958
5 Messages: May and June

The longest period of missing data is 183 days.
Interpolating across this gap may cause anomalies in
the statistics. Please use them with caution.

182Daily values have been interpolated in year 1
162Daily values have been interpolated in year 94
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Non-Parametric IHA Scorecard

Pulga Non Parametric

Pre-impact period: 1911-1957 (46 years)

Watershed area

1

Mean annual flow 2957
Mean flow/area 2957
Annual C. V. 0.4
Flow predictability 0.56
Constancy/predictability 0.81
% of floods in 60d period 0.37
Flood-free season 96
MEDIANS
Pre

Parameter Group #1

October 1505
November 1658
December 1750
January 1825
February 2365
March 3010
April 4513
May 3755
June 1993
July 1700
August 1635
September 1520
Parameter Group #2

1-day minimum 822.5
3-day minimum 936.5
7-day minimum 1050
30-day minimum 1233
90-day minimum 1312
1-day maximum 17400
3-day maximum 14600
7-day maximum 10720
30-day maximum 6139
90-day maximum 4543
Number of zero days 0
Base flow 0.3821
Parameter Group #3

Date of minimum 315
Date of maximum 47.5
Parameter Group #4

Low pulse count 13
Low pulse duration 2
High pulse count 5
High pulse duration 4
Low Pulse Threshold 1450
High Pulse Level 3120
Parameter Group #5

Rise rate 120
Fall rate -115
Number of reversals 148

Post

AW IHA Analysis
USGS North Fork Feather at Pulga Gauge 1911-1958

1
782.4
782.4

0.08
0.47
0.85
0.37

99

COEFF. of DISP.

Pre Post
58.5 0.4767 0.5214
61.5 0.4072 0.9878
68 0.53 0.864
82.5 0.9342 2.021
110.5 1.015 3.207
142 0.7002 6.468
130.8 0.7169 11.86
88.5 0.8489 16.69
61 0.7804 1.057
58 0.2412 0.1509
58.5 0.2752 0.1709
59.25 0.4268 0.2827
50.5 0.5742 0.2228
51.17 0.4281 0.1726
52.43 0.4536 0.1737
54.7 0.3915 0.1473
56.58 0.4374 0.1546
13550 1.035 1.671
9920 1.017 1.901
6421 0.9491 2.042
2629 0.9739 2.141
1415 0.8329 2.294
0 0 0
0.1366 0.4787 2.986
286.5 0.2343 0.2384
44.5 0.2111 0.1482
4 1.019 1.438
13 1 5.077
2.5 1 2
3 1.625 0.8333
3 0.5146 1.625
-3 -0.6087 -1.833
147 0.1723 0.216

0.9611
0.9629
0.9611
0.9548
0.9533
0.9528

0.971
0.9764
0.9694
0.9659
0.9642

0.961

0.9386
0.9454
0.9501
0.9557
0.9569
0.2213
0.3207
0.4012
0.5718
0.6886

0.6426

0.1557
0.01639

0.6923
5.5

0.5
0.25

0.975
0.9739
0.006757

Post-impact period: 1958-2005 (48 years)

DEVIATION FACTOR
Medians

0.0936
1.426
0.6301
1.163
2.159
8.238
15.54
18.66
0.3549
0.3745
0.3789
0.3376

0.612
0.5967
0.6171
0.6237
0.6467
0.6148
0.8691

1.151

1.198

1.754

5.236

0.01749
0.2977

0.4104
4.077
1
0.4872

2.158
2.012
0.2536

0.3824
0.3143
0.2643
0.1061
0.03604
0.05105
0.03203
0.06306
0.2112
0.4835
0.4835
0.4835

0.3614
0.4154
0.4655
0.4835
0.4835
0.4044
0.2132
0.1602
0.01602
0.004004
0.00
0.00

0.09309
0.6537

0.006006
0.00
0.2012
0.1542

0.1992
0.1051
0.6577

SIGNIFICANCE COUNT
Medians

0.977
0.2452
0.6116

0.05606
0.01201
0.00
0.00
0.00
0.5986
0.9099
0.9129
0.9199

0.7037
0.7878
0.7848
0.8148
0.8769
0.06406
0.02703
0.006006
0.004004
0.00

0.00

0.00

0.9289
0.2382

0.2392
0.02202
0.008008
0.1171

0.1502
0.05906
0.2623
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AW IHA Analysis
USGS North Fork Feather at Pulga Gauge 1911-1958

EFC Low flows

October Low Flow 1528 1545 0.437 0.3576 0.01146 0.1817 0.9139 0.4575
November Low Flow 1600 1400 0.3547 0.2357 0.125 0.3354 0.1211 0.2683
December Low Flow 1613 1510 0.355 0.1987 0.06357 0.4404 0.2963 0.0981
January Low Flow 1678 1520 0.3845 0.2952 0.09389 0.2322 0.1862 0.4945
February Low Flow 1810 1460 0.5083 0.1815 0.1934 0.6429 0.008008 0.2523
March  Low Flow 2323 1480 0.3579 0.3446 0.3628 0.03721 0.001001 0.8639
April  Low Flow 2685 1710 0.352 0.5965 0.3631 0.6948 0.08809 0.03103
May Low Flow 2453 1600 0.2997 0.6023 0.3476 1.01 0.04204 0.02002
June  Low Flow 1875 1450 0.3453 0.2 0.2267 0.4208 0.03003 0.2212
July  Low Flow 1700 1325 0.2294 0.6038 0.2206 1.632 0.00 0.005005
August  Low Flow 1650 0.2545 0.00 0.00
September Low Flow 1520 0.4054 0.00 0.00

EFC Parameters

Extreme low peak 877.5 93.5 0.2382 0.8984 0.8934 2.772 0.4154 0.1361
Extreme low duration 2 18.75 0.625 2.793 8.375 3.469 0.00 0.01902
Extreme low timing 317 59 0.1858 0.1588 0.5902 0.1452 0.00 0.4725
Extreme low freq. 3 4.5 3.75 1.111 0.5 0.7037 0.1331 0.1011
High flow peak 3330 4083 0.3172 0.6972 0.226 1.198 0.001001 0.01101
High flow duration 4.25 3 0.7353 0.6667 0.2941 0.09333 0.1081 0.7407
High flow timing 47.25 53.25 0.2199 0.1322 0.03279 0.3991 0.5686 0.2362
High flow frequency 7 3 0.7143 1.667 0.5714 1.333 0.01902 0.002002
High flow rise rate 615.8 2184 0.5511 0.6598 2.546 0.1972 0.00 0.4785
High flow fall rate -305.8 -1422 -0.6719 -0.7377 3.651 0.09791 0.00 0.7698
Small Flood peak 24380 20300 0.3446 0.3091 0.1672 0.103 0.1612 0.7698
Small Flood duration 70.5 11 1.326 1.318 0.844 0.006077 0.1772 0.993
Small Flood timing 52 49 0.1653 0.127 0.01639 0.2314 0.7077 0.5806
Small Flood freq. 0 0 0 0 0.00 0.00
Small Flood riserate 2907 7430 1.138 0.9365 1.556 0.1773 0.00 0.6947
Small Flood fallrate -409.8 -2514 -2.32 -1.135 5.135 0.511 0.00 0.2102
Large flood peak 43650 41300 0.5092 0.7203 0.05384 0.4147 0.7207 0.7077
Large flood duration 66.5 21 1.868 0.7857 0.6842 0.5795 0.2402 0.5285
Large flood timing 5 24 0.1428 0.1434 0.1038 0.004785 0.3574 0.99
Large flood freq. 0 0 0 0 0.00 0.00
Large flood rise 10370 13730 0.4351 0.9016 0.3236 1.072 0.2923 0.1141
Large flood fall -684.8 -4624 -0.7173 -0.6945 5.751 0.03171 0.00 0.982

Flow level to begin a high flow eventis 3130.000
Flow level to end a high flow eventis 1920.000
Flow level to begin an extreme low flow is 1050.000
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DECLARATION OF SHAWN H. O’BRIEN

I, SHAWN H. O’BRIEN, declare the following:

1. I submit this declaration in support of Butte County and American Whitewater’s
Comments on the Draft Environmental Assessment.

2. The facts stated herein are known personally to me. The opinions set forth in this
declaration are a result of and are offered as evidence herein pursuant to my education, training
and experience, and as to said opinions, I am informed and believe them to be correct. If called
as a witness, [ would and could competently testify to all of the aforementioned facts and
opinions set forth herein.

3. I received a Bachelor of Science degree in Civil Engineering from San Jose State
University in May 1980, with an emphasis in Construction and Transportation. I received a
Masters in Master of Business Administration degree from U.C. Davis in August 1997, with an
emphasis in Finance and Management.

4. I have been employed as a registered Professional Civil Engineer for 23 years.

5. I am a registered Professional Civil Engineer in California (36979), Oregon
(58763PE) and Washington (35037).

6. I am a registered California Land Surveyor (No. 6387).

7. I have worked extensively in the area of and have managed several road and
highway construction and maintenance projects.

8. As a result of my education and experience, [ am familiar with road design,
composition and construction techniques/methodologies, the costs of road construction and

repair, and also with road wear/damage and their primary and secondary causes.

Declaration of Shawn O’Brien
Butte County and AW’s DEA Comments
PG&E, Poe Project (P-2107-016-CA)
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0. Generally, heavy equipment and heavy vehicles (for example, large trucks) cause
the most significant road wear. Generally, road wear caused by ordinary vehicles is
insignificant, when compared to wear caused by heavy equipment and heavy vehicles (for
example, large trucks).

10.  Lack of adequate drainage facilities, combined with heavy winter and spring
runoff can frequently result in a complete or partial failure of a road’s bed (foundation), which,
of course, can heavily damage such a road and, hence can impact road users, by impacting
driving safety.

11.  Asaresult of my education and experience, I am familiar with road construction,
reconstruction and maintenance costs.

12. I am currently employed by Butte County as the Assistant Director of the Public
Works Department. I have been so employed since February, 2005.

13. During the time I have been employed by Butte County Department of Public
Works, I have become familiar with County ordinances requiring that an encroachment permit be
obtained prior to construction of a access to properties adjoining County roads and I have
become familiar with the official records kept by the Department, including but not limited to the
County’s official maps maintained by the Department, records concerning County rights of way,
financial records setting forth the costs of road construction and repair projects and records
concerning permits issued by the Department. I am familiar with how said records have been
and are created and organized and, hence, I am familiar with how to access records of the
Department.

14.  Bardees Bar Road is a substandard, non-surfaced road in Butte County. It is
approximately 6.2 miles long and extends from its intersection with Big Bend Road to Bardees
Declaration of Shawn O’Brien

Butte County and AW’s DEA Comments
PG&E, Poe Project (P-2107-016-CA)
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Bar, on the North Fork Feather River.

15. The County has spent, currently spends and intends to spend, for the foreseeable
future, limited time/resources maintaining Bardees Bar Road, as there has been and is limited use
by county residents. I recently reviewed Public Works records concerning encroachment permits
issued. The Department has issued two driveway encroachment permits to, Jamie Kern and
Peggy Camp, owners of property on Bardees Bar Road.

16.  Irecently reviewed Public Works records concerning transportation permits
issued. On January 29, 2004, the Department issued Transportation Permit #040111M for an
over-legal-weight (permit required) Crane to travel to the Poe Powerhouse. The Department also
issued a permit in 1997 (970534) to PG&E for a road repair of Bardees Bar Road.

17.  Irecently reviewed the County’s official maps maintained by the Department, in
order to determine how many parcels are owned by individuals other than PG&E and Union
Pacific Railroad. Eight such parcels are adjacent to Bardees Bar Road.

18.  Irecently reviewed Department records concerning County rights of way and
located, with the assistance of the Deputy County Surveyor, Stuart Edell, an 80 foot wide
easement granted to the County by Great Western Power, which is for the area of the road which
passes through PG&E land. Exhibit A to this declaration is said easement, which does not
discuss maintenance of the Road.

19.  Itraveled the most of the length of Bardees Bar Road on Monday, January 30,
2006, and observed the road’s condition, as well as intersections of the road with other roads and
roads/driveways accessing private property along Bardees Bar Road. I also made observations
of the conditions adjacent to the road in the area of the parcels referenced above.

20. PG&E’s Poe Powerhouse Access Road intersects with Bardees Bar about 1.3
Declaration of Shawn O’Brien
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miles from the Big Bend Road.

21.  Inthe area of the parcels referenced above adjacent to Bardees Bar Road, only
two appear to have developed any sort of dwelling units. Use of Bardees Bar would appear to be
limited to these two dwelling units, occasional recreational use, and access to the Poe
Powerhouse by PG&E and the Union Pacific Rail line by Union Pacific Railroad.

22.  Aside from PG&E’s Poe Powerhouse Access Road, there are only three accesses
to private property on Bardees Bar Road which in my opinion are lawful, the two previously
mentioned driveway encroachments and one access near Big Bend Road. It is likely that this last
access road predates the County ordinance which requires that encroachment permits be
obtained, prior to construction of access to properties adjoining County roads.

23. A small slide had occurred on Bardees Bar Road, prior to my visit, between the
Powerhouse access road and the intersection of Big Bend Road. It occurred in a section of the
road within an easement granted to the County by the Great Western Power Company of
California in 1927. Based upon my education and experience, in my opinion, factors that may
have contributed to the slide are the inadequacy of the ditches that feed the culvert, which drains
runoff from above the road bed in that area, to accommodate heavy winter and spring runoff, in
the aftermath of a fire in the Poe area several years ago. The slide has heavily damaged the road
and resulted in partial failure of the road’s bed, which had caused an unsafe driving condition in
the area of the slide, as of the date of my visit. In this area, the road was barely passable on the
date of my visit. The Department has conducted only minor repairs to the road since the slide.

24.  In my opinion, it is necessary to reconstruct Bardees Bar Road along its entire
length and repair it in the location of the slide and in several other areas where the road bed has
completely washed out, to ensure the safety of the traveling public which uses Bardees Bar
Declaration of Shawn O’Brien
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Road. The repair in the location of the slide will require re-establishment of the flow lines in the
ditches that feed the culvert, as well as a substantial amount of excavation, filling and regrading
of the travel way. The road reconstruction and repair, as set forth in Exhibit B to this
declaration, an itemized estimate, will cost approximately $2.6 million.

25.  I'was present at an onsite meeting held to discuss the possible repair of the slide
on Monday, January 30, 2006. Representatives from Butte County Department of Public Works,
PG&E and the Union Pacific Railroad also were present. At the above referenced meeting, a
PG&E representative requested that Butte County repair and improve Bardees Bar Road,
particularly in the area of the slide, so that PG&E could transport new penstocks, via heavy
equipment, to the Poe Powerhouse area.

26.  Union Pacific Railroad representatives indicated that Union Pacific Railroad uses
the road to periodically to transport maintenance equipment to the railway and to
relieve/exchange train crews.

27.  Based upon my education and experience, as well as remarks made by the PG&E
representative at the above referenced meeting and observations I made of Bardee’s Bar Road
during my visit on Monday, January 30, 2006, it is my opinion that the majority of the wear on
the section of the road used by PG&E occurs as a result of the fact that PG&E uses heavy
equipment, including large trucks, on that section of the road, which includes the area in which
the slide occurred, which has been heavily damaged, and is likely still in an unsafe condition.

28.  Ideclare under penalty of perjury of the laws of the State of California and the
United States of America that the foregoing is true and correct, except as to opinions expressed
herein, and as to those opinions, I am informed and believe them to be correct, and that this
declaration was executed this 18th day of September, 2006, at the office of the Butte County
Declaration of Shawn O’Brien
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f 08/18/06 11:45 FAX 530 538 6891 BUTTE COUNTY COUNSEL G002
| _ _ ,

|

[

Counsel at 25 County Center Drive, Oroville, California 95965.

Respectfully submitted,

-

“'Shawn H. O’ Brien,
Assistant Director of the
Public Works Department,
BUTTE COUNTY

Declaration of Shawn O'Brien
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Bardee’s Bar Road

Re-licensing of Poe Power Plant encourages expansion of recreational uses in the area.
This will bring in more people who will have to traverse Bardee’s Bar, a substandard
County maintained gravel road. Bardee’s Bar will need to be improved in order to
accommodate the increased use.

PG&E should be required to design and rebuild Bardee’s Bar Road to the following
minimum standards:

Geometric design criterion: County Improvement Standards, Caltrans Highway Design
Manual, Plans and Specifications

Min. surface required: double chip seal coat over 6” of compacted Class 2 AB
Max. cut slope: 1’ vert. to 1.5 horz.
Max fill slope 1’ vert. to 2’ horz.

It is anticipated that the existing alignment will be used in most cases, however;
modification of the existing cuts and fills to accommodate design standards may require
additional right of way. PG & E owns land on either side of Bardee’s Bar Road. An
alternative to granting additional right of way would be the construction of retaining
walls.

Approximate cost to design and construct the improvements to Bardee’s Bar:

Rebuild approx. 6.2 miles of Bardee’s Bar Road  $210,000/mile $1,302,000
Double chip road surface $100,000/mile $ 620,000
Repair failed section $ 200,000

Sub Total Construction Costs $2,122,000

Design and Construction Management costs (20% of construction costs) $ 424,400

Environmental documents $ 30,000
Geotechnical consultant to review failed section $ 30,000
Estimated Total costs $2,606,400

Estimated costs do not include any additional right of way, retaining walls or
environmental mitigation costs.
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Bardee’s Bar Road

Re-licensing of Poe Power Plant encourages expansion of recreational uses in the area.
This will bring in more people who will have to traverse Bardee’s Bar, a substandard
County maintained gravel road. Bardee’s Bar will need to be improved in order to
accommodate the increased use.

PG & E should be required to design and rebuild Bardee’s Bar Road to the following
minimum standards:

Geometric design criterion:  County Improvement Standards, Caltrans Highway Design
Manual, Plans and Specifications

Min. surface required: double chip seal coat over 6 of compacted Class 2 AB
Max. cut slope: 1’ vert. to 1.5” horz.
Max fill slope 1’ vert. to 2’ horz.

It is anticipated that the existing alignment will be used in most cases, however;
modification of the existing cuts and fills to accommodate design standards may require
additional right of way. PG & E owns land on either side of Bardee’s Bar Road. An
alternative to granting additional right of way would be the construction of retaining
walls.

Approximate cost to design and construct the improvements to Bardee’s Bar:

Rebuild approx. 6.2 miles of Bardee’s Bar Road ~ $210,000/mile $1,302,000
Double chip road surface $100,000/mile $ 620,000
Repair failed section $ 200,000

Sub Total Construction Costs $2,122,000

Design and Construction Management costs (20% of construction costs) $ 424,400

Environmental documents $ 30,000
Geotechnical consultant to review failed section $ 30,000
Estimated Total costs $2,606,400

Estimated costs do not include any additional right of way, retaining walls or
environmental mitigation costs.
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DECLARATION OF GEOFFREY MCQUILKIN

I, GEOFFREY MCQUILKIN, declare the following:

1. The facts stated herein are known personally to me.

2. I am the Executive Director of the Mono Lake Committee, and I have worked
for the Committee since 1990. The Mono Lake Committee is a non-profit citizens’ group
dedicated to protecting and restoring the Mono Basin ecosystem, educating the public about
Mono Lake and the impacts on the environment of excessive water use, and promoting
cooperative solutions that protect Mono Lake and meet real water needs without transferring
environmental problems to other areas. The Mono Lake Committee has 15,000 members.

3. Mono Lake is an outstanding environmental resource of state, national, and
international significance. The lake, its unique ecosystem, its migratory birds, its scenic
views, and its surrounding wetlands and streams all have received protection and recognition
through a variety of designations. These include the creation of a National Forest Scenic Area
by the U.S. Congress, the creation of a State Reserve by the California Legislature, and the
protection of Mono’s Public Trust resources by the State Water Resources Control Board.
Mono Lake was once the site of an epic water rights battle; now it is a model for the type of
principled win-win environmental solutions that can preserve the vitality of our cities,
economy, and the valuable natural areas on which they rely.

4. The lake is among the most popular destinations in Mono County, attracting

over a quarter million visitors annually. However, thirty years ago Mono Lake was virtually

Declaration of Geoffrey McQuilkin
Butte County and AW’s DEA Comments
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unknown, and very few people made it a travel destination. The establishment of two Mono
Lake visitor centers in Lee Vining has been critical to changing this visitation pattern.

5. We have found that visitor centers, in the eyes of the public, indicate the
existence of significant natural or cultural resources worth visiting. Accordingly, visitation to
an area and use of a visitor center increase after establishment of a visitor center.

6. Mono Lake’s two visitor centers were constructed because forward looking
individuals and legislators recognized the existence of an outstanding natural resource of broad
public interest. After construction, visitor centers created a venue for travelers to learn about
Mono Lake. Demand for, and use of, the centers increased accordingly.

7. The first center was opened by the Mono Lake Committee in 1979. It was a
small facility located in an existing commercial building. At the time, virtually no one
identified Mono Lake as a travel destination. When given the opportunity to stop in at the
visitor center and learn about the lake’s unique resources, many people became fascinated with
Mono Lake. Thus began Mono Lake’s rise to its current status as a premier natural area
destination in California.

8. In 1979 the visitor center served 4,060 individuals. Today, the same facility
serves nearly 80,000 visitors annually.

0. The second center was opened by the United States Forest Service (USFS) in
1984. The USFS manages lands around Mono Lake, which have been reserved by Congress
as a National Scenic Area. The legislation which created the Scenic Area also authorized
construction of a visitor center, which was subsequently funded and opened in 1992. The
Declaration of Geoffrey McQuilkin
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Forest Service Visitor Center is a substantial facility with excellent views of the lake, extensive
educational exhibits, a theater (and award winning Mono Lake movie), and an interpretive
staff. The center was constructed in recognition of Mono Lake’s outstanding natural value.
With its establishment, visitors soon followed and were rewarded by the opportunity to learn

about Mono Lake. Visitation to the center has grown substantially since 1992.

United States Forest Service Visitor Center Visitation

Year 1993 1999 2003 2005

Visitors 64,218 70,611 113,294 116,549

10.  We have also found that our visitor centers enhance the local economy of our
rural area. The information available at the visitor centers encourages visitation to our area,
and it also encourages current visitors to plan longer stays. Local motels, restaurants,
markets, service stations, and shops benefit economically as a result. Over the past 30 years
our small town has come to see Mono Lake as a major economic asset due to the large increase
in visitation facilitated by visitor center services. An extensive survey of visitors and their
economic impact was conducted in the early 1990s by Jones and Stokes Associates. Using
unadjusted figures from this study shows that current day visitation contributes in excess of $4
million to the local economy.

11.  In summary, at Mono Lake we have found that exceptional natural resources are
of public interest and a visitor center is an excellent way to identify the existence of the

resource for travelers and to educate them about its value.

Declaration of Geoffrey McQuilkin
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12. I declare under penalty of perjury of the laws of the State of California and the
United States of America that the foregoing is true and correct and that this declaration was
executed this 18™ day of September, 2006 at Highway 395 at Third Street, Lee Vining,
California.

Respectfully submitted,

Geoffrey McQuilkin
Executive Director
MONO LAKE COMMITTEE

Declaration of Geoffrey McQuilkin
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Pacific Gas and Electric Company,

Poe Hydroelectric Project P. no. 2107-016

N N N N

COMMENTS OF BUTTE COUNTY ON 10J) MEETING SUMMARY

Butte County comments on the “10(j) Meeting Summary” (Jan. 11, 2007) in this
proceeding.

We are grateful for the opportunity to participate substantively in the Section 10(j)
meeting which occurred on November 28, 2006. We believe that the summary is a generally
accurate description of what Commission Staff and the resource agencies said. We submit
these comments to underscore certain of our questions or recommendations that the meeting
summary omits or only partly conveys.

1. Water Temperature Moderation Program

The meeting summary correctly reports that the resource agencies withdrew their initial
proposal (April 2005) of a minimum flow schedule which included a bump-up via a Water
Temperature Moderation (WTM) protocol. They stated that they now support a subsequent
proposal (Oct. 2005), not analyzed in the Draft Environmental Assessment (DEA), whose
higher minimum flows would provide similar temperature benefits. The meeting summary
states that Commission Staff intend to analyze the October 2005 proposal in the Final
Environmental Assessment (FEA).

During the discussion of this item, Butte County asked a question to the effect:
Will the FEA analyze alternatives responsive to the State Water Board’s 2006 finding
that the North Fork Feather (including the Poe Bypass Reach) does not attain water

temperature standards and is impaired under Clean Water Act (CWA) section 303(d)?

Flow regulation and hydromodification are the stated causes for this listing in Resolution 2006-
079." The U.S. Environmental Protection Agency has approved the State Water Board’s 2006

t See http://www.waterboards.ca.gov/resdec/resltn/2006/rs2006 0079.pdf (resolution);

http://www.waterboards.ca.gov/tmdl/docs/303dlists2006/final/r5 final303dlist.pdf, p. 13 (listings for Central
Valley waters).
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CWA Section 303(d) List of Water Quality Limited Segments: Central Valley Basin,* thus
establishing federal and State obligations for correction of the causes of impairment.

As the State Water Board reported in their March 8, 2007 letter (eLibrary 20070308-

5110), Commission Staff responded at the meeting that this listing is new information that the
FEA will consider. It was our understanding that the Commission Staff were not aware of this
listing prior to the meeting. We ask that Commission Staff address the following questions.

Will the FEA include new or modified alternatives to attain water temperature standards
in the Poe Bypass Reach? If so, which?

Does the October 2006 listing affect the legal standards which Commission Staff will
apply under Federal Power Act (FPA) section 10(j) to determine the consistency of a
minimum flow release and the purposes of the Federal Power Act? If so, how?

In light of this impairment listing, does the Commission Staff consider the October 2005
proposal to be consistent, or inconsistent, with the purposes of the Federal Power Act?
Why ?

Will the Commission analyze project impacts on the presence, distribution, and
chemical composition (including the possibility of methylation) of mercury, and
alternatives to mitigate any adverse impacts, in light of the CWA section 303(d) listing
of the North Fork Feather, including the Poe Bypass Reach, as impaired by mercury ?’

Will the Commission analyze whether and, if so, how the project may contribute to the
CWA section 303(d) listing of the Feather River below Oroville as impaired by mercury
and “unknown toxicity”?* Butte County understands that (and asks that the State Water
Board confirm whether) the latter impairment may include PCBs. If so, the Department
of Water Resources has located PCB contamination in the North Fork Feather in the
vicinity of the Poe Powerhouse.’

5.

See http://www.waterboards.ca.gov/tmdl/docs/303dlists2006/final/usepa partialapproval.pdf.

See footnote 1.

ld.

California Department of Water Resources, Contaminant Accumulation in Fish, Sediments and the

Aquatic Food Chain: Study Plan W2, Phase 2 Report (2006), p. 5-8.
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2. Instream Flow Releases

The meeting summary reports most of the discussion which related to the preliminary
finding that the April 2005 proposal’s minimum flow release for the benefit of aquatic habitat
is inconsistent with the purposes of the Federal Power Act. We asked a question to the
following effect:

In the FEA’s developmental analysis, what specific standards will Commission Staff
apply to evaluate the cost-effectiveness of a proposed flow schedule, and specifically, to
determine whether a schedule is too costly in foregone generation relative to the benefit
fo aquatic resources?

The participants also discussed how Poe Dam spills into the Poe Bypass Reach, when
in-flow exceeds the diversion capacity. Butte County asked:

In the baseline condition, how frequently do such spills occur into the Poe Bypass
Reach? Please provide a spill hydrograph, showing both frequency and magnitude of
flow changes associated with such spills.

Commission Staff requested responsive information. PG&E provided such information
in its Dec. 13, 2006 and Jan. 5, 2007 submittals. The attachment, “RCC ERC Flow
Presentation” (Nov. 11, 2006), shows frequency and magnitude of spills at Poe Dam from
April - June in two years, 1998 and 2006. For example, the attachment shows that flow
changes (during a 15-minute period) in the Poe Bypass Reach exceeded 1,000 cfs on 422
occasions in 1998 and 39 occasions in 2006.

Consistent with our question and the resulting discussion on November 28", we request
that the Commission Staff address the following questions.

What is the baseline condition for spills into the Poe Bypass Reach? Please display:

= Frequency by month and year type. Years should not be limited to 1998 and
2006, unless the Commission finds that those years are representative of the
entirety of the baseline condition.

=  Magnitude of spills in increments (e.g., 100, 500, and 1,000 cfs, as in the
RCC ERC Flow Presentation) meaningful to the condition of the aquatic
resources.

= Time step which is also meaningful to the condition of aquatic resources. In
its RCC ERC Flow Presentation, PG&E used a 15-minute time step. PG&E
did not explain why that is the appropriate time step to analyze project spills
and their impacts on aquatic resources. Specifically, they did now explain

Butte County Comments on 10(j) Meeting Summary
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5-8.

whether the impact to a life stage (eggs, juveniles, etc.) of a given aquatic
resource is materially less if a given magnitude of spill occurs across a
somewhat longer time step, such as 30 minutes or 1 hour. We believe that,
if such a longer time step is used, the frequency of spills of any magnitude
may increase in any given year. Thus, Commission Staff should evaluate
whether the 15-minute time step used in the RCC ERC Presentation may
understate the frequency of spills adverse to aquatic resources. The analysis
in the FEA should use the time step which shows the maximum frequency of
spills probably adverse to aquatic resources. Or, if the power of this
variable is disputed, the analysis should show frequency of a given
magnitude of spill across different time steps.

The DEA suggests that a supplemental flow release for recreational boating in the Poe
Bypass Reach may have adverse impacts on frogs and macroinvertebrtates.

If so, does an operational spill of comparable flow magnitude cause
comparable impacts on aquatic resources?

If so, will the FEA consider alternatives to prevent or moderate such
impacts?

What is the flow hydrograph below the Poe Powerhouse? E.g., how often do flow
changes of 100, 500, and 1,000 cfs or more occur, by month and year type?

Does any frog or macroinvertebrate habitat exist there?

If so, what is the impact of powerhouse operations on those aquatic
resources?

Will the FEA consider alternatives to prevent or moderate such impacts?

No comments.

Aquatic Resources Monitoring.

In the Nov. 28™ meeting, Butte County recommended that the monitoring program

include management objectives for the condition of the aquatic resources, as well as testable
hypotheses how the required flow schedule and other mitigation measures will affect such
condition. In other words, it is not meaningful for PG&E to monitor population trends for a
given resource, in the absence of a scientific method to use such data to evaluate the
effectiveness of the mitigation measures. Agencies agreed. Butte County proposed Article
415 in the new license for Roanoke Rapids Project (P-2009) as one example of such a method.

Butte County Comments on 10(j) Meeting Summary
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Will the FEA analyze or recommend management objectives or testable hypotheses as
elements of the monitoring program, to evaluate the effects of the flow schedule or other
mitigation measures on such resource?

Schedule

At the November 28™ meeting, Butte County recommended that Commission Staff
consult with the State Water Board to determine how to coordinate the FEA and the
environmental record for the water quality certification. State Water Board and other agency
staff concurred. Unfortunately, in a Feb. 5, 2007 letter (eLibrary 20070205-3049),
Commission Staff stated their target of March 2007 to publish the FEA. To the best of our
knowledge, they have not consulted with State Water Board staff regarding scope or content of
the FEA, and specifically, how they plan to respond to water quality issues raised by the State
Water Board’s or other comments on the DEA.

In a Feb. 21, 2007 letter (attached as Attachment 1, not yet docketed in eLibrary), the
State Water Board staff stated that they would prepare a separate environmental document
under the California Environmental Quality Act (CEQA) as the basis for certification of this
project, if the FEA does not “...adequately address resource issues affecting surface waters.”
Indeed, the State Water Board is preparing a CEQA document in the relicensing proceeding for
the Upper North Fork Feather, because it found that the Commission’s EIS did not adequately
analyze temperature impacts. See eLibrary 20060127-0074 (Jan. 11, 2006), 20051011-0151
(Sept. 29, 2005); see also Attachment 2 (description of ongoing temperature studies).®

The target publication of the FEA in this proceeding — while taking the “monkey off
the back” of Commission Staff — would delay the actual relicensing decision if, as a result of
unmet needs, the State Water Board would then prepare a duplicative environmental document
for its certification. Under Clean Water Act section 401(a)(1), the relicensing decision can
only occur after certification. We respectfully submit that it is in the public interest for the
Commission and the State Water Board to coordinate in a manner that maximizes the extent to
which the Board may rely on the FEA.

In our DEA Comments (Sept. 19, 2006), Butte County requested that Commission
Staff hold a technical conference to address disputed factual issues relevant to both the
licensing and certification decisions. We regret that Commission Staff has not responded to
that request. We renew that request.

The conference should address disputed issues of fact which are plainly not resolved by
the written filings in the record. These include: (1) the comparative effectiveness of the
October 2005 flow schedule, Staff Recommendation, and the NLA proposal to prevent or

6 This attachment was prepared by the State Water Board’s consultant in that proceeding, North State

Resources. See http://www.waterrights.ca.gov/FERC/ceqa projects.html.
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mitigate temperature exceedances that occur in the baseline condition; (2) whether the State
Water Board would require analysis, additional to what is in the relicensing record, as the basis
for its certification decision on temperature impacts, particularly in light of the 2006 CWA
Section 303(d) List; (3) the comparative impacts of operational spills versus a supplemental
boating flow schedule on aquatic resources in the Poe Bypass Reach; and (4) whether a
supplemental boating flow schedule would result in a substantial increase in boating and other
recreational uses of the Poe Bypass Reach and, if so, the associated economic benefits.

The technical conference will help the Commission consider whether these disputed
issues may be resolved through further written filings. In the absence of a timely response
from Commission Staff, Butte County will move that the Commission hold a trial-type hearing
before an Administrative Law Judge. We believe that the resolution of the disputed issues of
fact above plainly would benefit from cross-examination to test the data and analytical
methods, as well as the motives and credibility, of experts proffering contradictory evidence on
these issues. See 18 C.F.R. § 4.34(a), 18 C.F.R. § 385.501; Hydropower Licensing under the
Federal Power Act, 104 FERC 9§ 61,109, Ps. 211 - 212; General Motors Corporation v.
FERC, 656 F.2d 691, 709 (D.C. Cir. 1981); Environmental Action v. FERC, 996 F.2d 401
(D.C. Cir. 1993); and Louisiana Association of Independent Producers and Royalty Owners v.
FERC, 958 F.2d 1101, 1103 (D.C. Cir. 1993).

Comprehensive Plan

Pursuant to 18 C.F.R. § 2.19 and 18 C.F.R. § 385.212, Butte County hereby moves
that the Commission accept the State Water Board’s 2006 CWA Section 303(d) List of Water
Quality Limited Segments: Central Valley Basin, as a comprehensive plan under FPA section
10(a)(2) for the purpose of this proceeding. This list is a de jure amendment to the Water
Quality Control Plan, which is already accepted as a comprehensive plan.” The list is “a
comprehensive study” of all designated beneficial uses of all surface waters in the State, in
compliance with 18 C.F.R. § 2.19(b)(1). The record for this list includes a description of the
methods and data relied on, in compliance with id., § 2.19(b)(2).

\\

7 OEP’s List of Comprehensive Plans (Sept. 2006) includes Water Quality Control Plan Report (1995).
See http://www.ferc.gov/industries/hydropower/gen-info/licensing/complan.pdf, p. 12. We request confirmation
that this 1995 report, as filed with the Commission, includes the Central Valley Basin Plan (1994). We note that
the DEA in this proceeding (p. 238) lists that Basin Plan as a filed comprehensive plan.
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C.F.R. § 385.2010(f), service is by email only unless a person is designated for mail service.

Dated: March 15, 2007
By:

C. Russell Hilkene

NATURAL HERITAGE INSTITUTE
100 Pine Street, Ste. 1550

San Francisco, CA 94111
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»‘ State Water Resources Control Board
[

Division of Water Rights
1001 | Street, 14" Floor ¢ Sacramento, California 95814 « 916.341.5300
Secretary for Fax: 916.341.5400 & www.waterrights.ca.gov Governor

Environmental Protection

February 21, 2007

Mr. Tom Jereb

Pacific Gas and Electric Company
Mail Code N11C

P.O. Box 770000

San Francisco, CA 94177

Dear Mr. Jereb:

REQUEST FOR WATER QUALITY CERTIFICATION ON RELICENSING OF THE
POE HYDROELECTRIC PROJECT (FERC PROJECT NO. 2107)

Thank you for your letter to the State Water Resources Control Board (State Water Board),
requesting water quality certification or waiver pursuant to Section 401 (a)(1) of the Federal
Clean Water Act (CWA) (33 USC 8§1341), for relicensing of Pacific Gas and Electric Company’s
(PG&E) Poe Hydroelectric Project (Project No. 2107). The letter, received January 22, 2007,
also serves as a formal withdrawal of PG&E's prior request of record (January 27, 2006) for
certification of this project. Receipt of the PG&E letter initiates a one-year time clock for the
State Water Board to act on the request for water quality certification, subject to completion of
the environmental process described below.

A Section 401 water quality certification may be issued if it is determined that there is
reasonable assurance that an activity is consistent with federal and state water quality
standards. Issuance of a water quality certification is a discretionary act and is subject to the
California Environmental Quality Act (CEQA). The State Water Board must consider a final
environmental document on the Poe Project that satisfies CEQA. This document must identify
measures, if necessary, that will avoid, reduce or mitigate potential significant impacts to the
designated beneficial uses of the surface waters affected by the project, and any monitoring
program necessary to ensure compliance. It is our understanding that the Federal Energy
Regulatory Commission (FERC), acting as the federal lead agency under the National
Environmental Policy Act (NEPA) for the Poe Project, will prepare and issue shortly, a final
environmental document for their licensing action. CEQA encourages the use of an existing
NEPA document (Pub. Res. Code §21083.7), in lieu of preparing a new environmental
document. As long as the federal document meets CEQA requirements and adequately
addresses resource issues affecting surface waters, the final NEPA document may be used to
satisfy our CEQA needs. However, in the event that the NEPA document prepared by FERC is
not adequate for CEQA compliance, a separate effort will be required to meet the requirements
of CEQA.

A final environmental document, determined adequate for State Water Board use in CEQA
compliance, must be provided to State Water Board staff no later than October 19, 2007, to
allow adequate time for staff to review and to prepare water quality certification
recommendations for action by the State Water Board Executive Director. If the final
environmental document is not provided by the date identified above, State Water Board staff
will recommend denial of water quality certification without prejudice subject to completion of an
adequate environmental document. In the event that an adequate final CEQA document is not

California Environmental Protection Agency

i
o Recycled Paper
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Mr. Tom Jereb 2 February 21, 2007

available for PG&E'’s timely submittal to State Water Board staff, PG&E may choose to avoid a
denial action by withdrawing the request for 401 Certification.

State Water Board staff appreciates the cooperation of PG&E staff and looks forward to
working with you on this matter. Should you have questions regarding this project please
contact me at (916) 341-5397 or e-mail: sstohrer@waterboards.ca.gov, or you may contact Les
Grober, Chief of the Hearings and Special Projects Section, at (916) 341-5428.

Sincerely,
ORIGINAL SIGNED BY

Sharon Stohrer
Environmental Scientist

cc: Ms. Magalie R. Salas, Secretary
Federal Energy Regulatory Commission
888 First Street, N.E.
Washington, D.C. 20426

Mr. John Mudre

Federal Energy Regulatory Commission
888 First Street, N.E.

Washington, D.C. 20426

Ms. Alexis Strauss, Director
Water Division

USEPA, Region

75 Hawthorne Street

San Francisco, CA 94105

Mr. James C. Pedri, Assistant Executive Officer
CA Regional Water Quality Control Board

415 Knollcrest Drive

Redding, CA 96002

Ms. Pamela Creedon, Executive Officer
CA Regional Water Quality Control Board
11020 Sun Center Drive #200

Rancho Cordova, CA 95670-6114

Mr. Randy Livingston

Pacific Gas and Electric Company
Mail Code N11E

P.O. Box 770000

San Francisco, CA 94177
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UPPER NORTH FORK FEATHER RIVER PROJECT (FERC #2105)
PROJECT RE-OPERATION/WATER TEMPERATURE STUDIES - SUMMER 2006
FOR DEVELOPMENT OF CEQA ALTERNATIVES

BACKGROUND

The Upper North Fork Feather River Hydroelectric Project (FERC #2105), owned by Pacific Gas
and Electric Company (PG&E) is currently in the process of federal relicensing. Prior to
issuance of a water quality certification for relicensing of the hydroelectric project, the State
Water Resources Control Board {State Water Board) must evaluate the whole of the
hydroelectric project and its potential for impacts to the environment, including effects to water
quality and water temperature within and downstream of the project. Water temperature impacts
have been identified in the North Fork Feather River (NFFR), and the State Water Board
continues to investigate measures that can effectively minimize those impacts. As required by
the California Environmental Quality Act (CEQA), the State Water Board is developing an
Environmental Impact Report in connection with the State Water Board’s water quality
certification decision. The EIR will analyze CEQA Alternatives that consist of a suite of
resource measures including measures to reduce seasonal water temperatures in the NFFR.

A broad range of potential measures for reducing water temperature along the NFFR to restore
and protect the cold freshwater habitat beneficial use have been developed by PG&E and
supplemented by Stetson Engineers from the North State Resources Team, consultants to the
State Water Board. Various combinations of these measures could achieve the water
temperature goal of 20 °C or below, established in the Rock Creek Settlement Agreement. A
plan for special study of hydroelectric re-operation and water temperature relationships was
developed by Stetson Engineers, in close collaboration with PG&E, for implementation in
Summer 2006. The study plan establishes two water temperature monitoring programs occurring
concurrently: 1) a special re-operation of FERC Project #2105 and focused monitoring program
of selected water bodies (hereinafier, “special testing program”), and 2) a routine monitoring
program of the NFFR water bodies. The overall objectives of these two programs are:
e To demonstrate, through actual operation and field measurement, the effectiveness of
certain measures aimed at reducing water temperature along the NFFR; and,
¢ To provide data to support development of new or enhancement of existing computer
simulation models of water temperature to enable formulation and evaluation of the o
effectiveness of CEQA alternatives for achieving the temperature objective. ‘

SPECIAL TESTING PROGRAM UPDATE

Five special tests were recently completed. These tests include:

e Special Tests 1, 2 and 4 - Increased Canyon Dam Release Test with Strict Peaking
Operations for Caribou #2 Powerhouse ‘
The purpose of this special test was to better understand the effects of increased releases (at
three different release rates: 90 cfs, 250 ¢fs, and 600 cfs) from the Canyon Dam low level
outlets on: 1) rate of warming along the Seneca Reach, 2) the thermal structure at Belden
Reservoir, 3) the water temperature of Belden Dam releases, and 4) thermal responses in the
downstream reaches (i.e., Rock Cree, Cresta, and Poe reaches). These special tests are
designed based on the principle that denser cold water from the Canyon Dam low level outlet
would plunge into the bottom of Belden Reservoir without mixing during the Caribou #2 PH
off-peaking hours and then transport along the bottom to Belden Dam for release to the river.
During the Caribou #2 PH on-peaking hours, the cold water from the Canyon Dam low level

1




outlet would be completely mixed with much higher warm water discharges from the
Caribou #2 PH.

s Special Test 3 - Extended Off-Peaking Hours Test for Caribou #2 Powerhouse with
Increased Canyon Dam Release at 250 cfs
The purpose of this special test was to better understand the effects of peaking operations at
the Caribou #2 Powerhouses on the thermal structure at Belden Reservoir and the water
temperature of Belden Dam releases. This special test is designed based on the principle that
extended off-peaking hours for the Caribou #2 Powerhouse will provide more opportunity for
cold water from Canyon Dam’s low level outlet to plunge to the bottom of Belden Reservoir.

¢ Special Test 5 - Caribou Special Test with Reduced Butt Valley PH Flows at 500 cfs
The purpose of this special test was to better understand the relationship between Prattville
Intake flow rates and discharge water temperature at the Butt Valley PH, and whether cold
water discharged from the Butt Valley PH (under reduced intake rates) would plunge without
mixing and travel submerged in Butt Valley Reservoir to become available for withdrawal at
the Caribou #1 Intake. Historical data indicated that decreasing volume and approach
velocity at Prattville Intake would reduce tailrace discharge water temperature.

» Special Test 6 - Increased Grizzly Creek Release Test
The purpose of this test is to better understand the effectiveness of increased Grizzly Creek
releases on reducing warming rate as flow travels down the creek and is delivered to the
Cresta reach.

Special tests 1 — 5 were conducted in a coordinated fashion from July 2 through August 5. Data
from these tests is currently being collected and prepared for further examination and analysis.
Special test 6 is scheduled for August 10— 15.

ROUTINE MONITORING PROGRAM

The routine water temperature monitoring program includes NFFR stream flow and temperature
data collection, powerhouse discharge and temperature data collection, reservoir temperature
profile monitoring, and meteorologic monitoring. The purpose of this routine monitoring is to
1) collect a complete and comprehensive set of data along the entire NFFR for recalibration of
the existing reservoir water temperature models for Lake Almanor, and 2) to develop and
calibrate new reservoir water temperature models for Butt Valley, Belden, and possibly Rock
Creek Reservoirs. This routine monitoring program is similar to the monitoring program
conducted by PG&E in 2002-2004, under the Rock Creek-Cresta License. It covers the
watershed from Lake Almanor to the Poe Powerhouse and will enhance the understanding of
thermal responses for the entire NFFR system to cool water infusion during the special tests,
changes in reservoir operations, and meteorologic conditions. The routine monitoring program
consists of:
e Continuous monitoring of stream flow and water temperature at selected stations;
¢ Continuous monitoring of reservoir water temperatures at about 5 feet depth intervals and
lake stage in Lake Almanor, Butt Valley, Belden, and Rock Creek Reservoirs as well as
periodic water temperature profile monitoring at more refined intervals;
e Continuous monitoring of local meteorologic conditions using the existing meteorology
stations at Prattville Intake and Rock Creek Dam.

The routine monitoring program was initiated in April and will end in early October. This time
period overlaps with the special testing program and covers the complete stratification cycle in
the reservoirs.
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BEFORE THE UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE

Pacific Gas and Electric Company,
Poe Hydroelectric Project
FERC No. P-2107

FS Docket No.

N N N N

NOTICE OF APPEARANCES AND REQUEST FOR HEARING BY BUTTE COUNTY,
CALIFORNIA AND AMERICAN WHITEWATER REGARDING FINAL SECTION 4(E)
CONDITIONS FOR POE HYDROELECTRIC PROJECT

I.
INTRODUCTION

On May 28, 2007, the Forest Service filed, before the Federal Energy Regulatory
Commission, “Final Section 4(e) Terms and Conditions and Section 10(a) Recommendations; Poe
Hydroelectric Project, FERC No. 2107” (e-Library no. 20070528-5003) (May 28, 2007).
Pursuant to 7 C.F.R. § 1.621, Butte County, California and American Whitewater (AW) file this
request for hearing within 30 days of the Forest Service’s filing of the Final Section 4(e)
Conditions. This request challenges disputed issues of material fact related to the ramping rates
established by Conditions 24.2, 24.5, and 27.1.

The redlining convention used in the Final Section 4(e) conditions shows that these
specific conditions are “new.” See id., pp. 13, 16, 17. That convention means that these specific
conditions did not appear in the Preliminary Section 4(e) Conditions, as filed on April 6, 2005 in
this proceeding. See eLibrary no. 20050406-5026.

Preliminary Condition 24.5 proposed ramping rates for Poe Diversion Dam. These rates

were “for the preservation and improvement of aquatic resources in the Project area.” Id., p. 17.

Appearances and Request for Hearing
PG&E, Poe Hydroelectric Project (P-2107)
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They applied to controllable releases from Poe Dam. They did not apply to uncontrollable
releases and powerhouse discharges. Id. These rates were: 250 cfs/hour up-ramp and 150
cfs/hour down-ramp, as measured at NF 23, for the period March through June; and 400 cfs up-
ramp and 1,500 cfs down-ramp, during the remainder of the year. Id. The preliminary
conditions did not provide for recreational flow releases and thus did not include a ramping rate
for that purpose.

The Forest Service concluded that the ramping rates proposed by Preliminary Condition
24.5 were “...deemed to be not adequate for the protection of fylf [foothill yellow-legged frogs].”
Supplemental Rational Information, p. 2. Final Conditions 24.2, 24.5, and 27.1' set ramping
rates based on stage rather than fixed flow values. See id.

[ | When egg, metamorph, and juvenile life stages of the foothill yellow-legged

frog (FYLF) are not present in the bypass reach. For the purpose of a controllable spill which

both is “non-discretionary”? and does not result in a powerhouse outage, the final ramping rate is:
1 foot/hour (or less) up and .5 foot/hour (or less) down. Final Condition 24.5(a), p. 16. Under

Condition 24.5(c), for the purpose of recreation flow releases during this period, the ramping rate

! Final Condition 24.1 requires PG&E to provide minimum flow releases for the preservation and improvement

of aquatic resources. This flow schedule is different than the counterpart in the preliminary conditions. Butte County
and AW support this new flow schedule.

Final Condition 27.1 requires the licensee to provide 6,000 acre-feet/year in Normal or Wet years for the
purpose of recreational flow releases. 1d., p. 17. Butte County and AW support this new flow schedule.
2 Controllable is defined as “releases into the Poe Bypass Reach greater than the required baseflow but less than
3,000 cfs that can be controlled by regulating flow through the governing units.” Final Condition 24.5(a), p. 16.
3 “Non-discretionary” is described as “natural.” Final Condition 24.5(a), p. 16. “Discretionary” is defined as a
“flow that the licensee chooses to spill into the Poe bypass reach above the required minimum instream flow when there
is flow capacity available in the governing units that could capture such spill.” Final Condition 24.2, p. 13.
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is different: .5 foot/hour (or less) up or down, with a 2-hour step between each step down. Id.,
p- 17.

u When those life stages are present in the bypass reach. For the purpose of

controllable, non-discretionary spills, the final ramping rate is: .5 foot/hour (or less) up or down,
with a 2-hour separation between each down step. Final Condition 24.5(a), p. 17. For the
purpose of “controllable” and “discretionary” spills, the condition requires that PG&E undertake
“...reasonable controllable actions to minimize the magnitude, duration, and potential adverse
ecological impacts of such flow, including compliance “...to the extent practicable” with these
stage limitations. See Final Condition 24.2, p. 13, as incorporated by Condition 24.5(a).
Finally, for the purpose of recreational flow releases, the ramping rate is different during this
period: “.2 foot stage change (approximately 100 cfs).” Condition 27.1, p. 17.

Butte County and AW enthusiastically support the Forest Service’s Final Section 4(e)
Conditions in all respects other than the ramping rates stated above. These conditions will
significantly enhance the baseline condition of the public trust resources affected by the Project.
Such conditions include: the minimum flow schedule in Condition 24.1; the recreation flow
schedule in Condition 27.1; the Recreation River Flow Technical Review Group in Condition
27.3; and the Recreation Enhancement, Construction, and Implementation Plan in Condition 29.
We are very grateful for the hard work and leadership of the Forest Service - through the Plumas
National Forest, Regional Office, and Office of Regional Counsel - in seeking to resolve disputed
issues of fact and law over the course of the many years of this proceeding. Our hearing request

is limited to the factual basis for the ramping rates stated in Conditions 24.2, 24.5, and 27.1; and
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specifically, addresses the factual statements used to justify the different ramping rates for power
operations and boating flow releases into the Poe bypass reach.

II.
PARTY STATUS

Butte County is a party in the relicensing proceeding. FERC granted Butte County’s
unopposed motion to intervene on July 8, 2004. See e-Library no. 20040708-3078. As a license
party, Butte County may file this hearing request under 7 C.F.R. § 1.22(a)(1)(1).

On April 28, 2004, American Whitewater (AW) filed a timely motion to intervene in the
relicensing proceeding. See e-Library no. 20040428-5024. Because the motion was unopposed,
AW became a party by operation of law 15 days after its motion was filed. See 18 C.F.R. §
385.214. As a license party, AW may file this hearing request under 7 C.F.R. § 1.22(a)(1)(i).

I1I.
NOTICE OF APPEARANCES

Pursuant to 7 C.F.R. §§ 1.10 - 1.11, Butte County and AW hereby enter appearances of

our representatives in this proceeding.

Butte County

Richard Roos-Collins is authorized to appear in this proceeding as Special Deputy District
Attorney on behalf of Butte County. He is a member in good standing of the State Bar of
California (Bar. No. 127231). His contact information is:

Richard Roos-Collins

Special Deputy District Attorney
Butte County

100 Pine Street, Ste. 1550

San Francisco, CA 94111

(415) 693-3000 ext. 103

(415) 693-3178 (fax)
rrcollins@n-h-i.org.
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Bruce Alpert is authorized to appear in this proceeding as County Counsel for Butte
County. He is a member in good standing of the State Bar of California (Bar. No. 075684). His
contact information is:

Bruce Alpert

County Counsel

Butte County

25 County Center Drive
Oroville, CA 95965
(530) 538-7621

(530) 538-6891 (fax)
balpert@buttecounty.net.

Harold M. Thomas is authorized to appear in this proceeding as Special Deputy District
Attorney on behalf of Butte County. He is a member in good standing of the State Bar of
California (Bar. No. 131212). His contact information is:

Harold M. Thomas

Special Deputy District Attorney
Butte County

25 County Center Drive
Oroville, CA 95965

(530) 538-7411

(530) 538-7071 (fax)
hthomas@buttecounty.net.

Rob Mackenzie is authorized to appear in this proceeding as outside counsel for Butte
County. He is a member in good standing of the State Bar of California (Bar. No. 131653). His
contact information is:

Robert W. MacKenzie
MacKenzie Land Law

1395 Ridgewood Drive, Suite 300
Chico, CA 95973

(530) 895 9902
rwm@mackenzielandlaw.com.
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American Whitewater

Dave Steindorf is authorized to appear in this proceeding on behalf of American
Whitewater (AW). He is a full-time employee of AW, as California Stewardship Director. His
contract information is:

Dave Steindorf

California Stewardship Director
American Whitewater

1325 Deodara Way

Paradise, CA 95969

(530) 876-1335
dave@amwhitewater.org.

Iv.
APPLICABLE LAW

Energy Policy Act (EPAct) section 241 amended Federal Power Act (FPA) section 4(e),
16 U.S.C. §§ 797(e), to provide that any party to a relicensing proceeding may obtain a trial-type
hearing of any disputed issue of fact material to the agency’s mandatory conditions for protection
and utilization of a federal reservation. FPA section 4(e), as amended, provides:

“That licenses shall be issued within any reservation only after a finding by the
Commission that the license will not interfere or be inconsistent with the purpose
for which such reservation was created or acquired, and shall be subject to and
contain such conditions as the Secretary of the department under whose supervision
such reservation falls shall deem necessary for the adequate protection and
utilization of such reservation: The license applicant and any party to the
proceeding shall be entitled to a determination on the record, after opportunity for
an agency trial-type hearing of no more than 90 days, on any disputed issues of
material fact with respect to such conditions. All disputed issues of material fact
raised by any party shall be determined in a single trial-type hearing to be
conducted by the relevant resource agency in accordance with the regulations
promulgated under this subsection and within the time frame established by the
Commission for each license proceeding.”

16 U.S.C. § 797(e).
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The implementing rules permit a trial-type hearing of disputed issues of fact material to
preliminary conditions, even though the statute refers generally to “conditions.” Thus, the rules
require a hearing request to be filed within 30 days after the deadline for the Department to file
preliminary conditions with FERC. See, e.g., 7 C.F.R. § 1.621.

On December 16, 2005, and pursuant to 7 C.F.R. §§ 1.604 and 1.621, PG&E filed a
hearing request challenging Standard Conditions; Preliminary Condition 24.3, which provided for
modification of the minimum flow schedule set in Condition 24.1 for temperature moderation;
and other conditions. This hearing request did not address the ramping rates proposed by
Preliminary Condition 24.5. Consistent with 7 C.F.R. § 1.622, Butte County and AW intervened
in that hearing. The request was eventually resolved by stipulation reflected in amendments in
Standard Conditions and other preliminary conditions.

The Department’s rules do not prohibit a request for a hearing related to final Section 4(¢e)
conditions which are new or significantly changed relative to the preliminary conditions. We are
not aware of any precedent where the Forest Service has addressed whether an EPAct section 241
hearing is permitted in this circumstance. The ramping rates in Final Conditions 24.2, 24.5, and
27.1 raise disputed issues of material fact not raised by Preliminary Condition 24.5 in this
proceeding. Further, we understand that PG&E intends to file a request for hearing to challenge
new or modified conditions. We expect that the Forest Service, in an answer pursuant to 7
C.F.R.§ 1.624 or otherwise, will address whether a hearing request under EPAct section 241 may
properly challenge final conditions. Butte County and AW respectfully request that the Forest
Service refer this request for hearing, pursuant to 7 C.F.R. § 1.625, if it also refers any request

which PG&E may make.

Appearances and Request for Hearing
PG&E, Poe Hydroelectric Project (P-2107)



20070626- 5040 FERC PDF (Unofficial) 06/26/2007 06:31:07 PM

V.
DISPUTED ISSUES OF MATERIAL FACT

Disputed Issue 1: Whether the ramping rates in Conditions 24.2 and 24.5 will protect foothill
eggs, metamorphs, and juveniles of foothill yellow-legged frogs in the Poe Bypass Reach.

1. Specific factual statements that are disputed.

“This condition provides protection for eggmasses and tadpoles from discretionary spills
by the licensee.” Supplemental Rationale, p. 1.

“The rates that are in the new condition primarily address the fylf tadpole’s sensitivity to
changes in velocity in streamflows but also protect to some extent, egg masses that are generally
deposited at depths within 2 feet of the water’s surface.” See id., p. 2.

2. Basis for opinion that disputed factual statements are unfounded or erroneous.

The down-ramping rates in Conditions 24.2 and 24. 5 for controllable spills will lower
stage to an extent that will expose and dewater FYLF egg masses. The permitted swing in flow
stage approaches 6 feet per day and will affect many egg masses located in cobble bar or other
edgewater habitat.

The up-ramping rates in Conditions 24.2 and 24.5 for controllable spills will result in
increased flow velocities that will displace FYLF egg masses and tadpoles located in cobble bar or
other edgewater habitat.

The Supplementary Rationale does not state any estimate or other description of the
comparative scales and frequencies of changes in flow stage and velocity under: (A) Final
Conditions 24.2 and 24. 5, (B) Preliminary Condition 24.5, (C) the original license, and (D)

natural variability.
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The Supplementary Rationale states that Condition 25.5 will protect egg masses to “some
extent.” Id., p. 2. The extent of such protection is unclear. By plain meaning, “some” is more
than 0% and less than 100%.

Monitoring data and analysis for the Rock Creek-Cresta Project show that controllable
spills comparable to the ramping rates permitted by Conditions 24.2 and 24.5 have dewatered egg
masses and displaced juveniles in that upstream reach.

Conditions 24.2 and 24.5 and the Supplementary Rationale do not state any scientific
method or standard to determine whether the ramping rates provide the intended level of
protection for FYLF egg masses, metamorphs, and juveniles.

3. Basis for opinion that disputed factual statements are material.

Butte County and AW challenge the factual statement that Conditions 24.2 and 24 5 will
protect the FYLF egg masses and tadpoles against adverse changes in velocity and stage
associated with controllable spills. This issue is material to Conditions 24.2 and 24.5. If we
prove that the ramping rates stated in Conditions 24.2 and 24.5 will permit adverse impacts to
these life stages, that proven fact will affect the Department’s decision whether to affirm, modify,
or withdraw Conditions 24.2 and 24.5, within the meaning of 7 C.F.R. § 1.602.

Disputed Issue 2: Whether there is a biological basis for the differences between the ramping
rates in Conditions 24.2, 24.5, and 27.1.

1. Specific factual statements that are disputed.

“This condition [24.2] provides protection for eggmasses and tadpoles from discretionary

spills by the licensee.” Supplementary Rationale, p. 1.
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“The rates that are in the new condition [24.5] primarily address the fylf tadpole’s
sensitivity to changes in velocity in streamflows but also protect to some extent, egg masses that
are generally deposited at depths within 2 feet of the water’s surface.” See id., p. 2.

“The sideboards contained in this condition [27.1] should allow for a whitewater
experience that is shaped and scheduled in a way that also allows for the protection of the FYLF
within the reach.” Id., p. 3.

Recreation flow releases will be provided at times “...in which there are no adverse effects
on biota in the Poe reach.” Final Condition 27.1, p. 17.

2. Basis for opinion that disputed factual statements are unfounded or erroneous.

The Supplementary Rationale does not provide any biological basis for different ramping
rates for power-related spills under Conditions 24.2 and 24.5 and for recreational flow releases
under Condition 27.1.

By comparison to recreational flow releases, controllable spills under Conditions 24.2 and
24.5 will cause more frequent, and larger, changes in flow stage and velocity in the bypass reach.

A recreational flow release, and specifically, the increase from the minimum flow release
stated in Condition 24.1 to a navigable flow (700 - 1,200 cfs), will not cause significant adverse
impact on FYLF egg masses, metamorphs, or juveniles in the period July through September.

Monitoring data and analysis for the Rock Creek-Cresta Project show that recreational
flow releases comparable to those permitted by Condition 27.1 have not caused significant

impacts to FYLF egg masses, metamorphs, or juveniles in that upstream reach.
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Condition 27.1 and the Supplementary Rationale do not state any method or standard to
determine that a recreational flow release will have “no adverse effect” on aquatic biota. Using a
scientific method, it may be impossible to prove that a release will have “...no adverse effect,” if
that term is intended literally.

The ramping rate in Condition 27.1 and the requirement for “no adverse effect” will
probably prevent recreational flow releases in most years from April through November.

3. Basis for opinion that disputed factual statements are material.

Butte County and AW challenge the factual statements that seek to justify much more
restrictive ramping rates for recreational flow releases than power operations. We will seek to
prove that, during the period when FYLF egg masses, metamorphs, and juveniles are present, the
stage and velocity changes in the bypass reach resulting from power operations will substantially
exceed the changes resulting from recreation. We will also seek to prove that the ramping rate
specified in Condition 27.1 will have the effect of preventing recreational flow releases in most
years from April through November. These facts, if proven, will affect the Department’s
decision whether to affirm, modify, or withdraw Condition 27.1, within the meaning of 7 C.F.R.
§ 1.602.

VI.
LIST OF WITNESSES

Pursuant to 7 C.F.R. § 1.621(c), Butte County and AW intend to call the following
witnesses.
1. Doug B. Demko. His contact information is: 3188 Wood Creek Drive, Chico, CA

95928, (530) 342-9262, dougdemko@fishbio.com.
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Mr. Demko earned his Bachelors degree in Biological Sciences from California State
University, Chico in 1992. He earned his Juris Doctorate from CalNorthern School of Law in
2001. He has been employed as the President and Principal of FISHBIO Environmental, Inc.,
since its formation last year. Previously he served as the Senior Vice President of Cramer Fish
Sciences for approximately 14 years. Mr. Demko has created and reviewed the design of
biological sampling programs for the majority of his professional career.

Mr. Demko is expected to testify regarding his analysis of the FYLF tadpole survey
conducted in Project 1962 Cresta reach by GANDA from 2002-2004, particularly as related to the
statistical methods employed in presenting the monitoring data.

2. Terry Strange. His contact information is: PO Box 129, Wilseyville, CA 95257,

(209) 419-2997, strageaqua@volcano.net.

Mr. Strange earned his Bachelors degree in Wildlife Management from Humboldt State
University in Arcata California in 1984. He earned his Bachelors degree in Fisheries Biology
from Humboldt State University in Arcata California in 1984. He earned his Masters degree in
Watershed Management from Humboldt State University in Arcata California in 1989. He has
owned and operated Strange Aquatic Resources since its formation in 1990. Mr. Strange
conducted biological sampling for the majority of his 20-year professional career.

Mr. Strange is expected to testify regarding his analysis of the FYLF tadpole survey
conducted in Project 1962 Cresta reach by GANDA from 2002-2004, particularly as related to the
statistical methods employed in presenting the monitoring data.

3. Gary E. Smith. His contact information is: 3009 Roman Court, Sacramento, CA

05826, (916)-363-7525, fishman3009@sbcglobal.net.
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Mr. Smith earned a Master of Science in Fisheries Management and a Bachelor of
Science in Fisheries Management from Humboldt State University. Mr. Smith has been
employed by the California Department of Fish and Game (DFG) for almost 40 years. Although
retired in 2004, he presently serves as a retired annuitant assisting DFG staff with instream flow
and habitat suitability issues, completing and publishing pending technical reports, and serving as
editor of the Stream Evaluation Report series and other stream assessment reports. His previous
positions have included Stream Evaluation Program Leader, State Instream Flow Coordinator,
Stream Requirements Program Leader, Mono Lake Basin Investigations and Litigation Program
Leader, Klamath River Anadromous Salmonid Habitat Suitability Criteria Investigation Project
Leader (1996 to 2004), and Oil Spill Prevention and Response Stream Habitat Restoration
Program Leader (2003-2004). He also participates in a number of fisheries organizations,
including the National American Fisheries Society and the Instream Flow Council.

Mr. Smith is expected to testify regarding the potential adverse impacts of alternative
ramping rates on aquatic resources.

4. John L. Turner. His contact information is: 7022 Cinnamon Teal Way,

El Dorado Hills, CA 95672, (916) 672-9945, johnturnerS5@comcast.net.

Mr. Turner earned his Masters degree in Biological Sciences and Chemistry from
Sacramento State University in 1976. He earned his Bachelors of Art in Zoology from University
of California at Davis in 1966. He has been employed as an Environmental Program Manager I
for the Department of Fish and Game (DFG), Office of Spill Prevention and Response, for the
past 9 years. Previously he served as the Chief of the Environmental Services Division for DFG.

He is a Commission Member on the El Dorado Fish and Game Commission, and a member of the
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Board of Directors on the California Association of Professional Scientists.

Mr. Turner is expected to testify regarding his analysis of the FYLF tadpole survey
conducted in Project 1962 Cresta reach by GANDA from 2002-2004.

5. David Steindorf. His contact information is: California Stewardship Director,
American Whitewater, 1325 Deodara Way, Paradise, CA 95969, (530) 876-1335,

dave@amwhitewater.org.

Mr. Steindorf earned a Bachelors of Arts in Economics from California State University,
Chico in 1985. He earned a Master of Education degree from California State University, Chico
in 1998. He is currently employed as the California Stewardship director for AW. He previously
worked as a recreation consultant for several hydroelectric utilities in the Western United States,
including, PG&E, SMUD, Pacificorp and AVISTA, for a combined total of 5 years. He has
participated in 15 recreational in-stream river flow studies, as well as studies on angling, flat-
water boating and aesthetics.

Mr. Steindorf is expected to testify regarding the adverse impacts of out-of-season,
uncontrolled spills caused by project operations on FYLF; the absence of evidence to support a
finding of adverse impact from a recreational flow schedule of 700 cfs to 1,200 cfs from July to

September; and the conditions necessary for suitable whitewater boating.

VII.
LIST OF EXHIBITS
Ex. Document Title Location Issue
No.
1 Butte County and American Whitewater. 2006. | e-Library no. 20060919- | 1,2

“Amended Comments on Draft Environmental 505
Assessment,” Exhibit 5. September 2006.
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2 Butte County. 2005. “Recommended e-Library no. 20050411- | 1,2
Conditions for New License.” April 2005. 5081
3 FERC. 2007. Final Environmental e-Library no. 20070329- | 1,2

Assessment, Poe Hydroelectric Project (Project | 3045
No. 2107-016). March 2007.

4 Forest Service. 2007. “Final Section 4(e) e-Library no. 20070528- | 1,2
Terms and Conditions and Section 10(a) 5003
Recommendations; Poe Hydroelectric Project,
FERC No. 2107.” May 2007.

5 Garcia and Associates (GANDA). 2007. Forest Service 1,2
Summary Results For The 2006 Cresta And Poe | Administrative Record*
Reach Amphibian Surveys. Submitted to
PG&E.

6 GANDA. 2006. Identifying Climatic And E-library 20070531-5039 | 1,2
Water Flow Triggers Associated With Breeding
Activities Of A Foothill Yellow-Legged Frog
(Rana Boylii) Population On The North Fork
Feather River, California. Prepared for
California Energy Commission Public Interest
Research Program.

7 GANDA. 2006. Evaluating The Impacts of FERC Record’ 1,2
Manufactured Recreation Streamflows on the
Macroinvertebrate Community of A Regulated
River. Prepared for California Energy
Commission, Public Interest Energy Research
Program. December 2006. CEC Report:
CEC-500-2006-078.

8 GANDA. 2004. Identifying Microclimatic and | FERC Record® 1,2
Flow Level Triggers Associated With the Onset
of River Breeding Activities of the Foothill
Yellow-Legged Frog (Rana Boylii) On the North
Fork Feather River, California. Prepared for

4 We have not been able to locate this document within the record. Under 7 C.F.R. § 1.620(a), the Forest
Service is required to file with FERC any document relied upon, but not already entered into the FERC record, at the
same time it files its prescriptions. We subsequently will amend this List of Exhibits to include the eLibrary citation.

> We believe this document is in the FERC record for PG&E’s Rock Creek Cresta Project, P-1962. We
subsequently will amend our List of Exhibits to include the specific eLibrary citation.
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California Energy Commission, Public Interest
Research Program. Revised February 2004.

9 GANDA. 2004. Results Of 2002 Surveys And | FERC Record’ 1,2
Monitoring For Foothill Yellow-Legged Frog
(Rana Boylii) Within The Rock Creek-Cresta
Project Area, North Fork Feather River,
Recreation And Pulse Flow Biological
Evaluation. Prepared for PG&E. 2004.

10 GANDA. 2004. Results Of 2003 Surveys And | FERC Record® 1,2
Monitoring For Foothill Yellow-Legged Frog
(Rana Boylii) Within The Rock Creek-Cresta
Project Area, North Fork Feather River,
Recreation And Pulse Flow Biological
Evaluation. Prepared for PG&E. Revised
2004.

VIII.
CONCLUSION

Butte County and American Whitewater respectfully submit this request for hearing of
disputed issues of fact material to Final Conditions 24.2, 24.5, and 27.1. We further request that
the Forest Service and PG&E undertake, with us and other parties, to resolve these and other

remaining disputes by settlement.

6 This document was cited in the Final Environmental Assessment in this proceeding. We believe it was

submitted in PG&E’s responses (see e-Library nos. 20050119-0240, -0239, 0237; 20050121-0008, -0001) to Staff’s
AIR (see e-Library no. 20041124-3016). We have not been able to confirm because some of these eLibrary files are
damaged and cannot be opened. We subsequently will amend our List of Exhibits to include the specific eLibrary
citation.

7 See note 6.

8 See note 6.
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Dated: June 26, 2007

Respectfully submitted,

Richard Roos-Collins

Special Deputy District Attorney, Butte County
100 Pine Street, Ste. 1550

San Francisco, CA 94111

(415) 693-3000 ext. 103

(415) 693-3178 (fax)

rrcollins@n-h-i.org.

Bruce Alpert

County Counsel

Butte County

25 County Center Drive
Oroville, CA 95965
(530) 538-7621

(530) 538-6891 (fax)
balpert@buttecounty.net.

Harold M. Thomas

Special Deputy District Attorney
Office Of District Attorney
Butte County

25 County Center Drive
Oroville, CA 95965

(530) 538-7411

(530) 538-7071 (fax)
hthomas@buttecounty.net.

Robert W. MacKenzie
Mackenzie Land Law

1395 Ridgewood Drive, Suite 300
Chico, CA 95973

(530) 895 9902
rwm@mackenzielandlaw.com

On behalf of BUTTE COUNTY, CALIFORNIA
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Dave Steindorf

California Stewardship Director
American Whitewater

1325 Deodara Way

Paradise, CA 95969

(530) 876-1335
dave@amwhitewater.org

On behalf of AMERICAN WHITEWATER
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VERIFICATION

I hereby certify that I have read this document; to the best of my knowledge, information,
and belief, the statements contained herein are true; and this document is not being filed for the
purpose of causing delay.

Dated: June 26, 2007
Respectfully submitted,

Rl J .-t

Richard Roos-Collins

Special Deputy District Attorney, Butte County
100 Pine Street, Ste. 1550

San Francisco, CA 94111

(415) 693-3000 ext. 103

(415) 693-3178 (fax)

rrcollins@n-h-i.org

Appearances and Request for Hearing
PG&E, Poe Hydroelectric Project (P-2107)

- 19 -



20070626- 5040 FERC PDF (Unofficial) 06/26/2007 06:31:07 PM

CERTIFICATE OF SERVICE

I hereby certify that I filed and served this “NOTICE OF APPEARANCES AND
REQUEST FOR HEARING BY BUTTE COUNTY, CALIFORNIA AND AMERICAN
WHITEWATER REGARDING FINAL SECTION 4(E) CONDITIONS FOR POE
HYDROELECTRIC PROJECT,” as stated below.

FILING

I filed this Request for Hearing via overnight delivery, sent June 26, 2007 for delivery the
next day, to:

Deputy Chief

National Forest Systems, Forest Service
Washington Office Lands Staff

Mail Stop 1124

1400 Independence Avenue, S.W.
Washington, D.C. 20250- 0003.

SERVICE
I served the Request for Hearing as indicated to each representative below. This service
list is based on FERC'’s official list, amended to add new entries for representatives active in the
proceeding, or to correct other obvious errors in entries for representatives. Such changes are

marked with an *.

Forest Service

Alice Carlton (mail)

Jack Blackwell (overnight) Plumas National Forest Supervisor
Regional Forester United States Forest Service
Pacific Southwest Region P.O. Box 11500

United States Forest Service 159 Lawrence Street

1323 Club Drive Quincy, CA 95971

Vallejo, CA 94592
Lilia Cayaban (email and mail)

James Boynton (mail) Legal Technician

Forest Supervisor USDA Forest Service Pacific Region
Sierra National Forest 33 New Montgomery St., 17th Floor
1600 Tollhouse Rd San Francisco, CA 94105

Clovis, CA 93611-0532 lily.cayaban@usda.gov
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Kent Connaughton (mail)
Supervisor

Lassen National Forest

PO Box 220

Fall River Mills, CA 96028-0220

Arthur Gaffrey (email and mail)
Forest Supervisor

Sequoia National Forest

1839 S Newcomb St

Porterville, CA 93257-9353
agraffrey@fs.fed.us

Jack Gipsman (email and mail)

United States Department of Agriculture
Office of General Counsel

33 New Montgomery St, F1 17

San Francisco, CA 94105
Jack.gipsman@usda.gov

Robert H Hawkins (email and mail)
Hydropower Coordinator

US Forest Service

650 Capitol Mall Rm. 8200
Sacramento, CA 95814-4700
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Drum-Spaulding Hydroelectric Project
FERC No. 2310
Yuba-Bear Hydroelectric Project
FERC No. 2266
Rationale Report for
Preliminary License Conditions
And Recommendations

INTRODUCTION

The following five agencies have participated in the collaborative relicensing process and
development of proposed license conditions and recommendations:

California Department of Fish and Game (CDFG)

California State Water Resources Control Board (State Water Board)
USDAFS (FS)

USDI Bureau of Land Management (BLM)

USDI National Park Service (NPS)

For the purposes of this Rationale Report, the following agencies are defined herein as
“Resource Agencies”: CDFG, FS, BLM, and NPS.

Additionally, many non-governmental organizations and individuals have participated in the
collaborative process.

This Rationale Report provides supporting documentation and the rationale used in developing
the proposed license conditions and recommendations for consideration by FERC in its
environmental analysis for the Drum-Spaulding and Yuba-Bear Hydroelectric Projects. The
Rationale Report includes descriptions of the relationship between the supporting information
and the resulting proposed license conditions and recommendations. However, the Rationale
Report does not constitute the entire record supporting the proposed license conditions and
recommendations nor does it detail every source of information used and every consideration
made in developing the proposed license conditions and recommendations. Rather, the Rationale
Report should be considered in conjunction with the balance of the record supporting the
application for new license.
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RESOURCE OBJECTIVES

The following resource objectives were developed from agency mandates, with consideration of
Licensee, and NGO goals. It is recognized that factors beyond Licensees’ control could affect
attainment of these objectives and that some or all of the objectives may not be achievable within
the proposed license conditions and recommendations. The following objectives encompass FS’s
Tahoe National Forest Land and Resource Management Plan (Forest Plan) and the BLM Sierra
Resource Management Plan (RMP); however, more specific existing desired conditions are
described in the following sections.

Aquatic Biota Objectives

Populations of native aquatic biota, including fish, benthic macroinvertebrates (including aquatic
mollusks), amphibians, reptiles, and riparian species are viable with adequate habitat consistent
with species’ needs. Maintain, enhance, or restore all life stages of native aquatic species. Meet
FS Riparian Conservation Objectives from the Forest Plan.

Maintain, recover, and restore riparian resources, channel condition, and aquatic habitat.

e Maintain, recover, and restore streamflow regime sufficient to sustain desired conditions of
native riparian, aquatic, wetland, and meadow habitats.

e Protect aquatic systems to which species are uniquely adapted.

e Maintain and restore spatial and temporal connectivity for aquatic and riparian species within
and between watersheds to provide physically, chemically and biologically unobstructed
movement for their survival, migration and reproduction.

Threatened, Endangered, and Sensitive Species and Management Indicator
Species Objectives

e Ensure that proposed license conditions and recommended measures provide for well
distributed, viable populations of special status species including threatened, endangered
and BLM/FS sensitive species, and are consistent with any applicable biological opinion
issued under the federal or state Endangered Species Act. Ensure that proposed license
conditions and recommended measures comply with the Forest Plans and/or BLM plans and
policy. Minimize the effects of stream diversion or other flow modifications from
hydroelectric projects on threatened, endangered, or sensitive species.

e Manage sensitive species to ensure that species do not become threatened or endangered.
“Manage National Forest System habitats and activities for threatened and endangered
species to achieve recovery objectives so that special protection measures provided under
the Endangered Species Act are no longer necessary.” (FS Manual 2670.21).

e Maintain and restore habitat to support viable populations of TES species. Work
cooperatively to reduce impacts to native populations where invasive species are adversely
affecting the viability of native species.

e “Conserve and/or recover ESA-listed species and the ecosystems on which they depend.”
(BLM 2008 Special Status Species Management policy)
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e Avoid impact to species designated as fully protected under FGC sections 3511(b) and
4700(b).

Avoid or minimize impacts to species whose viability has been identified as a concern.
If impacts cannot be avoided, analyze the significance of potential adverse effects on the
population or its habitat within the area of concern and on the species as a whole.

e Conduct field surveys for TEPS plant species early enough in project planning process that
the project can be designed to conserve or enhance TEPS plants and their habitat (SNFPA
ROD page 66, S&G #125).

¢ Prohibit or mitigate ground-disturbing activities that adversely affect hydrologic processes
that maintain water flow, water quality, or water temperature critical to sustaining fen
ecosystems and plant species that depend on these ecosystems (SNFPA ROD page 65, S&G
#118).

Entrainment Objective

Minimize or avoid the entrainment effects of stream diversions or other flow modifications from
hydroelectric projects on aquatic life including threatened, endangered, and sensitive species and
fish. Mitigate for losses of fish and wildlife due to entrainment at tunnel intake structures and at
the outlets of the reservoirs.

Macroinvertebrate Objectives

Maintain high macroinvertebrate indices of biotic integrity (IBIs (metrics)) in project streams to
demonstrate healthy stream function and provide adequate prey base. Benthic aquatic
invertebrates comprise the foundation of the food web critical to all aquatic carnivores, including
fish. The organisms are also indicative of the overall aquatic habitat condition in which they
occur because different kinds of taxa predominate in differing habitat conditions. Project
bypassed reaches and reservoirs will receive increasing public visitation pressure into the
foreseeable future. Watershed development adjacent to Project facilities may also occur. The
prescribed benthic invertebrate sampling will be key to monitoring the status of the indicative
populations that could be affected by Project-related disturbance sources. It is possible that, due
to their primary role in the aquatic food web, changes to the basic composition of the aquatic
invertebrate fauna over time may be evident through this sampling prior to the changes becoming
evident by fish or hydrologic sampling.

Ensure that proposed license conditions and recommendations provide for well distributed,
viable populations of native aquatic mollusks.

Ensure that the level of large woody debris in streams (including but not limited to Bear River
below Rollins Reservoir and Bear River Canal Diversion Dam) is within the range of natural
variability in terms of frequency and distribution and is sufficient to sustain stream channel
physical complexity and stability. If characteristics are outside the range of natural variability,
implement mitigation measures and short-term restoration actions as needed to prevent further
declines or cause an upward trend in condition. Ensure large woody debris passage beyond dams
and diversions.
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Natural Hydrograph Objective

¢ Develop and implement streamflow regimes that simulate the shape of the natural
hydrograph in duration, magnitude, timing, rate of change, and frequency to the extent
necessary to restore or protect applicable ecological functions.

e Ensure that seasonally-appropriate geomorphic flows occur at magnitudes and recurrence
intervals necessary to maintain healthy stream processes and prevent riparian encroachment
within channels that leads to channelization while allowing riparian establishment along
stream banks.

e Minimize project-caused flow fluctuations uncharacteristic of the natural hydrograph to
protect biota and maintain public safety.

e Manage spills from project reservoirs to simulate timing on natural hydrograph.

Channel Morphology, Sediment Transport, and Riparian Objectives

e Maintain or restore channel integrity.

e Maintain, improve, or restore fluvial processes to provide for balanced sediment transport,
channel bed material mobilization and distribution, and channel structural stability that
contribute to diverse aquatic habitat and healthy riparian habitat.

e Maintain sediment regime that addresses ecosystem values.

e Ensure delivery and transport of sediment are balanced so that stream channels are not
excessively aggrading or degrading over time, and particle size distribution allows for
diverse bed form within the stream channel.

o Keep sediment regimes as close as possible to those which aquatic and riparian biota
evolved.

e Ensure stream channels have appropriate cross-section size (width to depth) and stable
stream banks, and floodplains and flood-prone areas have connectivity to the stream channel.

e Maintain riparian vegetation in proper functioning condition.

Maintain or restore riparian resources.

e Maintain or restore streamflow regime sufficient to sustain desired conditions of native
riparian, aquatic, wetland, and meadow habitats.

e Address Riparian Conservation Objectives from Forest Plan.

e Manage streamflows so they are sufficient to sustain desired conditions of riparian plant
communities.

e Manage streambanks and shorelines to minimize erosion and sustain desired riparian
habitats.

e Manage riparian plant communities to maintain and improve the species composition and
structural diversity to provide desired habitats and ecological functions..

e Manage riparian plant communities to maintain and/or improve spatial and temporal
connectivity for native riparian plant species within and between watersheds to provide
physically, chemically and biologically unobstructed movement for their survival, migration
and reproduction.

e Maintain and restore the distribution and health of biotic communities in special aquatic
habitats (such as springs, seeps, vernal pools, fens, bogs, and marshes) to perpetuate their
unique functions and biological diversity.

10
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e Maintain and restore the connections of floodplains, channels, and water tables to distribute
flood flows and sustain diverse habitats.

Water Quality Objective

Ensure compliance with the water quality objectives to fully protect the beneficial uses as
designated in the Central Valley Regional Water Quality Control Board Basin Plan (Basin Plan).

Water Temperature Objective

Ensure that flows are protective of the designated beneficial uses of cold freshwater habitat and
warm freshwater habitat as appropriate, and do not adversely affect water temperatures for local
aquatic- and riparian-dependent species assemblages.

Aquatic Invasive Species (AlS) Objectives

e Maintain ecosystem health including water quality through prevention of the introduction
and establishment of aquatic invasive species such as quagga and zebra mussels, Eurasian
water-milfoil, and Hydrilla. Develop and implement a Prevention Program for project
reservoirs with boating and fishing activities (FGC §2302), and project waters as per
National Direction (FSM 2900).

o Keep project reaches free of Didymosphenia geminata (diatomaceous algae).

Non-Native Invasive Plant Objectives

¢ Implement measures to rapidly detect and treat target non-native invasive plants (NNIP)
before they become established.

e Establish management actions and monitoring to prevent the introduction of target NNIP into
new areas; to maintain habitat conditions that reduce the risk of NNIP establishment, and to
control known NNIP infestations on FS/BLM lands within and adjacent to the FERC Project
boundary.

e Develop and implement an Integrated Pest Management Plan to control NNIPs on federally
managed lands to maintain or improve the health of those ecosystems. The Plan includes
NNIP education, prevention, treatment, monitoring/surveying, and reporting consistent with
the Sierra RMP, FS Regional strategy, and Noxious Weed MOU.

e During O&M activities, determine actions that favor the establishment and spread of non-
native invasive plants and design BMPs to reduce the risk of infestation and/or spread of
NNIP.

Reservoir Level Objective

Maintain reservoir levels in Project reservoirs to protect beneficial uses. Maintain reservoir
levels sufficient to ensure that aesthetic, recreational, ecological, and power production needs are
addressed.

11
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Recreation Management Objective

¢ Provide for quality day use and overnight recreation opportunities associated with the Project
and ensure that other resources are not adversely impacted by this recreational use.
e Ensure adequate streamflows for boating, fishing, swimming, and other water play.

Recreation Design Objective

Ensure Project-related facilities meet current FS and BLM design standards and standards for
accessibility.

Public Safety Objective

Provide a safe recreational experience for the public. Provide public safety information at
project reservoirs and primary river recreation access points. Provide an administrative presence
during the public recreation and whitewater boating season.

Project-Related Recreation

e Ensure Licensee provides for and is responsible for project-related recreation, including
providing facilities, long-term maintenance, and periodic heavy maintenance.
e Post appropriate signs, including interpretive signs.

Reservoir Angling

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

e Ensure fish stocking in Project reservoirs is adequate for a quality angling experience. CDFG
classifies a reservoir fishery as good to excellent if the CPUE is 1.0 fish per hour or greater,
fair to good if the CPUE is 0.5 to 1.0 fish per hour, and poor to fair if the CPUE is 0.0 to 0.5
fish per hour.

Streamflow and Reservoir Level Information Objective

Provide streamflow and reservoir level information for Project-affected reaches and reservoirs
that is available to the general public and is adequate for river and reservoir recreation use.

Visual Resource Objective

Ensure that visual quality meets appropriate management area direction.

Cultural Resources Objectives

12
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e Evaluate cultural resources that may be affected by the project (including project-related
activities), and protect/conserve significant resources, or mitigate effects to those resources.

e Conduct, as part of Section 106 compliance, on-going consultation with the appropriate
Native American tribe(s) as defined by the FS and BLM.

e Ensure full compliance of Section 106 through a Programmatic Agreement.

Transportation and Facilities Management Objectives

e Ensure appropriate level of maintenance on Project-related roads and trails. Ensure roads and
trails are operated and maintained to established FS and BLM standards and are consistent
with the Forest and BLM Plans. Ensure that substandard Project Roads and Trails conditions
are brought up to current standards.

e Ensure Project-related facilities are appropriately identified and maintained.

e Ensure Licensee is authorized for the use and is responsible for their commensurate share of
road maintenance and repairs of General Access National Forest System Roads used to
access Project facilities.

e Ensure that all traffic and information signs in project facilities comply with current MUTCD
and FSH 7700-15 for size, shape, message, color, symbology and maintenance and
replacement.

Special-Use Authorization Objective

Ensure that Project-related special-use authorizations are up to date and address current uses.

Vegetation Management and Fire Prevention Objective

Ensure appropriate vegetation management for Project-related activities. Minimize loss of
resources from Project-related fires. Implement vegetative treatments to reduce hazardous fuels
at recreation sites, along transmission lines, around structures, Project and Project related roads,
etc.

Consistency with Plans

Ensure that hydropower operations are consistent with the applicable resource agency plans (for
example, Forest Plan, Basin Plan, BLM Sierra Resource Management Plan, and their revisions
over the life of the license.

Outages Objective

Ensure outages for routine and non-routine planned and unplanned project maintenance outages
are scheduled to occur at times that minimize adverse effects. Ensure adequate streamflows and
water temperatures in affected streams are maintained during planned and unplanned outages.
Avoid flow fluctuations associated with outages through appropriate ramping rates. Ensure that
higher flows during unplanned outages do not adversely affect foothill yellow-legged frog life
stages during their sensitive reproductive period.

13
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RATIONALE FOR PRELIMINARY CONDITIONS AND

RECOMMENDATIONS — ECOLOGICAL RESOURCES

The following section describes the scientific information and the rationale for the specific
protection, mitigation, and enhancement measures.

Existing Conditions

The minimum streamflows are generally fixed minimums without a natural seasonal
hydrograph shape. Some reaches do not have a required minimum streamflow. There are
inter-basin water transfers that result in less available water to address ecological resources in
some watersheds, and high a-seasonal flows that have ecological resource effects in other
reaches.

Project reservoirs reduce large woody debris supply in some reaches.

The Bear River receives higher than unimpaired flows that result in affects to Bear River
Meadow.

In some reaches, summer water can reach temperatures that result in adverse effects to
resident native fish.

There are sensitive species in some reaches, in particular foothill yellow-legged frog and
hardhead.

Numerous sensitive species are present within and adjacent to the project, where project-
associated activities such as vegetation maintenance (running chainsaws, falling trees),
routine maintenance, and recreation-associated activities have the potential to reduce the
reproductive output of individuals and long-term occupancy of these sites.

Project water conveyances--pipes, flumes, canals--that interfere with wildlife movement. No
structures have been built that are specifically designed for wildlife to cross conduits; all
potential locations where wildlife can cross are opportunistic in the landscape, nor do they
occur regularly enough to provide for the life history needs of most species.

Invasive mussels are not known to occur in project waters, but no systematic monitoring
program is in place to find new occurrences, and no preventative measures (i.e. boat
inspections, washing stations, public education) are applied throughout the watersheds.

Desired Conditions

Ensure that sensitive aquatic species and their habitat are adequately protected, including
foothill yellow-legged frog, hardhead, and western pond turtle.

Ensure that native fish populations are protected and maintained. Improve habitat capability
for native trout.

Ensure the Project does not adversely affect water temperatures necessary for aquatic-
dependent assemblages. Maintain or improve selected habitats for coldwater and warm-water
species.

Maintain water quality adequate to protect beneficial uses and meet state water quality
standards.

14
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e Ensure plant communities in riparian areas and wetlands are diverse and healthy and provide

essential ecological functions.

Maintain channels in a healthy, functioning condition, including Bear Valley area.

Monitor to ensure objectives are met. Include consultations to discuss measures that may be
implemented if objectives are not met.

Provide habitat for healthy macroinvertebrate populations.

e Project-related activities are conducted in a way that reduces unnecessary disturbances within
sensitive sites.

e Project facilities provide sufficient movement for wildlife to: (1) Sustain viable populations
of all native and desirable non-native species; and (2) Utilize the capability of the land to
support those populations.

e Project conduits are safe and humane for wildlife.

e Project facilities are managed so that human food attractants are not available to wildlife.

e A comprehensive aquatic invasive program is implemented throughout the Project that
includes: public education, prevention, and monitoring.

e There is no large woody debris in the reach below Rollins Reservoir and Bear River Canal
Diversion Dam.

General Measures

OBJECTIVES ADDRESSED BY GENERAL MEASURES

Threatened, endangered, and sensitive species

INFORMATION USED TO ESTABLISH GENERAL MEASURES

e Tahoe National Forest Land and Resource Management Plan
e BLM Sierra Nevada Resource Plan
e Other agency directives

RATIONALE FOR GENERAL MEASURES - ANNUAL EMPLOYEE
TRAINING

The purpose of this measure is to minimize the possibility that continued Project O&M would
adversely affect special-status species. The measure requires Licensee to provide training to
Project O&M staff when they are first assigned to the Project and to provide group training to
Project O&M staff annually. Providing training to staff when they are first assigned to the
Project will allow new staff to be quickly trained, and annual training will serve as a refresher for
staff and to note any changes since the preceding year. Training will include the general
identification of special-status species and their location within the Project Area. Training will
also include procedures for reporting to Licensee’s management if staff observes any Project
activity directly affecting these sensitive areas.

15
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RATIONALE FOR GENERAL MEASURES - COORDINATED
OPERATIONS PLAN

The Drum-Spaulding and Yuba-Bear Hydroelectric Projects are hydraulically interconnected as,
in some instances, flow releases from one Project flow in and out of the other Project’s facilities.
The extent of future coordination needed for each Project to comply with its license conditions
will need to be defined in a Coordinated Operations Plan. The plan will address how Licensees
will coordinate operations between the Drum-Spaulding and Yuba-Bear Hydroelectric Projects
and will also address how the projects will coordinate operations to support license compliance
requirements. An example of operational coordination between the Drum-Spaulding Project and
the Yuba Bear Hydroelectric Project is the minimum streamflow requirement downstream of
Rollins Reservoir in the Bear River and coordinated operations of the Drum-Spaulding Project’s
Bear River Canal Diversion.

Flow Measures

OBJECTIVES ADDRESSED BY FLOW MEASURES

Aguatic biota

Threatened, endangered, and sensitive species
Entrainment

Macroinvertebrate

Natural hydrograph

Channel morphology, sediment transport, and riparian
Water quality

Water temperature

Reservoir level

Reservoir angling

Aquatic invasive species

INFORMATION USED TO ESTABLISH FLOW MEASURES

e Technical Memorandum 1-1: Channel Morphology

o Attachment 1-11: Large Woody Debris by Size and Diameter Class
Technical Memorandum 2-1: Water Quality

Technical Memorandum 2-2: Water Temperature Monitoring

Technical Memorandum 2-3: Water Temperature Modeling

Technical Memorandum 3-1: Stream Fish Populations

Technical Memorandum 3-2, Instream Flow

o Attachment 3-2A Habitat Mapping and Channel Characterization Report
Technical Memorandum 34: Fish Passage

Technical Memorandum 3-6: Special-Status Amphibians — FYLF VES
Technical Memorandum 3-7: Special-Statue Amphibians — FLYF Modeling
Technical Memorandum 3-8: Special-Status Amphibians — SNYLF
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Technical Memorandum 3-9: Special-Status Reptiles - WPT

Technical Memorandum 3-10: Aquatic Macroinvertebrates

Technical Memorandum 3-13: Western Placer County Streams

Technical Memorandum 3-14: Western Pond Turtle Basking Study
Technical Memorandum 3-16: Fish Barriers

Technical Memorandum 6-1: Riparian Habitat

Yuba-Bear Amended Final License Application,

o Amended Appendix E4: Clear and Trap Creek Channel Stabilization Plan
e Drum-Spaulding Final License Application

RATIONALE FOR FLOW MEASURES - WATER YEAR TYPES (DRUM-
SPAULDING AND YUBA-BEAR HYDROELECTRIC PROJECTS

This measure establishes six water year (WY) types that would trigger various conditions (for
example, minimum flow releases) in the new licenses for the Drum-Spaulding and Yuba-Bear
Hydroelectric Projects. The WY types are linked to DWR’s forecasts for annual unimpaired flow
volume in the Yuba River at Smartville. Because the California Department of Water Resources
(CDWR) bulletin and end of year runoffs are periodically not published until as late the 10th of
the month, the WY type would take effect beginning on the 15t of the month in which it is
published or otherwise made available. There is also an “October update” using DWR’s
monthly full natural flow for the Yuba River near Smartville, when data are published in October
for the full water year. Relicensing Participants agreed that performing an October update to the
WY type when possible based on the observed runoff volume allows operations to be more
reflective of actual hydrologic conditions, rather than continuing to implement a forecast-based
WY type after the water year has finished. Any updates to the WY type in fall must be available
by November 1 in order to be implemented in some of the high-elevation locations in the Project.
In case CDWR has an excessive delay in publishing the data and monthly full natural flow totals
are not available in October, or if CDWR discontinues publication of these data, Licensee will
continue implementing flows according to the forecast based WY type determined by the last
published CDWR Bulletin 120.

Relicensing Participants jointly concluded that the range of anticipated flows in the projects
could best be divided into six WY types, based on data for the last 33 years of record. From a
climatology standpoint, annual runoff volumes are distributed over a long period of time in such
a way that the distribution can be described by its median and the amount of “skew” in the data.
This skew is caused by wetter years having a larger variation away from the median than drier
years, in terms of absolute differences in volume. This inherently splits the data into two
asymmetrical tails. Because of the different influences on both sides of the median, the first split
in hydrology types chosen was a “below normal” and “above normal” type. This is because the
“normal” value is essentially the median (in this case, 2,190,000 ac-ft of runoff in a given water
year as forecasted in the Yuba River at Smartville). All of the CDWR forecast data for the 33
years in the relicensing Period of Record (WY 1976 through WY 2008) were ranked by volume,
plotted and analyzed for statistical differences.

The Extreme Critically Dry WY type would take effect when CDWR’s forecast is 615,000 ac-ft
or less of runoff at Smartville.a This WY type has the most extreme low streamflows in all
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seasons as compared to median conditions, due to a negligible snowpack and a lack of spring
rain events to augment the flow. This leads to a very dry watershed throughout the spring and
summer months. In these years, the Drum-Spaulding and Yuba-Bear Hydroelectric Projects
would not meet a major portion of consumptive water delivery demands for the duration of the
summer and fall months. In the 33 years in the relicensing hydrology period of record, there was
one (3 percent of the record) Extreme Critically Dry WY: 1977. This Extreme Critically Dry WY
type has been added to the proposed WY types in recognition of the extraordinary conditions and
potential for major effects on consumptive water supply deliveries in an extremely dry year such
as WY 1977.

The Critically Dry WY type would take effect when CDWR’s forecast is between 616,000 and
900,000 ac-ft of runoff at Smartville. This WY type has low streamflows in all seasons as
compared to median conditions, due to a negligible snowpack and a lack of spring rain events to
recharge the storage reservoirs. This leads to a dry watershed throughout the spring and summer
months and less water available to meet minimum streamflow requirements and consumptive
water supply deliveries. In the 33 years in the relicensing hydrology period of record, there were
three Critically Dry WY's (9 percent of the record): 1976, 1987, and 1988.

The Dry WY type would take effect when CDWR’s forecast is between 901,000 and 1,460,000
ac-ft of runoff at Smartville. In Dry WYs, relatively low streamflows occur in the late winter and
early spring due to a limited snowpack, and no spring rain events occur to recharge the storage
reservoirs. This leads to a dry watershed throughout the late spring and summer months and less
water available to meet minimum streamflow requirements and consumptive water supply
deliveries. In the 33 years in the relicensing hydrology period of record, there were seven (21
percent of the record) Dry WYSs: 1978, 1984, 1989, 1993, 1996, 1999, and 2000.

The Below Normal WY type would take effect when CDWR’s forecast is between 1,461,000
and 2,190,000 ac-ft of runoff at Smartville. This type of WY has a similar hydrograph shape to
the Dry WY in the late winter and early spring due to a similar snowmelt, but these years
typically have an increased volume of spring and early summer runoff that help to recharge the
watershed and reservoirs during those months. In the 33 years in the relicensing hydrology
period of record, there were eight (24 percent of the record) Below Normal WYs: 1985, 1990,
1991, 1992, 1994, 2001, 2007 and 2008.

The Above Normal WY type would take effect when CDWR’s forecast is between 2,190,000
and 3,240,000 ac-ft of runoff at Smartville. The typical Above Normal WY includes a relatively
large snowmelt that starts in early spring and lasts through early summer, along with several
storm events that cause spikes in the hydrograph throughout the spring. In the 33 years in the
relicensing hydrology period of record, there were six (18 percent of the record) Above Normal
WYs: 1979, 1981, 2002, 2003, 2004 and 2005.

The Wet WY type would take effect when CDWR’s forecast is more than 3,240,000 ac-ft of
runoff at Smartville. The typical Wet WY includes similar snowmelt characteristics to the Above
Normal WY type, but is distinct in that it includes either several large spring storms or an
especially large amount of snowmelt runoff. These runoff events often dwarf the remainder of
the hydrograph and can act as geomorphic flushing flows. The late summer and fall portions of
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the Wet WY hydrograph are similar to an Above Normal WY. In the 33 years in the relicensing
hydrology period of record, there were eight (24 percent of the record) Wet WYSs: 1980, 1982,
1983, 1986, 1995, 1997, 1998 and 2006.

RATIONALE FOR FLOW MEASURES - MINIMUM STREAMFLOWS
(DRUM-SPAULDING AND YUBA-BEAR HYDROELECTRIC PROJECTS)

The approach for evaluating and developing minimum streamflows for all Project-affected
stream reaches included the following steps, focused on the needs of the aquatic-dependent biota
(primarily fish, amphibians, macroinvertebrates, and riparian vegetation): (a) establishment of
resource objectives for each reach, (b) evaluation of ecosystem conditions under regulated and
unimpaired streamflows, (c) review of the ecosystem attributes (which are based on the resource
objectives for each reach) to determine which attributes are important at different times of the
year and where there may be limiting factors, (d) review of study results to develop a minimum
streamflow regime for each water year type based on review of the unimpaired hydrology and
study results, while considering changes in precipitation/snowmelt magnitude and timing, and (e)
re-evaluation of the resulting minimum streamflows and adjustments to meet the interests of
other parties, in particular, the hydroelectric generation and water supply interests.

Streamflow is strongly correlated with many critical physicochemical characteristics of rivers,
such as channel geomorphology, water temperature, and habitat diversity, and can be considered
a “master variable” that limits the distribution and abundance of riverine species (Power et al.
1996 and Poff et al. 1997). The natural, unregulated flow regime plays a critical role in
sustaining native biodiversity and ecosystem integrity in rivers (Poff et al. 1997). Higher spring
flows are essential for maintaining resident native fishes in good condition for spawning and
rearing (Moyle et al. 1998).

The following sections describe the minimum streamflow approach with the specific process for
each reach.

Evaluation of Aquatic Ecosystem Conditions Under Regulated and
Unimpaired Streamflows

Aquatic ecosystem conditions under existing minimum streamflows were evaluated for each
Project-affected stream reach, based on a comparison with unimpaired conditions and with
conditions in similar unaffected stream reaches both within the Middle Yuba, South Yuba, Bear
River, and North Fork of the North Fork American River Watersheds and elsewhere in the Sierra
Nevada mountains. Knowledge of existing and historical conditions was primarily based on: (a)
studies conducted related to hydrology, geomorphology, fish populations, fish habitat,
amphibians, macroinvertebrates, riparian vegetation, water quality, and water temperature; (b)
personal field observations; (c) pertinent literature; (d) information from other hydroelectric
relicensings, and (e) professional judgment. Existing fish population data from Project-affected
stream reaches were compared between sampling sites and reaches, and with existing data from
similar unaffected reaches in the drainage, historical data from the same reaches, and a
compilation of historical data from several Sierra Nevada mountain drainages (Gerstung 1973).
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Macroinvertebrate data from Project-affected stream reaches were compared between sampling
sites and reaches and with data from similar unaffected reaches in the drainage.

Comparison of Regulated and Unimpaired Streamflow Data

Regulated streamflow data were compared with unimpaired streamflow data for Project-affected
stream reaches over a 33-year period to determine how hydrological conditions have been
affected by Project operations on a seasonal basis. The average monthly streamflow was
evaluated for each stream reach. The frequency, magnitude, and duration of peak flow events
were also evaluated.

Review of Ecosystem Attributes and Identification of Potential Limiting
Factors

Based on review of the ecosystem attributes and hydrology data, potential limiting factors for
aquatic biota (primarily fish, amphibians, and macroinvertebrates) were identified under both
unimpaired and regulated streamflow conditions. Examples of limiting factors include: no
streamflows requirements in some reaches, low summer streamflows under unimpaired
conditions, water temperatures that are too warm (according to the Basin Plan) or too cold, flow
fluctuations caused by Project operations, reduced winter/spring streamflows, and delayed or
lack of spring runoff under Project operations. Potential improvements were identified to restore
the aquatic ecosystem as close as possible to a natural condition while addressing hydroelectric
generation and recreation interests. The following factors were considered while developing
minimum streamflows: (a) a resource management emphasis on native species (particularly
rainbow trout, foothill yellow-legged frogs, western pond turtles, and hardhead), (b) the
importance of mimicking the natural hydrograph for the protection of overall ecosystem function
and individual target biota (for example, amphibians and riparian vegetation), (c) maintenance of
cold water and transitional habitats where appropriate, (d) maintenance of beneficial water
quality conditions, (e) connectivity of flows above and below Project features, (f) preservation of
geologic integrity, (g) recreational opportunities, (h) hydroelectric operations, (i) consumptive
water deliveries, and (j) other resource objectives listed above.

Development of a Range of Minimum Streamflows to Protect Aquatic
Resources

Minimum streamflows were developed on a seasonal and monthly basis to protect aquatic
resources, recognizing that higher flows than the minimum streamflows (including natural peak
flow events) may occur at times due to tributary accretion, storm runoff, fall releases, and
snowmelt runoff. Results of the various studies listed above were used as tools in developing the
minimum streamflows. Generally, because spring is a very important time of year for breeding,
spawning, and other ecosystem processes, results of the various streamflow studies were used to
establish springtime minimum streamflows. The springtime flows were generally designed to
provide habitat levels from 80 to 100 percent of optimum weighted usable area (WUA) for the
various life stages of rainbow trout in wetter water year types when adequate flow is available,
although this varied at times due to the importance of other ecological objectives occurring
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within specific reaches. Once springtime flows were developed, emphasis was placed on
developing streamflow regimes that mimicked the natural hydrograph as much as possible for
overall protection of the aquatic ecosystem, although this was not always followed due to the
importance of other ecological objectives or other objectives within specific reaches.

Streamflow regimes for drier water year types were developed following a pattern similar to that
of the wetter water year types but generally providing habitat levels with less than optimum
WUA for the various life stages of rainbow trout, with careful consideration of flow
characteristics offering protections for FYLF life stages (velocity and temperature) in those
reaches which support known populations. This also varies at times due to the importance of
other ecological objectives within specific reaches.

In some instances, flows vary from these patterns in an effort to meet hydroelectric generation,
water supply, or reservoir level objectives in specific reaches. In all cases, there may be
variations in this process due to ecological objectives within a specific reach.

The following steps describe how minimum streamflows were developed for each season.
High Flow Spring Period

Primary considerations during this period included spawning rainbow trout, initiation of foothill
yellow-legged frog breeding, channel maintenance, sediment and large woody debris transport,
and riparian habitat conditions. Spring is a critical time for fisheries reproduction and setting the
stage for amphibian life stage activity for reproduction in late spring and early summer. During
spring months it is important to have adequate flow and water temperatures for trout and
hardhead spawning. Existing streamflows during non-spill periods are substantially less than
unimpaired conditions, potentially affecting aquatic biota and fluvial geomorphology processes.
Increased minimum streamflow levels were included in the new streamflow regimes based on
providing improved rainbow trout spawning and rearing at the 80-100 percent range of optimum
WUA where possible and for riparian habitat. The concept of providing spill cessation flows in
key stream reaches (see Rationale for Spill Cessation Flows) in combination with minimum
streamflows and naturally occurring peak flows or spill flows to provide for channel
maintenance, sediment and large woody debris transport, riparian habitat, and sensitive species
protection was included.

Late Summer and Early Fall

The relatively low streamflows that naturally occur during this period create limiting factors to
aquatic biota such as reduced living space and potentially warm water temperatures. In reaches
with upstream storage reservoirs, existing minimum streamflows provided by Licensee vary
from base flow over unimpaired conditions in most water year types. In reaches without
upstream storage, new minimum streamflows will allow for a closer representation of
unimpaired base flow conditions. In general, where deemed necessary, the existing minimum
streamflows (or flows of at least a similar magnitude) during late summer/early fall were
included in the new streamflow regimes based on overall augmentation/maintenance values
relative to unimpaired conditions, rearing suitability for rainbow trout, temperature control, and
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metamorphosing foothill yellow-legged frog tadpoles. In reaches with foothill yellow-legged
frogs, during the period from approximately June through September, it was important to
maintain a fairly stable flow (without substantial fluctuations), and during approximately July
and August, it was important to maintain temperatures of at least 17°C (daily average) for
tadpole rearing and successful metamorphosis.

Late Fall/Winter

The remainder of the year was considered a transition period between the low-flow late
summer/early fall period and the high-flow spring period. Existing streamflows during the late
fall/winter are lower than unimpaired conditions and lack the typical transition pattern provided
by the natural hydrograph. Minimum streamflows for this transition period were included to
bridge the gap between low-flow and high-flow periods in a step-wise fashion and thus mimic
the pattern of the natural hydrograph, although there are variations in some reaches to meet other
objectives. Development of minimum streamflows during the transition period also took into
consideration the occurrence of accretion flows (including peak flow events). Flows at this time
are important to provide overwintering habitat for trout. Trout are known to feed in winter, and
actively catch macroinvertebrates, even when water is between 32° and 33°F (approximately 0°C)
(Needham and Jones 1959). In some instances, flows were reduced in this season in an effort to
meet hydroelectric generation, water supply, or reservoir level objectives in specific reaches.

Hydrology Evaluation for Minimum Streamflows

The information in hydrologic data bases provided by Licensees was used as baseline
information for comparison of daily average impaired and regulated streamflows for the 33-year
period of record. Annual streamflow hydrographs were constructed for each Project-affected
reach using available streamflow data generated by Licensee. Components of the hydrograph
(spring, summer, fall, and winter baseflow; fall and winter storm runoff; and ascending and
descending limbs of the snowmelt hydrograph) that relate to each of the ecosystem attributes
were examined for: (a) comparison of the regulated and unimpaired streamflows and (b)
indications of the typical magnitude of high and low streamflows for each time of the year.

Licensee and Resource Agencies developed an operations model to help evaluate and understand
the effects of various streamflow and reservoir elevation target alternatives. Licensee also
provided detailed information on the physical features and operating criteria for each of the
Project facilities. Using the model, the Resource Agencies and other relicensing participants
were able to view the impacts of the streamflow and reservoir elevations within the bounds of the
historic natural water balance in the system.

Evaluation of Aguatic Biota Condition

Fish

The Resource Agencies considered fish to be in good condition if individual fish, fish
populations, and the fish community exhibit all the following characteristics:
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Individual fish have: robust body conformation, are relatively free of diseases, parasites, and
lesions, are relatively free of the effects of inbreeding, outbreeding, or other negative genetic
factors, have a reasonable growth rates for the region, and respond to stimuli appropriately. In
all cases, stranding fish as the result of otherwise lawful diversion operations does not keep fish
in good condition.

Fish populations have: good quality habitat available for all life history stages during times that
each stage would require it, water quality needed to sustain fish populations, distribution and
connectivity of habitats within the stream to sustain species (barring stream-long catastrophes,
and for salmonids, viable populations in terms of diversity, spatial structure, abundance, and
productivity. In all cases, dewatering of historically wetted habitat does not keep fish in good
condition.

Fish communities are: dominated by co-evolved species, resilient in recovering from extreme
events, persistent in species membership through time, and are represented geographically within
ecological regions. Fish communities must also have predictable structure such as limited niche
overlap and multiple trophic levels.

Benthic Macroinvertebrates

Benthic macroinvertebrates are an important part of the aquatic food chain. Additionally,
benthic macroinvertebrate assemblages can be used as indicators of whether or not aquatic life is
protected, and whether water flow is sufficient to protect fisheries.! According to the SWAMP
Bioassessment Quality Assurance Project Plan:

The utility of BMIs is based on at least six factors: 1) BMIs have low mobility so they cannot
escape water quality stressors; 2) BMIs integrate stressors over time; 3) BMIs respond to
cumulative stressors; 4) BMIs have relatively short lifespans (typically weeks to months) so
they respond to recent stressors; 5) BMIs have a diverse community structure with individual
species having differential sensitivity to stressors, allowing discrimination of gradients in
magnitude of impact can be ascertained; and 6) BMIs provide a direct measure of the aquatic
life beneficial use that is to be protected rather than surrogate measures of water quality such
as chemistry or toxicity.

These samples are snapshots of the conditions at the time they were taken and not only should be
used to compare between reaches, but each reach site should be used as a baseline for future
monitoring of that reach. Eighteen macroinvertebrate metrices and two multi-metric indices — the
Index of Biotic Integrity (IBI) and the multi-metric index (MMI) — were calculated using the
macroinvertebrate assemblages for each site. As described in Technical Memorandum 3-10,
these indices (both adjusted to a 100-point scale) are used to assess stream health, with higher
scores representing better conditions compared to lower scores.

Foothill Yellow-Legged Frog

! California State Water Resources Control Board Surface Water Ambient Monitoring Program List of Potential
Indicators. http://www.waterboards.ca.gov/water issues/programs/swamp/tools.shtml#indicator
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The foothill yellow-legged frog (Rana boylii) is one of a few California amphibians whose entire
life cycle is completed in flowing water. This riverine frog historically occurred in the coast
range and Sierra Nevada foothills of California. Over the last half century, this species has
declined dramatically and is currently a USDA FS California Sensitive species, USDI Bureau of
Land Management sensitive species, and California Species of Special Concern (Lind 2005). It
recently been petitioned for listing under the Federal Endangered Species Act (Adkins Giese et
al. 2012). Dams and reservoirs have been cited as likely factors in this decline as they drastically
alter stream flow regimes and sediment budgets. In managed rivers, the timing, duration, and
magnitude of large-scale discharge events can disrupt frog reproduction. Under a natural flow
regime, discharge gradually declines throughout the summer such that eggs and tadpoles rarely
experience large magnitude flows.

FYLEF’s lay eggs in the spring, and tadpoles develop during the late spring and summer of each
year in a variety of stream environments from small creeks to large rivers (Figure 1) (Wheeler
and Welsh 2008). In the Sierra Nevada, foothill yellow-legged frogs are adapted to the
predictability of the snowmelt recession and typically lay eggs, attaching them to rocky
substrates in river margins, during the middle to the tail end of that period (Yarnell et al. 2010a).
Because of this adaptation, these frogs are considered to be an indicator species for other native
riverine species that are less well-studied, like non-game fishes and aquatic bugs. Tadpoles
develop through the summer and metamorphosis occurs in late summer. Once metamorphosis
has occurred it takes 2-3 years for frogs to reach maturity (Figure 1). During this time, frogs
typically inhabit springs and small streams (Kupferberg et al. 2009a). Population demography
has been studied in several regulated and unregulated rivers in the coastal ranges and Sierra
Nevada of California. Because egg masses are relatively easy to count, a common index of
population size is the ‘number of egg masses / km’. Females lay only one egg mass per year, so
this index directly represents the size of the female breeding population at a given location.
Populations in regulated rivers (n=16 rivers), averaged 5.5 (+ 1.2, s.e.) egg masses/km while in
unregulated rivers (n=11) they averaged 31.1 (+ 9.2, s.e.) egg masses/km (Kupferberg et al.
2012).

The primary risks to aquatic lifestages of foothill yellow-legged frogs from altered flow regimes
and flow fluctuations are scouring and stranding of eggs and tadpoles and low water
temperatures during tadpole rearing periods (Kupferberg et al. 2009a & b, Kupferberg et al.
2011, Kupferberg et al. 2012 Yarnell et al. 2010b).

Scouring can occur if water flows fluctuate and increase substantially after eggs have been laid.
Stranding can occur if the flow recession rate is too fast relative to the time it takes for eggs to
develop and the water depth at which the eggs were laid. Egg development time is dependent on
water temperature, but typically ranges from 2-3 weeks in mid-elevation Sierran rivers (based on
S. Kupferberg 2008, unpublished data). Based on egg mass and tadpole habitat studies in the
northern Sierra Nevada (including data from Yuba-Bear/Drum-Spaulding studies) upwards of
half of all egg masses are laid at water depths of 1 foot or less (Nevada Irrigation District and
Pacific Gas and Electric Company 2010, Yarnell et al. 2011). Thus, to protect egg masses from
stranding and to reduce local population extinction risk, the recession rate would need to be less
than 1 foot over 3 weeks or 1/3 foot per week. At river cross-sections where frogs breed, gradual
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(9 percent to 3 percent) daily percent changes in flow translate to gradual changes in water
depths that protect frog eggs from stranding and allow tadpoles to successfully develop through
the summer (S. Yarnell, pers. comm., Lind and Yarnell 2011).

Low water temperatures during tadpole rearing periods can increase development time, reduce
size at metamorphosis, and potentially result in poor or no recruitment. These effects have been
demonstrated in both field distributional studies and field and laboratory experiments. By
examining the distribution of foothill yellow-legged frog breeding sites along a river that had a
longititudinal temperature gradient, it was demonstrated that successful reproduction was only
seen at sites with daily average water temperatures greater than 15.5°C for three to four months
(Placer County Water Agency 2008). In field and laboratory experiments, tadpoles reared at sites
with daily average temperatures of 16.5 to 20 °C in June through August resulted in the highest
survival rate with very low survival below 16.5°C (S. Kupferberg, pers. comm. April 2010).

Figure 1. Life cycle of the foothill yellow-legged frog with estimates of duration of life stage.

Foothill Yellow-legged Frog Life Cycle

scour or
stranding

attach eggs to rocks
on river bottom

eggs develop / e
and hatch (~ 1-3 weeks)
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Western Pond Turtle

The western pond turtle (WPT, Actinemys marmorata) is California’s only native aquatic turtle
species. The species occurs along the Pacific coast, west of the Sierra/Cascade divide, from
northern Washington south to northern Baja California, Mexico. The WPT has declined
precipitously over most of its range, and is now considered endangered in Washington,
threatened in Oregon, a Species of Special Concern in California, and a USDA FS California
Sensitive Species. Western pond turtles that inhabit river environments are adapted to the
hydrologic cycles of wet winters and dry summers in California rivers. Preferred riverine habitats
include slow flowing areas and backwater environments with basking sites (woody debris,
floating vegetation) and underwater refuges (undercut banks, large root wads, rock crevices)
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where they feed on aquatic insect larvae, crustaceans, small vertebrates (e.g., amphibian eggs and
tadpoles), and possibly carrion. Vegetation is also thought to be an important part of their diet.
All feeding is done underwater as WPT cannot swallow in air (Reese and Welsh 1998a, Bury
and Germano 2008). As with other native aquatic species, the life cycle of WPT results in use of
the rivers primarily in the summertime and avoidance of higher winter flows in winter (Table 1).
Females travel into upland environments to nest in mid-summer and may produce more than one
clutch of approx. 4-8 eggs each year (Table 1, Reese and Welsh 1997, Kelly 2007, Bury and
Germano 2008, Scott et al. 2008). ). The relatively low reproductive effort and longevity of WPT
(~ 40 years) means that this species’ population recovery time (after disturbances or local
extinctions) is relatively slow compared to other native aquatic species. Population sizes of
WPT were documented in two forks of the Trinity River in northern California in the early
1990’s. In the mainstem Trinity, the average number of turtles was 39/km and in the south fork,
the average was 34/km. The mainstem has a slightly larger drainage area than the south fork
(Reese and Welsh 1998b).

Recent studies have focused directly on water flow and temperature effects on WPT. Freshwater
turtles bask to warm their body. Turtles in the colder rivers spend significantly more time
engaged in aerial basking than turtles in warmer rivers (Ashton et al. 2006, Bettaso et al. 2006).
Changes in normal thermoregulatory behaviors may affect several aspects of general life history
traits such as growth patterns, age at maturity, and size at maturity, which in turn could affect
age- and size-specific reproductive investments and the size at birth of offspring. The significant
amount of time WPT spend in upland environments (for nesting and overwintering) means that
effects of roads and canals and extreme flow fluctuations during winter months, in both rivers
and reservoirs, needs to be evaluated. Canals can act as barriers to upland movements and
potentially result in mortally if turtles fall in and cannot climb out. Road mortality effects on sex
ratios (reduction in adult females) have been documented for many other species of turtles
(Gibbs and Steen 2005).

Table 1. Seasonal use of aquatic, riparian, and upland habitats by riverine populations of western pond
turtles in the foothill regions of the Sierra Nevada and Northern California Coast Ranges.

LIFE SEASON
STAGE Summer Fall Winter Spring
Eggs deposited by adult in nest

females in

riparian/upland nests,
dug in ground

Hatchlings hatch in nest overwinter in migrate to small
nest aquatic
environments (e.g.,
springs, shallow
river backwaters)

Juveniles | springs, small creeks, | overwinter in dry | overwinter in springs, small

backwaters and small | upland dry upland creeks, backwaters
pools of rivers sites/”burrows” | sites/”burrows” | and pools of rivers
Adult pools and backwaters | overwinter in dry | overwinter in pools and
Females of creeks and rivers; | upland dry upland backwaters of
nesting forays to sites/’burrows”; | sites/”burrows”; | creeks and rivers
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LIFE SEASON
STAGE Summer Fall Winter Spring
riparian/upland areas | may also use may also use
in mid-summer ponds ponds
Adult pools and backwaters | overwinter in dry | overwinter in pools and
Males of creeks and rivers upland dry upland backwaters of
sites/”burrows”; | sites/’burrows”; | creeks and rivers
may also use may also use
ponds ponds

Additional Considerations for Determining Minimum Flows

If the aquatic biota were determined not to be in good condition in a particular stream reach, the
Resource Agencies attempted to consider all of the following elements to develop a minimum
flow regime that improves the condition of the fishery and provides adequate protection of the
aquatic biota.

Water for maintaining a living stream at all times. Sufficient flows should be released during the
summer to keep resident fish in good condition and to keep the stream connected to a lower

order stream or estuary, including consideration of the stream’s natural perennial or ephemeral
character. (SWE-1)

Water flow regime that mimics natural flows. Flow recommendations should consider the extent
the flow regime below a dam mimics natural flow regimes. To the extent possible, the
preservation of the timing and magnitude of natural water flow should be required, including
conserving natural high flow events during wet season and natural low flow events during the
dry season. (SWE-2)

Water for maintaining resident native fish migration, spawning and rearing habitat. Sufficient
flows should be released during the spring to keep resident fish in good condition. Spring flows
should be increased from summer flow levels to support spawning and rearing of native fishes.
(SWE-3)

The Resource Agencies initially applied instream flow assessment method(s) that represent the
best available science to determine minimum flows that would improve fish condition and
provide adequate protection of the aquatic biota.

Site-specific incremental assessments of flow versus habitat relationships, such as those derived
from one- or two-dimensional PHABSIM-type studies, are the preferred method for addressing
SWE-1, and -3. In the event site-specific PHABSIM-type studies are not available, the Resource
Agencies attempted to apply other field-based standard setting habitat assessment methods,
including the wetted-perimeter method.

In the absence of data to support field-based habitat assessments, the Resource Agencies applied

standard setting methods that are based on unimpaired hydrology, such as the Tennant Method
(aka Montana Method) and Tessmann's adaptation of the Tennant Method. Generally, the
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Resource Agencies applied Tessman's adaptation of the Tennant Method in stream reaches with
larger watersheds and good year-round access. Use of the basic Tennant Method was reserved
for smaller watersheds and/or locations with extremely difficult winter access.

In order to address SWE-2, the Resource Agencies evaluates the unimpaired hydrology and to
ensure that spawning flows are timed to coincided with the peak of the unimpaired hydrograph.

Aquatic Ecosystem Re-Evaluation of Minimum Streamflows

Once the Resource Agency initial minimum streamflow recommendations were reviewed using
the operations model, adjustments were made to individual values to address site-specific
considerations at various locations. The adjustments were made after lengthy collaborative
discussions and negotiations among relicensing participants and attempted to balance the
minimum streamflows with other interests, including hydroelectric generation, consumptive
water deliveries, angling opportunities, reservoir levels, winter access challenges, infrastructure
limitations and recreational streamflows.

Specific Rationale for Stream Reaches

The following section details the rationale, by reach, for the streamflows submitted by the
Resource Agencies in their conditions and recommendations. The projects consist of several
small streams that flow from small reservoirs high up in the projects, several large river streams,
and several streams that are bi-sected by the Bowman-Spaulding Conduit. Many of the smaller
streams and those bi-sected by the conduit do not have existing streamflow requirements.

Middle Yuba River Below Jackson Meadows Reservoir Dam (Yuba-Bear
Hydroelectric Project)

Stream Reach Specific Objectives

The Resource Agencies’ interest in this reach is to ensure sufficient minimum flow is provided to
improve the habitat, ensure adequate protection of the aquatic resources, and achieve fish in good
condition, specifically including rainbow trout, and benthic macroinvertebrates. The reach is
designated as “cold freshwater habitat™ in the Central Valley Regional Water Quality Control
Board’s Basin Plan for the Sacramento River Basin and the San Joaquin River Basin.

Existing Conditions, Problem Statement, and Rationale

The reach of the Middle Yuba River below Jackson Meadows Reservoir Dam reach is 1.6 mi
long and extends from the outlet at Jackson Meadows Dam (EI. 6,000 ft) to the high-water pool
of Milton Diversion Impoundment (El. 5,690 ft). The channel gradient is 3.9 percent (Technical
Memorandum 3-2). The watershed above Jackson Meadows Dam is approximately 37 square
miles, it is a snowmelt driven system, and has an average unimpaired flow of 113 cfs. While the
existing minimum streamflow requirement in this reach is 5 cfs (FLA, April 2011), this reach is
heavily used for conveyance and routinely experiences high aseasonal flows.
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Figure JM-1 shows regulated releases for the Middle Yuba River below Jackson Meadows
Reservoir Dam for 2005, which was an average water year with a typical hydrograph for the
west slope Sierra.

Figure JM-1. Rainbow trout lifestage periodicity and the regulated and unregulated hydrographs for the
Middle Yuba River below Jackson Meadows Reservoir Dam.
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Discussion of Fish Population Studies

In determining whether fish in a reach are in good condition, the Resource Agencies evaluate
individual fish, the local fish population, and 