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UNITED STATES OF AMERICA
BEFORE THE FEDERAL ENERGY REGULATORY COMMISSION
APPLICATION FOR LICENSE FOR MAJOR PROJECT - EXISTING DAM

INITIAL STATEMENT

Pacific Gas and Electric Company, hereinafter referred to as “Licensee,” applies
to the Federal Energy Regulatory Commission (FERC) for a new 50-year license
for the Poe Hydroelectric Project, FERC No. 2107, hereinafter referred to as '

“Project,” as described in the attached exhibits.

“The location of the Projectis: =
State: California
County: Butte
Township or nearby town: Pulga, California

Stream or other body of water: Feather River

The exact name, business address, and telephone number of fthe Licensee are:
Pacific Gas and Electric Company
77 Beale Street |
P.0. Box 770000, N11C
San Francisco, California 94177

Telephone:_ (415) 973-7000
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The persons authorized to act as agent for the Licensee in this application are:

a)

b)

Mr. Randy Livingston

Lead Director, Power Generation
Pacific Gas and Electric Company
P.O. Box 770000, N11E

San Francisco, California 94177

Telephone: (415) 973-6950

Ms. Janet Loduca, Attorney
Pacific Gas and Electric Company
P.O. Box 7442

San Francisco, California 94120

Telephone: (415) 973-0174

Mr. Tom Jereb, Project Manager
Pacific Gas and Electric Company
P.O. Box 770000, N11D

San Francisco, California 94177

Telephone: (415) 973-9320
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Written communications should be directed to Mr. Livingston and Ms. Loduca at
the addresses specified above. Telephone communications should be directed to

Mr. Jereb.

The Licensee is a corporation of the State of California and is not claiming

preference under Section 7(a) of the Federal Power Act.

~ The statutory or regulatory requirements of the State of California that affect the

Project as proposed, with respect to bed and banks and to the appropriation,

diversion, and use of water for power purposes, and with respect to the right to |
engage in the business of developing, transmitting, and distributing powert and in
any other business ﬁecessary to accomplish the purposes of the license under the

Federal Power Act, are:
a) California Water Code §1200-1700: Allows for appropriation of water.

b) California Water Code $§3160; Title 23 California Code of Regulations
$3855: Regulates the filing and issuance of a water quality certificate to

applicants otherwise required to obtain such a certificate under federal law.

c¢) Public Utilities Code, Division 1, $201 et seq.: Regulates the right of a public

utility to produce, generate, transmit, or furnish power to the public.
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The steps which the Licensee has taken or plans to take to comply with each of the

laws cited above are:
a) The Licensee has acquired appropriative water rights for Project water.

b) The Licensee will file an application for a water quality certificate with the
California State Water Resources Control Board within 60 days from the date
of FERC’s issuance of the notice of ready for environmental analysis, as

required by 18 CFR § 434 (b)(5).

¢). The Licensee has filed tariffs with the California Public Utilities Commission
which authorize it to produce, generate, transmit, or furnish power to the

public.

The Licensee is the owner of the existing Project facilities. The Licensee’s name

and address are provided under Item 3 above.

The following exhibits are filed herewith and are hereby made a part of this
application. A Project Resource Summary is included to state the Licensee’s

evaluation of the resources of the Project and its vicinity.
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Exhibit Title

Project Resource Summary

Description of Project

Statement of Project Operation and Resource Utilization
Construction History and Proposed Construction Schedule
Statement of Costs and financing

Environmental Report

General Design Drawings

Maps of the Project

General Information
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Pursuant to 18 CFR § 4.32(a) of the Commission’s Regulations:
(1)  The Licensee has maintained and will continue to maintain any proprietary-

right necessary to construct, operate, and maintain the Project. B

(2)3) The followiﬁg is the name and address of the county in which th;.‘Proj_ect
is located.
Butte County
25 County Center Drive
Oroville, CA 95965
(2)(ii) None of the Project boundaries or facilities are located within any city,
town, or similar local political subdivision. Uﬁincorporated residential
communities located within 15 miles of the Project include Pulga,
Paradise, and Magalia. None of these communities have populations of

5,000 or more people.
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(2)(iii) Irrigation districts, drainage districts, or similar special purpose political

subdivisions that are located within the Project boundary or that own,

operate, maintain, or use any Project facilities are as follows:

The California Department of Water resources owns and operates the
Oroville Project (FERC No. 2100) immediately below the Poe Project.
The Big Bend Dam below the Poe Project (and proposed as a Project 2107
facility) is owned and operated by Licensee but located within the project

boundary of Project 2100.

(2)(iv) Other political subdivisions in the general area of the Project that would

@))

likely be interested in, or affected by, the application are as follows:

There are none.

The following Native American tribes may be affected by the Project:

Harvey Angle, Chairman
Enterprise Rancheria
2950 Feather River Blvd.
Oroville, CA 95965

Shirley Prusia, Chairman
Mooretown Rancheria

1 Alverda Drive
Oroville, Ca 95966

James Edwards, Chairman
Berry Creek Rancheria

5 Tyme Way

Oroville, CA 95966
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9. This application is filed under Federal‘Power Acf Section. 15. The Licensee
hereby cer’;ifies that copies of this application flave been mailed to the entities
; identiﬁed i_ﬁ paragraphs 8(2)(i), (iii), and (vj above, as well s any other federal,
state, municipal or other local government agencies that tl}eré is reason to:believe

would likely be interested in or affected by this application.

IN WITNESS WHEREOF, Licensee the 1S t* day of Decoweber (month), 2003,

has caused its name to be signed by Greg Rueger, Senior Vice President and Chief’
Nuclear Officer, and its Corporate Seal to be affixed by Eric A. Montizambert, Assistant

Corporate Secretary, hereunto duly authorized.

PACIFIC GAS AND ELECTRIC COMPANY

By: ll\u./\

Senior Vice Président — Generation and Chief Nuclear Officer

Attest: K:; W

Assistant Corpora‘te’§ecretary
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VERIFICATION

This application for new license is executed in the State of California, City and County of
San Francisco, California 94177, by Greg Rueger, who being first duly sworn, deposes

and says that the contents of this application for new license are true to the best of his

knowledge or belief, and signs the application this |S H'\day of Decem P)e r___(month),

2003.

PACIFIC GAS A/KijLECTRIC COMPANY
By: [P |
v

| /
- Subscribed and sworn before me, a Notary Public of the State of California, this /5 : day

of f>€€c=rr\ Lo ) (month), 2003.

Soost tnusoiomrB it BB}

IRENE F. RICE
Commission # 1350318

H Motary Public - California &

7 San Francisco County
M Cormm. Expirss Apr 8, 2006
N o e

Notary Public
in and for the City and County of
San Francisco, State of California

/ pene 07 /ée/
=7

754

My commission expires "7{,,,_:} 2 2006
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POE HYDROELECTRIC PROJECT (FERC NO. 2107)

PROJECT RESOURCE SUMMARY

1 INTRODUCTION

1.1 Purpose of the Project Resource Summary
The purpose of this Project Resource Summary is to provide a summary of Pacific Gas .
and Electric Company's (Licensee's) proposal for continued operation and maintenance of
thg Poe Hydroelectric Pfoject (Project) under a new license, along with explanations of
why the Licensee believes that its proposal optimizes the use of Project resources:. Each
resource issue is more thofoughly discussed in the relevant exhibits and appendices of the

application.

1.2 Principles on Which This License Application Is Based

- In developing its proposal for continued operation of the Project, the Licensee has been

guided by a number of principles derived from the provisions of the Federal Power Act
(FPA) as amended by the Electric Consumers Protection Act of 1986 (ECPA). The FPA
requires the Federal Energy Regulatory Commission (FERC) to give equal consideration

to power and non-power values in making licensing decisions in order to determine the

most comprehensive use of a resource. The Commission must resolve competing

resource uses in a manner that takes them all into account, but does not necessarily result

in the optimization of any single resource. In addition, the proposal for continued
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operation must be best adapted to a comprehensive plan for improving, developing, or

conserving the waterway affected by the Project.

Kéy principles that have guided the Licensee in the development of this proposal for new

license are enumerated below.

(1) The Environmental Baseline is the Existing Project. For purposes of relicensing,
the Coﬁmission has held that the effects of a project will be measured against a baseline
of current conditions (FERC Order 513 [June 2, 1989] 54 Fed. Reg. 23756, 23775—
23776). Any propbsed change to the design or operation of the Project works for either
developmental or environmental enhancement purposes must be compared to existing
conditions, not pre-project conditions, to determine whether such proposals result in a

relicensed project that is best adapted to the comprehensive use of the waterway (id.).

(2) Balancing of Resources. All resources cannot be optimized simultaneously;
therefore, decisions regarding the future of competing resources will require careful

consideration and trade-offs.

3 Ec—onomically Viable Projects Are in the Public's Best Interest. Both resource
assessment and resource enhancement must be commensurate with the scope of the
project and must be justified by the potential resource benefits. Enhancements should be
approprié.te in complexity and cost, and relevant to the existing and proposed project
features and operations.
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(4) Cost-Effectiveness of Hydroelectricity. Hydro power is very valuable to the
electricity consumers in California. Overall, hydro generation is one of the most cost-
effective énergy resources available in California. Hydro power has historically played an
essential role in moderating eﬁergy prices in the Licensee's service territory. With the
generation industry restructuring and the creation of California’s Independént Systém
Operator (ISO), the economic value of hydro will not diminish; instead the beneficiaries

of this economic resource can now include all the electric consumers in California.

(5) Load Shaping and Peaking Value of Hydroelectricity. Many of the Licensee's
hydro resources, including the Poe Project, are operated as peaking hydro to help:meet the
daily changes in system demands. Hydro's dispatchability and spinning: reserve
capabilities are also important characteristics of liydr_p power. Hydro capacity has a high
unit ramp rate and can easily, quickly, and economically vary output in response to
changing customer loads and system conditions. In additioh, hydro powér has the ability
to operate ai no-load or low-load with much higher efﬁciéncy than the alternative fossil-

fueled peaking plants. Finally, because a large portion of California's electricity resources

' consists of non-dispatchable sources such as nuclear and regulatory must-take generation,

the ISO relies on hydro resources to satisfy a large portion of its operating reserve

requirements.

(6) Reliability of Hydroelectricity. Hydro generation has one of the highést availability

and reliability rates of all generation resources. Reliability of customer service is

PRS-3
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enhanced by the high availability, reliability, and operational flexibility of existing hydro
resources. |

(7) Renewable Source of Power. Society benefits from this indigenous, renewable
resource Because if produces no air pollution and hydro power directly offsets the use of
non-renewable fossil fuels. In addition, hydro power is a non-consumptive use of water
resources that is well integrated into water supply, irrigation, flood control, and other

multi-purpose projects.

(8) Project-Specific and System-wide Impacts. The 120 MW of Project dependable
capacity is part of 4,500 MW of hydropower available to meet northern California's load.
Because of its relatively low: cost of operation and high reliability it provides an important

element of the currently tight energy situation in California.

Almost 1,700 MW of the Licensee's hydro project licenses have either expired, or will
expire, before 2005. The economic impacts of relicensing proposals that would increase
costs and reduce project capability to follow system loads must be considered not only in
terms of the Project economics, but also in terms of their impact on the Licensee's electric
system and California’s electric consumers. It is important to realize that historically all
the costs associated with relicensing were directly passed on to electricity ratepayers, and
that Californians currently pay some of the highest electricity rates in the-country. No
matter what the final outcome of the electric industry restructuring, relicensing costs will

be reflected in the market price of power in California.
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(9) Natural Resources Stewardship. The Licensee's corporate policy statement

"Commitment to Environmental Quality" (June 1990) states:

We are convinced that sound environmental policy and sound business practice |
go hand in hand. We will pursue both for the benefit of our customers,

shareholders, employees and the communities we serve.

Natural resources stewardship is one of the objectives enumerated in the policy:

Licensee is committed to being a good steward of the natural resources under our

il

management. We will:

o Protect the land, water, wildlife and timber resources under our care.

o Provide opportunities for responsible recreational use of these natural
resources.
o  Work cooperatively with other organizations to further our resource
protection goals.
(10) Safety. The Licensee's Hydro Generation department has identified safety as the

number one goal of the five goals essential to fulfilling the department's vision: The

safety goal is:

Maintain a total commitment to safety for our employees, contractor personnel
and the public, and continue to motivate employees to improve safety practices

and procedures.

1.3 Application of These Principies
The Licensee déveloped its proposal for the continued operation of the Project with the |

aforementioned principles in mind. As the Commission's Hydroelectric Project
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Relicensing Handbook states, giving equal consideration to both developmental and non-

developmental values

“does not mean treating all potential purposes equally or requiring that an

equal amount of money be spent on each resource value, but it does mean that

all values must be given the same level of reflection and thorough evaluation in

determining that the project licensed is best adapted.”
The Licensee carefully analyzed and weighed all affected resources and believes that its
proposal strikes a balance in the public's best interest between the competing power and
non-power benefits that the Project provides. The Licensee's proposal for continued

ownership and operation, with the associated analyses, provides comprehensive evidence

for the issuance of a new license for the Project.

The following discussion provides a brief description of the Project, its operation,

resource issues, the agency consultation process, and the resulting proposal for the

continued operation under a new license.

2. PROJECT DESCRIPTION AND OPERATION

2.1  Project Description

The Poe Hydroelectric Project diverts water from the North Fork Feather River in Butte

County at Poe Reservoir, elevation 1390 ft., and returns it to the river at Poe Powerhouse,

elevation 902 ft. The Poe Powerhouse is just upstream éf Lake Oroville (normal

maximum water surface elevation 900 ft.) owned by the State of California (FERC No.
PRS-6
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2100) and is the last in a series of Licensee owned projects on the North Fork Feather

River.

The Project consists of a diversion dam and associated reservoir, tunnel, surge chamber
and penstock, powerhouse with two generating units and an aﬁerbay reservoir and dam.
Exhibit A provides a detailed description of the Project facilities. Project drawings can
be found in Exhibit F and G. The project has an ipstalled capacity of 120 MW and has

historically produced an average of 584 GWh of electrical energy per year.

2.2  Project Operation |
The North Fork Feather River abové Poe Reservoir has a drainage area of 1950 ;quare
miles. The East Branch, which provides a major portioh of this drainage (1000 square
miles), has essentially no storage capacity. During the winter and spring, this.. drainage
can produce very large flows and typically provides the pnmary source of water for the
operation of the Project during this period. Lake Almanor is the primary upstrea:ﬁ
storage reservoir with a drainage area of 490 square miles. During ﬂm summer and fall
when natural run-off is low, water releases are made from Lake Almanor to prbvide
generation at Licensee’s projects on the NFFR. Operation of these projects is closely
coordinated to maximize the use of available water. When high flows are available, the
Project is operated as base load. During the lower-flow summer and fall ﬁeriods, the
Project is typically operated to provide peaking power. The Project is also capable of

providing ancillary services such as spinning reserve and regulation.
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The Poe Reservoir is a relatively small reservoir and provides only very short term
storage. It typically fluctuates up and down about three feet during a day. Poe Dam has
four large radial gates and one smaller radial gate. The dam also has a 36 inch bypass
pipe which can be.used to make minimum instream flow releases. When it is necessary
to spill water at Poe Dam, a radial gate is raised to release the desired amouﬁt of water
from the bottom of the reservoir. As a result of this operation, sediment that is mobilized

in the NFFR during high flow events can pass through and is not trapped by the reservoir.

During periods when the Poe Dam is spilling water, the gate control system operates to
maintain a set reservoir level. This system provides a reasonably constant spill under
most conditions except at times when reservoir inflow conditions change suddenly or the
| 'generatioﬁ level at the powerhouse fluctuates. These fluctuations have the potential to

produce rates of change in flows below the Dam that are significant.

Poe Powerhouse is often used for peaking and ancillary services and the discharge from
the powerhouse is subject to rapid change. To minimize the impact that such flow
changes might have on the river channel downstream of the Big Bend Dam, located
approximately %2 mile below Poe Powefhouse, a notch was cut in the dam in 1967. This
notch was designed to limit the increase in downstream water level rise to no more than
one foot in 20 miﬁutes. This dam was originally built in 1910 to divert water for the Big
Bend Powerhouse which was inundated by Lake Oroville. Today, the dam functions as
an afterbay to Poe Powerhouse, reducing flow fluctuations downstream, and providing
tailwater level control for the Poe Powerhouse.

PRS-8
Poe Hydroelectric Project, FERC 2107
© 2003, Pacific Gas and Electric Company

1‘\



4
i .
\ :

SN
/ N

{
\._\ _ /

3. RESOURCE ISSUES SUMMARY

As is typical of most hydro projects, the relicensing of the Poe Hydroelectric Project
involves numerous resource considerations. In addition to the power benefits, the
Licensee attempted to balance the needs of rec;eation, fisheries, wildlife, vegetation,

water quality, and cultural resources. The following summarizes the resource issues that

were identified during the relicensing process and the resource balancing rationale on.

which the Licensee’s proposals are based.

3.1  Water Use and Quality

Resources to be balanced:
» Improved water quality
e Increased/improved habitat for rainbow trout and other native aquatic species

o Economical power generation

Water quality monitoring has shown that water quality conditions on the Poe
Hydroelectric Project are good and that current Projéct operafions continue to protect
existing beneficial uses. However, Licensee recognizes that i’;s power operations on the
North Fork Feather River (NFFR) have altered the flow regime, and water temperatures
in the Poe bypass reach exceed desired levels during the summer months. Additional
flow in the bypass reach would provide some enhancement of water temperature
conditions, and Licensee proposes that the minimum instream flow be increased from 50
to 150 cfs, as measured at the Pulga gage (NF23). At the 150-cfs flow level, the existing

coldwater habitat would be extended downstream. The ability to achieve lower water
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temperature conditions in the NFFR depends in large part on the ability to release colder
water upstream at Lake Almanor, the primary water storage facility on the NFFR.
Licensee has been investigating the feasibility of enhancing coldwater withdrawal from
the Prattville Intake at Lake Almanor for many years and has recently made a substantial
commitment to pursue a temperature control device as part of the relicensing of the

Licensee’s upstream Rock Creek - Cresta Project (FERC No. 1962).

32 Instream Flows

Resources to be balanced:

o Habitat for native and non-native fish species

o Coldwater temperatures in the bypass reach

o Foraging habitat for bald eagles

o Habitat for sensitive amphibian species (foothill yellow-legged frog)
e Habitat for sensitive fish species (hardhead)

o Economical power generation

o Water contact recreation

Minimum Instream Flow Release Levels

Operation under the current license requires that a minimum instream flow of not less
than 50 cfs be maintained at the NF23 gage (located approximately one mile downstream
of the Poe Dam) provided that the release from the dam is not less than 25 cfs. In recent
years increased leakage on the gate seals has resulted in typical flows of around 100 cfs.
The major resource benefits of the status quo are economical powér generation while

maintaining conditions that support a combined trout and smallmouth bass fishery,
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populations of foothill yellow-legged frog, a nesting pair of bald eagles, and wading and

swimming at river recreation sites.

Facfoi*s that need to be considéred when making flow recommendations include the

following:

o Bald eagle population: One of the most productiye bald eagle nests in California is
located in the vicinity of the Poe Powerhousg and a significant portion of their
foraging during the nesting season occurs on the NFFR above the powerhouse.

o Sensitive amphibian population: Survey data have shown the presence of well-
established populations of foothill yellow-legged frog, a Forest Service Sensitive

Species, in the Poe bypass reach.

° Existing fishery and potential enhancements: The Poe bypass réach currently: '
supports both cold and warm water species of native and non-native fish. The
primary game species are rainbow trout and smallmouth bass. The bypass reach also
contains a population of hardhead, a Forest Service Sensitive Species. Increased
streamflows would enhance habitat primarily for rainbow trout. Consideration also
needs to be given to the impacts of increased flows on other resources (e.g.,

amphibians, bald eagles, and other fish species).

‘e Recreational use: Much of the reach is remote and inaccessible, and the primary uses

at the few recreation sites are swimming and wading. Whitewater recreation
opportunities would be for advanced skill levels only.
e Cold water temperature enhancement: Licensee is pursuing upstream temperature -

enhancements that may assist in lowering temperatures in the entire NFFR and

PRS-11
Poe Hydroelectric Project, FERC 2107
© 2003, Pacific Gas and Electric Company

. s I —




benefiting trout populations. Consideration also needs to be given to the impact of
reduced water temperaturés on other resources (e.g., amphibians and bald eagle
foraging species).

o Basin Plan existing beneficial uses for the NFFR: municipal and domestic water
supply, power, contact and non-contact recreation, cold freshwater habitat, cold water
.spawning, and wildlife habitat.

e Natural hydrograph: Upstream reservoir operations have significantly altered natural

seasonal flow levels.

o Impacts of potential increased water-based recreation on bald eagles and amphibians.

Fishery data indicate the presence of both cold and warm water species. Increased
instream flows would decrease the water temperature and provide greater habitat for sport
recreation species such as rainbow trout. However, higher flow increases may
disadvantage other species (primarily through a decrease in temperature) and could make
fofaging by bald eagles more difficult. The actual effects of instream flow increases on
foothill yellow-legged frog (FYLF) populations are unknown; however, based on the
results of visual encounter surveys and an evaluation of the effects of increased flows on
FYLF habitat, overall habitat appears to be reduced at flows between 250 cfs and 310 cfs.
Streamside recreational users would likely prefer wanﬁer water conditions associated
with low flow releases. Balancing these competing interests does not provide a clear
solution, although it is logical to give more weight to factors that may influence sensitive
species. With this in mind, Licensee proposes a continuous, year-round minimum

instream flow of 150 cfs as measured at the Pulga gage (NF23). Recognizing that there
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are uncertainties related to the actual response of affected resources to changes in

streamflow, Licensee proposes to monitor those responses.

The increase from 50 cfs to 150 cfs year-round release has a cost to society resulting from

air pollution from fossil-fueled generation used to replace the foregone hydro generation.

The additional air emissions from the substitute generation equated to about 16,240,000
pounds of CO; per year, or the equivalent of 1300 automobiles per year, which has a

societal health and material damage cost ranging from $96,000 to $142,000 per year.

Recreation and Pulse Flows

No pulse or recreation flows (aside from ﬁose that occur as a result of natural spiil) are
proposed. This recommendation is based on 1) the regular occurrence of high flow
periods during winter storms and spring run-off; 2) consideration for avoiding impacts to
foothill yellow-legged frog eggs, tadpoles, énd metamorphs; and 3) consideration for
avoiding impacts on bald eagle foraging. Access to iﬁformation on natural flows for use

by whitewater recreationists is discussed under Section 3.7 below.

Gaging of Instream Flows

The current stream gage at NF23 was rebuilt after the flood of January 1997 and provides
a good, full range recording location. Data from this gage are fed to the System Operator
at Rock Creek Powerhouse where they are monitored 24 hours a day. NF23 is location
directly.below tﬁe Highway 70 bridge at Pulga (approximately 1.5 miles downstream of

Poe Dam) and is the closést site to Poe Dam suitable for reliably gaging streamflows. To
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measure flow directly below Poe Dam, Licensee uses gaging location NF66. This gage
consists of a staff gage that is mounted on a rock cliff at the bank of the stream channel; it
is read daily by a roving operator reading the staff through a telescope. The gage isin a
very inaccessible location and is susceptible to damage during high flows. Mill Creek
and Flea Valley Creek provide flow to the NFFR between Poe Dam and NF23. These
streams are approximately 0.5 and 1.0 miles downstream, respectively, from Poe Dam.
Except during periods of heavy precipitation, these ﬁ'ibutaries provide a flow of less than
25 cfs. Recognizing that future instream flow requirements in the Poe bypass reach will
be greater than 50 cfs, Licensee proposes that the flow gaging at NF66 be abandqned and

flows be monitored at NF23 only.

3.3  Spill Flow Operation

Resources to be balanced:

e Reduction of potential fish and amphibian displacement and stranding mortality
e Improvement of macroinvertebrate conditions

o Economical Project operation

o Operational flexibility and associated system operating benefits

Poe Dam

Historic spill operatiohs at Poe Dam have not been limited by a specific ramping rate
requirement other than Licensee’s standard practice of avoiding ramping up faster than
approximately 600 cfs per hour during the non-spill season for public safety reasons.
During natural storm events, the increasing flow rates can be significant, although the

decreasing flow rate is generally much less steep. The typical minimum instream release
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requirement at the dam is currently less than 50 cfs, and large flow increases and
decreases at this low flow level couid have an impacf on aquatic.resources. To mitigate
this impact, Licensee proposes to implement tile same ramping rate requirements at Poe
dam as those adoptedlfor the upstream Rock Creek and Cresta dams. These rates are as

follows:

‘Duringv periodé when ramping can be controlled at spill flows less than 3,000 cfs, the
Poe Dam ramping. rates shown below are proposed. These rates would be followed as
close as reasonably practicable given radial gate operating limitations. It shot_lld be
understood that certain operating situations, such as a unit trip when incoming flows
to Poe Reservoir cannot be controlled, would likely cause an exceedance of these
rates. Revision to these rates could occur as the result c;f monitoring Rock Creek -

Cresta flow impacts.

-March, April and May - 250 cfs/hr. up-ramp and 150 cfs/hi. down-ramp
June 1 - June 15 - 300 cfs/hr. up-ramp and 150 cfs/hr. down-ramp
Remainder of the year - 400 cfs/hr. up-ramp and 150 cfs/hr. down-ramp

Poe Powerhouse

Poe Powerhouse provides a valuable contribution to the reliability of the electrical system

by providing ancillary service capability allowing for rapid ioading to meet system

- emergencies. As such, the tailwater elevation in the tailrace is subject to a potential

increase of three to four feet within about 10 minutes. Immediately downstream of the

powerhouse the stream channel has become fairly wide due to the existence of the
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reservoir formed by the Big Bend Dam. This tends to mitigate the impact of rapid
increases in relea_ses from the powerhouse. As the water flows downstream, the elevation
in Big Bend Réservoir increases due to the configuration of the notch cut in the dam (see
Exhibit Drawing F-8). This notch was designed to keep the rate of increase in the
downstream water elevation to no greater than one foot in 20 minutes. As the channel
downstream of Big Bend Dam is typically inundated by Lake Oroville between April and
mid-summer of normal water years, Licensee believes this buffering effect is adequate to

mitigate potential impacts.

3.4  Other Aquatic Resource Considerations

Resources to be balanced:
o Enhancement of fishery habitat conditions in the NFFR
o Protection of aquatic species

o Economical Project operation

Entrainment

Poe Dam diverts water into an unscreened. intake to the Poe tunnel presenting the
potential for entrainment. Fish netting surveys were performed in the tailrace channel
during powerhouse operation to monitor movement of fish through the system and to
identify the level of entrainment during a one-year sampling period. Minnow species
were the primary fish entrained. No trout or large adult specimens of any species were
observed in the entrainment samples. Fish survival thiough the turbines is likely very low
due to the high head. Although hardhead were present in the samples, due to the low

numbers of fish observed and their small size, no action is prdposed.
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Fish Passage at Poe Dam

Poe Dam is a barrier to upstream movement of ﬁsh. Although anadromous-species. no
I;mger use the NFFR, trout do migrate upstream to spawn. Spawning hgbitat 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. Even if passage were possible, movement through Poe
Reservoir would subject adults and juveniles to predation and entrainment potel_itial. The
most suitable spawning habitat in the Poe reach is located just below Poe Dam in Flea
Valley Creek, and to a lesser extent in Mill Creek. Both of these streams have. sufficient
spring and early summer flows for spawning, and surveys indicate that sﬁggéssflﬂly
spawning is .occurring. Flea Valley Creek is easily accessible for nearly one mile
upstream of its confluence with the NFFR. The Mill Creek culvert under Highway 70
makes passage difficult; however, some spawning may occur in the short distance
between Highway 70 and the mouth and, under some flow conditions, m the 's‘ection of
Mill Creek é’bove Highway 70 for adults that aré able to pass the culvert. No fish passage

facilities are proposed for Poe Dam.

- Fish Passage at Big Bend Dam

In the early 1960°s when Oroville Reservoir was completed, a notch was cut into Big
Bend Dam that allows the upstream movement of fish during times when Lake Oroville is
at or near its maximum storage level. However,. at other times, this dam is a barrier to
upstream fish passage. The dam at one time had a fish ladder designed for Chinook

salmon passage, major portions of which no longer exist. The Poe Reach would provide
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some limited spawning habitat for Lake Oroville trout if full-time passage facilities were
provided. However, providing easier access for brown trout and bass from Lake Qroville
could seriously increase predation on foothill yellow-legged frog eggs, tadpoles, and
metamorphs in the NFFR. Removal of the Big Bend Dam would require the construction
of a tailwater control facility at Poe Powerhouse tailrace. This alternative would
potentially concéntrate fish from Lake Oroville just below the pOWerhopse tailrace, which
would, in turn, attract fishermen to the powerhouse area. Finally, uﬁder the Big Bend
dam removal scenario, the downstream reach of the NFFR would be subject to more rapid
flow ﬂuctliations due to the loss of the dampening effect of Big Bend Dam and Reservoir.

No action at Big Bend Dam is proposed.

Spawning gravels in the NFFR

The Poe Reach of the NFFR does contain some areas of gravel in locations that might be
. suitable for spawning. The operation of the Poe radial gates (opening from the bottom)

likely contributes to the movement of gravel through Poe Reservoir. It is also possible

that the tunnel spoil piles contribute gravel to the river. Erosion from these piles is not a

major issue and, while some corrective action at Bardee’s Bar Spoil Pile is proposed, no

major action to prevent normal erosion at these locations is proposed.

PRS-18
Poe Hydroelectric Project, FERC 2107
© 2003, Pacific Gas and Electric Company

|" ~



.
v
S

O

35 Wildlife Resources

Resources to be balanced:

e Protection of bald eagle foraging habitat
o Protection of bat habitat

° Managemenlt of recreational demand

o Enhancement of cold water species habitat

One of the most productive bald eagle nests in California is located near the Poe
Powerhouse. Eagles spend a significant amount of time foraging in the Big Bend
Reservoir and the reach of the NFFR above Poe Powerhouse. Although the eagles have
adapted well to existing conditions, Licensee proposes that recreational opportunities in
the vicinity of Poe Powerhouse not be increased to avoid possible disturbancc impacts.l
Consideration for bald eagles was also given in the proposed recommendations for
instream flows and fish passage discussed ébove. Removal of Big Bend Dam, and the
resulting loss of the reservoir, could possibly impact bald eagles tha;t forage in the

reservoir and nest nearby.

3.6 Botanical Resources

Resources to be balanced
o Protection of special status plants

o Improved/increased recreational opportunities

The Project vicinity is comprised of forest, woodland, éhaparral, and grassland habitats

and riparian communities. Significant populations of special status plants were located in

. PRS-19
Poe Hydroelectric Project, FERC 2107
© 2003, Pacific Gas and Electric Company




the Project area where occasional recreational use occurs. Licensee proposes to manage

this existing use but not to encourage increased use to protect these populations.

3.7 Recreation, Land and Visual Resources

Resources to be balanced:
o Recreational opportunities
o Natural scenic resources

e Protection of sensitive species (habitat for bald eagles and sensitive plant,
amphibian and fish species)

e Public safety

o Project economics

e Protect cultural resources

Recreational use facilities

Dispersed recreation presently exists in the vicinity of the Project at locations along the
NFFR that are accessible by the public. Survey data indicate that the recreational users
generally prefer the undeveloped nature of the sites and the solitude that it provides.
Licensee proposes that modest iﬁprovements be made to better control sanitation and
protect the areas from degradétion., These improvements are listed below. Licensee
propbses to install informational signage but does not propose to encourage additional
recreation activities to protect sensitive plants, birds, amphibians, andv cultural resources.

Licensee also proposes that the recreational use be reviewed periodically.

Sandy Beach: Placement of portable toilet and garbage facilities during the
recreation season. Add informational signing. Regravel existing
PRS-20
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Bardee’s Bar:

Poe Beach:

Poe Powerhouse:

Shady Rest:

Poe Reservoir:

Scenic Viewpoint:

Visitors Center:

road. Periodic trimming of vegetation to increase sight visibility at
Highway 70 entrance.

Installation of a permanent picnic table, trash receptacle and vault
toilet. Place informational signing at “Y” in Bardee’s Bar road
specifying “Pack it in/Pack it out” policy and directional access.

Improvements in site access through construction of stairs or a

primitive trail and installation of a “Pack it in/Pack it out” sign.

Placement of permanent vault toilet and garbage collection
facilities near the powerhouse. Parking will be facilitated through
grading of the area adjacent to the road leading down to the beach

site from the powerhouse. Installation of informational signage.

Jointly develop with the Forest Service an ADA accessible
surfaced trail from the existing dirt parking area to the nver s edge.

Rehabilitate existing facilities when necessary.
Improve an existing trail from the Cresta Powerhouse access road
area to Poe Reservoir. Place informational signs on Highway 70

specifying “Pack it in/pack it out” and directional access.

If acceptable to Caltrans, improve an existing scenic viewpoint

area on Highway 70. Provide informational signs.

Provide a one-time contribution seed money to initiate possible

- development of a Visitor Center by a governmental agency or non-

profit organization.
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Whitewater Recreation

The Poe Reach of the NFFR could potentially provide whitewater recreational
opportunities for advanced skill level recreationists. Natural spring spill flows in normal
and wet years may potentially provide boatable levels of flow. Licensee will work with
whitéwater groups to develop an information system that will allow recreationists access
to information on flow conditions. The regulated release of high flows during the spring
and summer seasons could be detrimental to amphibians. In addition, spring and early
summer whitewater activities could be detrimental to bald eagle nesting. Thus, no

recreation flows (aside from those that occur as a result of natural spill) are proposed.

Visual Resources

To enhance visual resources in the Project area, Licensee proposes to conduct minor
painting at Poe Dam, remove the steel bridge at Bardee’s Bar and initiate revegetation of
the Bardee’s Bar spoil pile to the extent reasonably feasible. In addition to initiating
revegetation work on the Bardee’s Bar spoil pile, erosion control measures will be
implemented to control drainage and protect the toe of the spoil pile where it is subject to

the flow of the NFFR.
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| 3.8 Cultural Resources

Resources to be balanced:
o Preservation of cultural resources

o - Recreation access and use

Only two cultural resource sites recommended as National Register eligible exist within
the area of potential effect. These locations were significantly disturbed during the
Project construction and other uses (including seasonal flooding) and have been used for
informal recreation since Project completion. Recreational imprdvements proposed for
these areas will be placed so as to draw human activity away from the area ofz’.;"concem,

Additional recreational activities could be detrimental to cultural resources.

4.  AGENCY CONSULTATION AND OUTSTANDING ISSUES

Collaborative Discussion of Protection, Mitigation, and Enhancement Measures

The Licensee has received requests regarding the desire to conduct a collaborative
process to reach agreement on appropriate protection, mitigation, and venhancement

measures for the Project.

Licensee proposes to conduct a six-month collaborative process beginning in January
2004. The goal of the collaborative process is to reach agreement with all stakeholders
willing to fully participate on appropriate protection, mitigation, and enhancement
measures for the Project. All meetings will be open to the public. Written meeting

notification will also be mailed to all known stakeholders two weeks prior to the meeting.
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The location of the meetings will be rotated on a monthly basis between Oroville and
Sacramento. A meeting facilitator will be used. All participants must agree to fully
participate to the best of their ability. Meeting protocols will be agreed to at the first

meeting.

5.  PROJECT ECONOMIC SUMMARY

The Licensee proposes to spend about $1.9 million in construction and studies, plus
$50,000 per year in monitoring and O&M to enhance and protect the environmental and
recreational resources at the Project. These proposals would increase the cost of Project
power by over $300,000 per year (using FERC’s current cost method). In addition, the
Licensee proposes to triple the minimum instream flow requirement to 150 cfs year-
round, which will require the purchase of replacement power costing over $1,000,000 per

year. Table PRS-1 contains the detailed cost information.

The adoption of all of the recreation and environmental proposals discussed with
Agencies' would significantly increase the cost of Project power and would also
significantly decrease the Project generation. The estimated costs to implement the
Agencies' proposals would total up to an additional $13 to $15 million in construction,
plus about $100,000 per year in monitoring and O&M, plus about $3.8 to $5.5 million in
replacement power costs. These proposals would increase the cost of Project power by
about $2 million per yéar over the Licensee’s proposals (using FERC’s current cost

method). Table PRS-2 contains the detailed cost information.
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Table PRS-3 summarizes ﬁle generation levels, annual power value and cost of Project
power for the No-Action, Licensee Proposal, and Agency Proposal cases. The total net
impact of adopting the Licensee’s Proposals would increase ratepayers’ cost by about
$1.4 million per year. Adopting Agency Proposals would increase the ratepayers’ costs by
about $6 to $8 million per year over the Licensee’s Proposals. These annual cost impacts

include the additional construction, studies, O&M, and replacement power (both energy

and ancillary services).
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Table PRS - 1

LICENSEE PROPOSALS IN FINAL LICENSE APPLICATION

Average Annual Cost of the Total Project using FERC's Current Cost Method (w/ 14% FCR)
Estimated Costs $ 1,000°s ($ 2004)

Item Description One-Time | Annual | Replacement| Average
Capital Expense | Power costs | Annual
Costs
$1,000's  [81,000°s/yr| $1,000°s/yr |$ 1,000°s/yr
ICENSEE PROPOSALS IN FINAL LICENSE APPLICATION :
Minimum Instream Flow increase to 150cfs @ Pulga gage $1,057 /yr | $1,057 /yr
(563.8 GWh/yr at 5.62 cents per kWh)
Ramp rate limitations at Poe dam - controls loss of $100 $0.1 /yr $14 /yr
operating flexibility
[Recreation Facilities v
Sandy Beach Improvements $28 $5.2 /iyr $9 fyr
Bardees Bar Improvements $54 $9.0 /yr $17 iyr
Poe Beach Improvements $39 $0.3 /yr $6 /yr
Poe Powerhouse Improvements $60 $8.4 /yr 817 fyr
Shady Rest Improvements $25 $1.0 /yr $5 /yr
Poe Reservoir/Cresta PH Trail Improvements $28 $1.0 /yr $5 hr
Hwy 70 Scenic Viewpoint improvements $38 $1.0 /yr $6 /yr
Annual Recreation monitoring $0 $20.0 /yr $20 /yr
Visual Improvements
Paint Poe Dam Light Fixtures 85 $0.5 /yr $1 /yr
Bardees Bar/Audit 2 Spoil Pile Reveg. $300 $3.0 /yr $45 /yr
Bardees Bar Steel Bridge Removal $450° $0.0 /yr $63 /yr
[Vegetation Management
Noxious Weed Control | $0 | 85041 | | $5hr
[Erosion Control
Bardees Bar/Audit #2 Spoil Pile Improvements l $770 ‘ $0.0 /yr | | $108 /yr
Total Licensee Proposal Costs $1,897 $54.4 /yr $1,056.6 /yr $1,377 Iyr
Total "Licensee Proposal" Average Annual Costs $10,213 /yr
Cost of production ‘ 563.8 GWh/yr $18.1/MWh
Plet "Licensee Proposal" Average Annual Costs -$22,530 /yr
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_ Table PRS -2
POTENTIAL NEW LICENSE CONDITIONS (in excess of Licensee Proposals)
Average Annual Cost of the Total Project using FERC's Current Cost Method (w/ 14% FCR)

Estimated Costs $ 1,000’s ($ 2004)

Ttem Description One-Time Anpnual Replacement |Average Annual
Capital Expense Power costs Costs
$1,000's | $1,000°s/yr| $1,000°s/yr $1,000°s/yr

OTENTIAL NEW LICENSE CONDITION (in excess of Licensee Proposals)

Minimum Instream Flow increase to 500cfs $3,807 /yr $3,807 /yr

Flow release facility modifications at Poe Dam $5,000 $50 fyr $750 /yr

to release up to 500 cfs (current max. release

capability is 150 cfs)

[Fish Passage at Big Bend Dam

Option 1 - Construct and maintain new fish $8,000 $75 /yr $1,195 /yr
ladder
Option 2 - Remove Big Bend, construct a $10,000 $1,687 /yr<ass| - $3,087 fyr

tailrace weir, constrain operation .

Total Potential Licensee Conditions by $13,000 $125.6 /yr $3,806.7 /yr e 85,752 fyr

Others (low) '

Total Potential Licensee Conditions by $15,000 $50.0 /yr $5,493.5 /yr $7,643 /yr

Others (high) '

’ Low estimate . High estimate
Total "Potential New Licensee" Average Annual Costs $15,964 /yr to - $17,856 /yr
Cost of production 496.1 GWh/yr $32.2/MWhto - $36.0 /MWh
[Net "Potential New Licensee' Average Annual Costs -$16,778 /yrte  -$14,886 /yr
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Poe Project Economic Analysis using FE

Table PRS -3

T £ o
_T's Cu

rrent Cost Method
Comparison of economic analyses

Estimated Costs $ 1,000’s ($ 2004)

Poe Hydroelecttic Project, FERC 2107
© 2003, Pacific Gas and Electric Company

No-Action Case| Licensee Other Proposals Case
Proposals
Case
Low estimate | High estimate
ependable Capacity (MW) 120 120 120 120

lAnnual generation (GWh) 582.6 563.8 496.1 496.1
iAnnual Power value: Annual generation

thousands $ T $32,742 /yr | 831,686 /yr | $27,879 /s | $26,192 /yr

mills / kWh 562 56.2 562 52.8
Annual cost:

thousands $ $8.,836 /yr $9,156 /yr $11,101 /yr $11,306 /yr

mills / KWh 152 162 224 228
«Current net annual benefits: :

thousands $ $23,906 /yr | $22,530/yr | $16,778 /yr | $14,886 /yr

mills / KWh 41.0 40.0 33.8 300
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POE HYDROELECTRIC PROJECT, FERC NO. 2107

GLOSSARY OF TERMS
Term Definition
A
A ampere
AA Federal Antiquities Act
ADA Americans with Disabilities Act
Adit An almost vertical pipe or short horizontal passage entering a tunnel, either to add water from a
conduit, sluice or other water source, or as a maintenance access tunnel (aiso referred to as a
portal if located at the beginning or end of the tunnel.)
af acre-foot, the amount of water needed to cover one acre to a depth of one foot
Afterbay A reservoir located immediately downstream from a powerhouse, sometimes used to re-
regulate flows to the river or stream
AFRP Anadromous Fish Restoration Program
AGC Automatic Generation Control (the ability to control the megawatt output of a g1ven
powerhouse from remote site, such as the ISO) used to support California electric regulation
system
APE Area of Potential Effect as pertaining to Section 106 of the National Historic Preservation Act
Automatic/semi- An automatic powerhouse can be started, stopped, and have its load and voltage: changed from
automatic/manual a remote or master station, via supervisory control. A semiautomatic powerhouse. with
powerhouses SCADA may allow a remote station to change load and/or voltage, and may allow a remote
shutdown, but must be started manually. A semi-automatic powerhouse without. SCADA. will
send alarms to a remote or master station. A manual powerhouse must have all its functions
performed at the powerhouse 4
B
Basin Plan The RWQCB Water Quality Control Plan for the Sacramento River Basin and San Joaquin
River Basin, Fourth Edition, 1998
Big Bend Dam A concrete gravity dam downstream of Poe Powerhouse originally built as a diversion structure
for Big Bend Powerhouse (inundated by Lake Oroville) '
Black Start The ability of a unit to start up without the use of an external transmission or dlstnbutlon
Capability voltage power source
BMP Best Management Practice
BOD biological oxygen demand
C
C Celsius
CDFG California Department of Fish and Game
CDPR California Department of Parks and Recreation -
CDSOD California Division of Safety of Dams within the CDWR
CDWR California Department of Water Resources
CE A species or subspecies listed as endangered under the California Endangered Species Act
CEQA California Environmental Quality Act
CESA California Endangered Species Act
CFR Code of Federal Regulations
cf cubic foot
cfs cubic feet per second
CNDDB California Natural Diversity Data Base
CNPPA California Native Plant Protection Act
CNPS California Native Plant Society -
CNPS-1A Plants presumed to be extinct in California
CNPS-1B

Species considered by the CNPS as rare or endangered in California and elsewhere
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Term Definition
CNPS-2 Species considered by the CNPS as rare or endangered in California but more common
elsewhere ; .
CNPS-3 Species that require more information before assigning to other lists — A review list
CNPS-4 Species considered by the CNPS as plants of limited distribution
Conduit A pipe, flume or canal used for diverting or moving water from one point to another, usually
used when there is no existing streambed or waterway
Cp Amphibian and reptile species designated as protected under  the CDFG sport fishing
regulations as authorized by the California Code of Regulations, Title 14
CPUC California Public Utilities Commission _
CR A species or subspecies listed as rare under the California Endangered Species Act
CSC Special Concern Species, an administrative designation by CDFG
CT A species or subspecies listed as threatened under the California Endangered Species Act
CWA Federal Clean Water Act
‘D
dbh diameter at breast height
DEA draft environmental assessment
DEIR Draft Environmental Impact Report :
Distribution The substations, transformers and lines that convey electricity from high-power transmission
System lines to the consumer
DO dissolved oxygen _
E
EA - Environmental Assessment
EAP _Emergency Action Plan
EIR _Environmental Impact Report
EIS Environmental Impact Statement
ESA Federal Endangered Species Act
EVC Existing Visual Condition
F
F Fahrenheit
FAC Federal Advisory Committee
FACA Federal Advisory Committee Act
FE A species or subspecies listed as endangered under the Federal Endangered Species Act
FEMA Federal Emergency Management Agency ,
FEPD A federally-listed endangered species currently proposed for delisting from the ESA
FERC Federal Energy Regulatory Commission ‘
FERC Project The area surrounding Project facilities and features as delineated in Exhibit F or G of the
Boundary FERC license.
Flashboards Removable boards installed seasonally in reservoir spillways to temporarily increase storage
capacity N
FLPMA Federal Land Policy and Management Act
Flume A lined structare, commonly made of wood, metal or concrete, used for conveyance of water,
usually where no streambed exists or the topography is not suitable for a canal or tunnel
Forebay A reservoir upstream from the powerhouse, from which water is drawn into a tunnel or
penstock for delivery to the powerhouse
FP A species or subspecies designated as “fully protected” under the Calif. Fish & Game Code
FPA Federal Power Act '

Francis Turbine

A radial-inflow reaction turbine, where flow through the runner is radial to the turbiné shaft

FSC

Special Concern Species, an administrative designation by USFWS (former category 2 species)

FSCD First Stage Consultation Document, also known as Initial Consultation Document or ICD
FSS A species or subspecies designated as “sensitive” by the USFS
FT

A species or subspecies listed as threatened under the Federal Endangered Species Act
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Term Definition
Ft feet
FTPD A federally listed, threatened species currently proposed for delisting from the ESA
FWCA Fish and Wildlife Coordination Act
G
g gram
GIS Geographic Information System
Generator A machine powered by a turbine that produces electric current
GWh gigawatt hour (equals one million kilowatt hours)
H
HABTAT TFIM simulation model
“H”-frame A wood pole transmission structure that consists of two wood poles with a horizontal cross arm
structure above the conductor
Hp horsepower
hr hour
HSI Habitat Suitability Indices .
Hz hertz (cycles per second) )
I
ICD Initial Consultation Document, see FSCD .
IFIM USFWS Instream Flow Incremental Methodology o
Immediate Vicinity | The area extending to about one mile out from project features e
in inch i
ISO California Independent System Operator
J
K , ;
k kilometer: 1,000 meters ’ ' e
| kg kilograms: 1,000 grams
kg/day kilograms per day
kg/ha kilograms per hectare
kg/yr. kilograms per year
kv “ kilovolts: 1,000 volts
kVA kilovolt amperes
kw kilowatts: 1,000 watts
kWh kilowatt-hour: 1,000 watt hours
L
1 liter
Licensee. Pacific Gas and Electric Company
. ‘ M
m meter
MBTA Migratory Bird Treaty Act
i micro
mgC/m” miligrams of carbon per square meter
ng/l micrograms per liter
umho/cm micromohos per centimeter, a measurement of conductivity
mg/l milligrams per liter
mi. mile
mills/kWh cents per kilowatt hour :
MIR minimal implementation requirement, a USFS system
MIS USFS Management Indicator Species
mm millimeters
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Definition

Term
Must-Run Energy or ancillary services necessary to maintain system reliability
MVA megavolt-ampere
MW megawatt
MWh megawatt-hours
N
NCPA Northern California Power Ag@cy
ND no data available
NEPA National Environmental Policy Act
NFFR North Fork Feather River
NFMA National Forest Management Act
NGVD National Geodetic Vertical Datum
NHI Natural Heritage Institute
NHPA National Historic Preservation Act
NMFS Department of Commerce, National Marine Fisheries Serv1ce
NOI Notice of Intent
NPS National Parks Service
NRHP National Register of Historical Places
NTU Nephelometric turbidity unit
NWI National Wetlands Inventory
NWS ‘National Weather Service
L8
P
PAOT people at one time
Peaking Operation of generating facilities to meet maximum instantaneous electrical demands
Penstock | An inclined pressurized pipe through which water flows from a forebay or tunnel to the
powerhouse turbine
pf power factor
PG&E Company Pacific Gas and Electric Company, regulated utlhty subsidiary of PG&E Corporation
PH Powerhouse
Poe Dam Dam located on the NFFR near Pulga
Poe Powerhouse A 120 MW powerhouse located on the NFFR near the ggper end of Lake Oroville.
Poe Tunnel Tunnel from Poe Reservoir to Poe Powerhouse
PMF Probable maximum flood
POAOR California Public Opinions and Attitudes in Outdoor Recreation Survey
Power Factor The ratio of actual power to apparent power. Power factor is the cosine of the phase angle
difference between the current and voltage of a given phase. Unity power factor exists when
the voltage and current are in phase
Project Licensee’s Poe Hydroelectric Project, FERC No. 2107
Project Area Zone of potential, reasonably direct impact. It usually extends 0 to 100 feet out from Project
features.
Project Region An area on the order of County or National Forest size
Project Vicinity The area extending to about ten miles out from Project features
Protection All of the relays and other equipment which are used to open the necessary circuit breakers to
separate pieces of equipment from each other when trouble develops
Protective Relay A device whose function is to detect defective lines or apparatus, or other power system
conditions of an abnormal or dangerous hature, and to initiate appropriate control circuit action
PSR Pacific Southwest Region of USFS
PURPA Public Utilities Regulatory Policies Act
PX California Power Exchange
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Definition

Term
Q

QF A qualifying facility, a cogenerator or small power producer that sells its excess power to a

public utility :
R

ramping The act of increasing or decreasing stream flows from a powerhouse, dam or division structure

relicensing The process of acquiring a new license for a project that has an existing license from FERC

Reservoir Useable | A volume measurement of the amount of water that can be stored for generation, down to a

Capacity minimum level

Riparian Relating to the bank of a natural course of water

RM River mile as measured along the river course

RNA/ACEC Research Natural Area/Area of Critical Environmental Concern

pm revolutions per minute

RTU remote terminal unit. A remotely located piece of equipment used for collecting data and/or
for operating equipment via SCADA '

Run-of-the-River A hydro project that uses the flow of a stream with little or no reservoir capacity for storing

: water
RWQCB Regional Water Quality Central Board
S

SCADA Supervisory Control And Data Acquisition system i

SCORP State Comprehensive Outdoor Recreation Plan

Secchi A method of measuring surface transparency in a reservoir

SHPO California Department of Parks and Recreation, Office of Historic Preservation, State Historic
Preservation Officer -

Sluice An artificial channel for conducting water, with a valve or floodgate to regulate the flow

SMZ Streamside Management Zone as defined by SNF )

SNEP Sierra Nevada Ecosystem Project

SNTEMP USFWS’ Stream Temperature Model

SOHA Spotted Owl habitat areas

Special Status Species or subspecies listed under the FESA or CESA as endangered or threatened, or by a

Species Federal or State agency as a species of special concern, sensitive species, fully protected
species or management indicator species.

Spill Channel Property down gradient from a conduit for which an easement over private property or
withdrawal under FERC license has been granted. A spill channel is used when it becomes
necessary to release water from a section of conduit. '

Spillway A passage for releasing surplus water from a reservoir

sq. ft square foot

Q. mi. square mile

State State of California

Station Use Energy used to operate the generating facility’s auxiliary equipment

STORET USEPA'’s computerized water quality data storage system

Study Area The geographic area covered by a specific study

SUP Special Use Permit issued by the Forest Service

Surge Chamber A structure, similar to a holding tank, located on a tunnel or penstock which is used to absorb
and attenuate the overflow and prevent any disruption due to a sudden change in water pressure
through a tunnel or penstock.

SWDU Statement of Water Diversion and Use

Switching Center The main control center for any given river system, which is responsible for operation of the
automatic, semiautomatic and manual powerhouses on that river system. The Switching Center
is staffed 24 hours a day

SWRCB State Water Resource Control Board
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Term J Definition
Tailrace Channel through which water is discharged from the powerhouse turbines
TDS total dissolved solids '
Three-winding A transformer with a primary, secondary and tertiary winding which may be used to connect
Transformer generation with two different voltage fransmission circuits, or with both distribution and
transmission circuits, without the use of additional transformers
TP total phosphorous '
Trash Rack A mechanism, found on a dam or intake structure, which clears the water of debris before the
water passes through the structure
TSS total suspended solids
Turbine A machine that converts the energy of a stream of water into the mechanical energy of rotation.
This energy is then used to turn an electrical generator or other device. Also called a “water
wheel”
U
USBIA U.S. Department of Interior, Bureau of Indian Affairs
USBLM U.S. Department of Interior, Bureau of Land Management
USBR U.S. Department of Interior, Bureau of Reclamation
USC United States Code
USCOE U.S. Department of Defense, Army Corps of Engineers
USDA U.S. Department of Agriculture
USDI U.S. Department of Interior
USEPA U. S. Environmental Protection Agency
USFS U.S. Department of Agriculture, Forest Service
USFWS U.S. Department of Interior, Fish and Wildlife Service
USGS U.S. Department of Interior, Geological Survey
A%
v volts
VQO Visual Quality Objectives, a USFS System
VQI Visual Quality Index, a USFS System
w
W watts :
WHR California Wildlife Habitat Relationships Database
WUA weighted usable area
X
_ Y
YOY | young-of-the-year
Z
Zone of Potential Physical area in which the project has a potential for influence on resources. May be different
Effect for each resource area
ZPE Zone of Potential Effect
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EXHIBIT A
DESCRIPTION OF PROJECT

18CFR § 4.51(b) Exhibit A is a description of the project. This exhibit need not include
information on project works maintained and operated by the U.S. Army Corps of Engingers, the
Bureau of Reclamation, or any other department or agency of the United States, except for any
project works that are proposed to be altered or modified. If the project includes more than one
dam with associated facilities, each dam and the associated component parts must be described
together as a discrete development. The Description for each development must contain:

(1) The physical composition, dimensions, and general configuration of any dams, spillways,
penstocks, powerhouses, tailraces, or other structures, whether existing or proposed, to be
included as part of the project;

(2) The normal maximum surface area and normal maximum surface elevation (mean sea
level), gross storage capacity, and usable storage capacity of any impoundments to be included as
part of the project;

(3) The number, type, and rated capacity of any turbines or generators, whether existing or
proposed, to be included as part of the project;

(4) The number, length, voltage, and interconnections of any primary transmission. lines,
whether existing or proposed, to be included as part of the project (see 16 U.S.C. 796(L1));

(5) The specifications of any additional mechanical, electrical, and transmission equipment
appurtenant to the project; and

(6) All lands of the United States that are enclosed within the project boundary described
under paragraph (h) of this section (Exhibit G), identified and tabulated by legal subdivisions of a
public land survey of the affected area or, in the absence of a public land survey, by the best
available legal description. The tabulation must show the total acreage of the lands of the United
States within the project boundary. ,

The Licensee’s Poe PrOJect (FERC No. 2107) is located on the North Fork Feather River

(NFFR), near Pulga, California. Water is dlverted from the NFFR at Poe Reservoir and

transported through a tunnel and penstocks to Poe Powerhouse, approximately 7.6 miles

downstream. The primary Poe Project features are described below.
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A.l PROJECT STRUCTURES

A.l.1 Poe Diversion Dam

Poe Diversion Dam is a concrete gravity dam with a crest length of about 400 feet, a
maximum height of about 60 feet; and a spillway crest elevation of 1,350.2 USGS. Spill
gates occupy much of ﬁe length of the dam and include four 50 ft. wide by 41 ft. high
radial flood gates, a 20 ft. wide by 7 ft. high small radial gate, and a small skimmer gate

that is no longer used.

A.1.2 Big Bend Dam

Big Bend Dam is a concrete gravity dam located downstream of Poe Powerhouse. It has
a crest length of 370 feet and a maximum height of 61 feet. The ‘dam maintains the
tailwater elevation for Poe Powerhouse and dampens downstream flow changes during
start-up of Poe Powerhouse. This dam is located within the project boundary for the

California Department of Water Resource’s Lake Oroville (FERC No. 2100).

A.1.3 Intake Structure and Tunnel
A concrete intake structure is located on the shore of Poe Reservoir. The pressure tunnel
is about 19 feet in diameter with a total length about 33,000 feet. A differential surge

chamber is located near the downstream end of the tunnel.

A.1.4 Penstock

The penstock is a steel underground penstock, about 1,000 feet in length and

approximately 14 feet in diameter.
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A.1.5 Powerhouse and Switchyard
The powerhouse is a reinforced concrete structure 175 feet long and 114 feet wide. An

outdoor switchyard is located adjacent to the powerhouse.

A2 PROJECT IMPOUNDMENTS
The surface area, elevation, and storage capacity of the Poe Project impoundments are

shown in Table A-1.

Table A-1
Poe Project Impoundments
Normal Normal Maximum
Maximum Water Water Surface Gross Storage | Usable Storage

Project Surface Area Elevation (Feet)* Capacity Capacity
Impoundment (Acres) ' (Acre-Ft.) (Acre-Ft.)
Poe Reservoir 53 1,391.2 1,203 470
Big Bend Dam . C42 905 .ok ok
(Poe Afterbay)

* Elevations are USGS datum (USGS datum = PG&E datum - 19.53 ft.)
** Upon decommissioning of Big Ben Powerhouse, a notch was cut in Big Bend Dam to provide
re-regulation of flows from Poe Powerhouse and limit the rate of rise in flow below the dam.

A.3 PROJECT ELECTRICAL EQUIPMENT

The prime movers at Poe Powerhouse consist of two vertical shaft, Francis type turbines
rated at 76,000 lhorsepower, 421 feet net head, 1,750 cfs and 225 rpm. Each turbine has
an 84 inch pressure regulatory/synchronous bypass and a 138 Ainch butterfly type turbine
shutoff valve. Each Turbine is directly connected to a vertical shaft synchronous
generator. The two generators are each rated at 79,350 kVA, 13.8 kV, 3,320 amperes,
0.90 powef factor and 225 rpm. Each generator has a direct-connected amplidyne exciter

rated at 285 kW, 250 volts and 1,140 amperes. Normal total power output from Poe
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Powerhouse is 120 MW. Project features in the switchyard include two 3-phase 69,000
kVA tfansformers and two 230 kV circuit breakers. The breakers connects the two 230
kV transformer banks to the 230, kV transmission bus. .A third circuit breaker in the
switchyérd acts as a transmission bus tie and is a non-project transmission facility.

Disconnect and bypass switches are provided for each of the circuit breakers.

A4 TRANSMISSION LINES

No transmission facilities are contained within the Project. The power generated at Poe
Powerhouse is delivered into the Rock Creek - Rio Oso No. 1 230 kV transmission line.
- This line loops into the Poe switchyard and is part of the interconnect transmission grid

controlled by the California Independent System Operator.

A5 APPURTENANT ADDITIONAL EQUIPMENT
There are no additional mechanical, electrical or transmission equipment appurtentant to

the Project.
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A.S LANDS OF THE UNITED STATES
Of the 313 acres of land within the project boundary, Licensee owns 157 acres. This
 acreage will increase with the addition of Big Bend Reservoir. Private holdings comprise

12 acres. The USFS manages 144 acres of National Forest System (NFS) lands within

the Project Boundary.
Exhibit Township and Range "~ Sections USFS
’ : _ Acres
ExhibitG-2 =~ T23N,RS5E 27,28,29,32,3 55.52
Exhibit G-3 T23N,R5E 32 6.86 -
T22N,R5E 5,7,8,18, 19, 30, 31 81.21
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EXHIBIT B
STATEMENT OF PROJECT OPERATION
AND RESOURCE UTILIZATION

I8CFR § 4.51(c) Exhibit B is a statement of project operation and resource utilization. If the
project includes more than one dam with associated facilities, the information must be provided
separately for each such discrete development. The exhibit must contain:

(1) A statement whether operation of the powerplant will be manual or automatic, an estimate
of the annual plant factor, and a statement of how the project will be operated during adverse,
mean, and high water years, .

(2) An estimate of the dependable capacity and average annual energy production in kilowatt-
hours (or a mechanical equivalent), supported by the following data:

(i) The minimum, mean, and maximum recorded flows in cubic feet per second of the
stream or other body of water at the powerplant intake or point of diversion, with a specification of
any adjustment made for evaporation, leakage, minimum flow releases (including duration of
releases), or other reductions in available flow, monthly flow duration curves indicating the period
of record and the gauging stations used in deriving the curves, and a specification of the period of
critical streamflow used to determine the dependable capacity,

(ii) An area-capacity curve showing the gross storage capacity and usable storage:
capacity of the impoundment, with a rule curve showing the proposed operation of the impoundment
and how the usable storage capacity is to be utilized;

(iii) The estimated hydraulic capacity of the powerplant (minimum and maximum ﬂow
through the powerplant) in cubic feet per second;

(v) A tailwater rating curve; and

(v) A curve showing powerplant capability versus head and specifying maximum, normal,
and minimum heads; _

(3) A statement, with load curves and tabular data, if necessary, of the manner in which the
power generated at the project is to be utilized, including the amount of power to be used on-site, if
any, the amount of power to be sold, and the identity of any proposed purchasers; and

(4) A statement of the applicant’s plans, if any, for future development of the project or of any
other existing or proposed water power project on the stream or other body of water, indicating the
approximate location and estimated installed capacity of the proposed developments.

PROJECT OPERATION

The Poe Powerhouse consists of two generating units with automatic operation using
supervisory control from the Licensee’s Rock Creek Powerhouse (FERC No. 1962). The
powerhouse is equipped with automatic generation control capability. The average

annual capacity factor is about 56 percent, based on an installed capacity of 120,000 kw.
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'The Poe Powerhouse is upstream of the large Oroville reservoir owned by the State of
California (FERC No. 2100) and is the last in a series of Licensee owned projects on the
North Fork Feather River. Its operation is integrated with Licensees upstream projects,
which include the Upper North Fork Feather River Project (FERC No. 2105), the Rock
Creek - Cresta Project (FERC No. 1962) and the Bucks Creek Project( No. 619). These
operations are integrated to maximize the benefit of both natural river flows and releases
from upstream storage, primarily from Lake Almanor (Project No. 2105) and Bucks
Lake(Project No. 619). During adverse and mean water years, the Poe powerhouse is
typically operated on a peaking basis. The plant output varies on a hourly basis from
minimum or no load during the off peak periods, up to the plant’s maximum output
during peak demand periods. During the mid-peak demand periods, the plant is operated
near its more efficient loads depending on the available flow. During periods of high
flow, the plant is operated at its maximum capacity in order to minimize spill. In the
event of a severe flood event of over 45,000 cfs, the intake gate is closed, the powerhouse

shut-down and all gates placed in the full open position (fully raised)

B.2 PROJECT DEPENDABLE CAPACITY AND AVERAGE ANNUAL
ENERGY

The existing Project has a dependable capacity rating of 120 MW and has historically

generated an average annual energy of about 583 GWH!.

125 year actual average (1977-2001)
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Streamflow Data. -The Poe Project diverts flow from the North Fork Feather River at
Pbe Dam. The minimum, mean and maximum daily flow at this location are 5 cfs, 896
cfs, and 100,876 cfs respectively, based on recorded flows at Gage NF23. Appendix B-1
includes flow duration curves for historical Poe-Power'house flows and stream gage
records in the vicinity of Poe Powerhouse showing spills and minimum flow releases.
Appendix B-2 contains a repo;t on thé results of on IHA flow analysis. The Project
dependable capacity is based on the Project’s load carrying ability during the critical

hydrologic period coincident with the Licensee’s peak system load. Currently, the critical

hydrologic period was during 1977, and the peak system load typically occurs during the

summer months of July and August.

Project Impoundment Data. The Poe Reservoir provides the diversion into the Poe

tunnel but provides very little storage capability. Under normal operation, the water

surface elevation ranges from a maximum of 1,389.8 ft. (USGS datum) and a minimum
of 1,380 ft. (USGS datum). The normal daily fluctuation of the reservoir is about \three
feet, providing only about 150 acre-feef of capacity. This amount of water Would support
generation at full load for approximately 30 minutes. Exhibit Drawing G-2 shows thé

area - capacity curve for Poe Reservoir.

Project Hydraulic Capacity. The maximum normal flow through the Poe Powerhouse
with both units operating is estimated to be 3,700 cfs, with the existing turbine runners.
The minimum hydraulic capacity of the powérhouse is 0 cfs.. During high flow evenfs,

the maximum flow through Poe Powerhouse can temporarily exceed this value.
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Project Tailwater Rating Curve. The tailwater conditions at Poe Powerhouse are
essentially defined by the existing Big Bend Dam approximately one half mile
downstream of the powerhouse and the gravel, rocks and other sediment that has

collected in the reservoir. Tailwater data for the project is shown in the following table.

Table B-1
Tailwater Rating Curve
Total Flow in cfs Tailwater Elev. In ft., USGS datum
0 896.0
150 896.0
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
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Project Capability Vs. Head: A curve showing the existing powerhouse capacity versus
head is provided below.  The project’s gross head is relatively constant at about 490 feet.

The maximum gross head is about 493 feet and minimum gross head is about 484 feet.

Head Powerhouse Capability
(Feet) W)

493 120

484 , 118

B.3 PROJECT UTILIZATION

Licensee will use the output of the Project to serve its customer load in northern and
central California. Based on the current rules governing the operation of the electric
markets in Calif(jnlia, investor owned utilities, such as Licensee, are directed by the state
to serve as much of their own customer load as possible with their own generation.
Licensee will purchase power ﬁ'o_m the wholesale electxicity market to meet the remaining

portion of its customers’ electricity demands.
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B4 PROPOSED FUTURE DEVELOPMENTS

Several year ago the Licensee purchase new turbine runners for Poe Powerhouse.
However, the installation of the equipment was reassessed upon deliver of the equipment
and the decision was made to postpone the final installation. This work is expected to be

completed in the near future. No additional project development or improvements are

anticipated at this time.
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EXHIBIT C
CONSTRUCTION HISTORY
AND PROPOSED CONSTRUCTION SCHEDULE

I8 CFR § 4.51(d) Exhibit C is a construction history and proposed construction schedule for the
project. The construction history and schedules must contain:

(1) Ifthe application is for an initial license, a tabulated chronology of construction for the existing
projects structures and facilities described under paragraph (b) of this section (Exhibit A), specifying for
each structure or facility, to the extent possible, the actual or approximate dates (approximate dates must
be identified as such) of:

(i) Commencement and completion of construction or installation;

(i) Commencement of commercial operation, and

(iii) Any additions or modifications other than routine maintenance; and

(2) If any new development is proposed, a proposed schedule describing the necessary work and
specifying the intervals following issuance of a license when the work would be commenced and completed.

The construction history of the Poe Hydroelectric Project is summarized in Table'C-1.

No new construction is proposed.

Table C-1
Poe Hydroelectric Project Construction History
Start of Construction | Commercial Operation

Facility Construction Completed Date

Big Bend Dam 1908 1910

Poe Dam 1957 1958

Poe Reservoir . 1957 1958

Poe Tunnel 1957 1958

Poe Penstock Intake 1957 1958

Poe Penstock 1957 1958

Poe Powerhouse 1957 1958 | Unit 1 - June 4, 1958

Unit 2 - May 21, 1958

C-1
Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company




POE HYDROELECTRIC PROJECT
FERC NO. 2107
EXHIBIT D
STATEMENT OF COSTS AND FINANCING
" . 4
—/

e

Poe Hydroelectric Project, FERC 2107
© 2003, Pacific Gas and Electric Company




i
{
AN,

EXHIBIT D

STATEMENT OF COSTS AND FINANCING

18 CFR § 4.51(e) Exhibit D is a statement of costs and financing. The statement
must contain:

(1) If the application is for an initial license, a tabulated statement providing the
actual or approximate original cost (approximate costs must be identified as such) of:

(i) Any land or water right necessary to the existing project; and

(ii) Each existing structure and facility described under paragraph (b) of this
section (Exhibit A).

(2) Ifthe applicant is a licensee applying for a new license, and is not a
municipality or a state, an estimate of the amount which would be payable if the project
were to be taken over pursuant to section 14 of the Federal Power Act upon expiration of
the license in effect [see 16 U.S.C. 807], including:

(i) Fairvalue;

(ii) Net investment; and

(iii) Severance damages.

(3) If the application includes proposals for any new development, a statement of-
estimated costs, including:

(i) The cost of any land or water rights necessary to the new development; and

(i) The cost of the new development work with a specification of:

(4) Total cost of each major item;

(B) Indirect construction costs such as costs of construction equipment, camps, and
commissaries;

(C) Interest during construction; and

(D) Overhead, construction, legal expenses, taxes, administrative and general
expenses, and contingencies.

(4) A statement of the estimated average annual cost of the total project as
proposed, specifying any projected changes in the costs(life-cycle costs) over the
estimated financing or licensing period if the applicant takes such changes into account,
including:

(i) Cost of capital (equity and debt);

(ii) Local, state, and Federal taxes;

(iii) Depreciation and amortization,

(tv) Operation and maintenance expenses, including interim replacements,
insurance, administrative and general expenses, and contingencies; and

(v) The estimated capital cost and estimated annual operation and maintenance
expense of each proposed environmental measure.

(5) A statement of the estimated annual value of project power, based on a showing
of the contract price for sale of power or the estimated average annual cost of obtaining
an equivalent amount of power (capacity and energy) from the lowest cost alternative
source, specifying any projected changes in the cost of power from that source over the
estimated financing or licensing period if the applicant takes such changes into account.

(6) A statement specifying the source and extent of financing and annual revenues
available to the applicant to meet the costs identified in paragraphs (e)(3) and (4) of this
section.

(7) An estimate of the cost to develop the license application; and

(8) The on-peak and off-peak values of project power, and the basis for estimating
the values, for projects which are proposed to operate in a mode other than run-of-river;
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(9) The estimated average annual increase or decrease in project generation, and
the estimated average annual increase or decrease of the value of project power due to a
change in project operations (i.e., minimum bypass flows, limiting reservoir fluctuations).

D.1 ORIGINAL COST OF EXISTING PROJECT
This is not an application for an initial license. Therefore, a statement of the original cost

of Project land or water rights, structures, or facilities is not applicable.

D.2 AMOUNT PAYABLE IN THE EVENT OF PROJECT TAKEOVER

In the event the Project is taken over at the end of the license term, pursuant to Section 14
of the Federal Power Act, the Licensee Woulci be entitled to receive its net investment
plus severance damages. From an economic standpoint, a federal or municipal takeover
would have a significant adverse effect upon the Licensee's customers, upon taxpayers

generally, and upon investors in securities of the Licensee.

At this time, it is difficult to assess the impact of a takeover. The net impact would
depend on how the Licensee is compensated for the cost of replacing the Project power
and reliability features, and other costs incurred by reason of severance from the
Licensee's system. However, there is no doubt that takeover would increase the

Licensee's costs and interfere with efficient utilization of this area's resources.

The amount payable to the Licensee in the event of a takeover, as provided in Section 14

of the Federal Power Act, includes the net investment, not to exceed fair value. Some of
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the principles bearing upon the final determination of fair value are yet to be ascertained.
There are, however, some basic figures as to which there should be no substantial dispute.
The net book value, which is the historical cost less accumulated depreciation, is

estimated to be about $18.1 million, as of November 2003.

The definition of fair value could mean the market value of the Project, or the net
investment plus severance damages. Due to the uncertainty in the generation market in
California, an estimate of the Project's 1?1arket value has not been made. Under the
second "fair value" interpretation, the Licensee would be entitled to receive severance
démages in addition to its net investment as provided in Section 14 of the Federal Power
Act. Here again, applicable principles are uncertain. It would appear that such damages
should include, among other things, payments for costs incurred in providing new
facilities to continue service, payment for additional costs of generation, and payment for

diminution of value to the rest of the Licensee's system. Due to the uncertainty in the

generation market in California, an estimate of severance damages has not been made.

D.3  CAPITAL COST OF PROPOSED DEVELOPMENT

No new development is proposed at this time; therefore, this section does not apply.

D4 ANNUAL PROJECT COSTS

D.4.1 Project Economics Methodology

- Long-term economics have been estimated through the anticipated new license term.

FERC's current cost method of economics was used to derive the average annual cost of
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the total project. This method uses current electric power value conditions. Future

inflation and escalation of prices are not considered.!

The economics include the costs of owning and Aoperating the Project. Project cost
components inclucie unrecovered past capital additions (e.g., the depreciated plant in
service costs, or net book value), relicensing, future capital replacements, normal
operations and maintenance, FERC fees, taxes, insurance, and environmental protection,
mitigation and enhancement measures (PM&E’s). A Fixed Charge Rate (FCR) of 14%
will be used for capital improvements, (capital improvements are improvements that have
a service life in excess of one year and which are repaid over time); the FCR includes
capital recovery §vith a cost of capital of about 9%, taxes and insurance costs. Expenses,
such as payroll costs, are paid in the year the expenditure is made and do not include any

tax or insurance component. This cost of capital is made up of the following

components:

Capital Ratio (%) Nominal Cost (%)
Common Equity 52 11.22
Preferred Securities - 2 6.5
Debt 46 6.616
Weighted Average Cost of Capital 9.0

The net book value represents the cost of owning the facilities and reflects unrecovered
past capital expenditures. The costs of relicensing, under recently revised CPUC

regulations, enter into the rate base upon receipt of the new license. These relicensing

! See Mead Corporation. Publishing Paper Division, 72 FERC Para. 61,027 (July 13, 1995).
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costs are also unrecovered past and ongoing expenditures and will be included in the

project economics.

All the other costs listed above represent estimated future costs. Table D-1 summarizes.
the Project’s average annual costs with the existing license conditions, e.g. the “No

Action” case.

D4.2 Project Cost§ with Existing License Conditions

The current net book value is estimated to be about $18.1 million. The Licensee's
estimated total cost of processing and filing this FERC application is anut $6:3 million.
The normal annual operation and maintenance costs are estimated to be about $2.3
million per year. Future capital replécements are estimated to average an additional $1.6
million per year. The 2003 annual FERC fee was about $ 400,000. See Table:D-1 for a

summary of Project costs excluding any potential new PM&E’s.
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Table D-1
POE RELICENSING PROJECT - FINAL LICENSE APPLICATION

Average Annual Cost of the Total Project using FERC's Current Cost Method (w/ 14% FCR)
' Estimated Costs $ 1,000°s ($ 2004)

Capital, One- Replacemen| Average
Time or Annual t Power Annual
Item Description Repeating | Expense costs Costs
$1,000's or ‘
- $1,000's/yr | $1,000’s/yr| § 1,000’s/yr| $ 1,000°s/yr
INO ACTION CASE - EXISTING CONDITIONS
Replacement power costs 1-$32,742 /yr | -$32,742 /yr
Net Book Value $18,100 $0 /yr $2,534 /yr
FERC License Application $6,300 $0 /yr $882 /yr
INormal O&M 30 $2,300 /yr $2,300 /yr
Future Capital Additions $1,600 /yr $0 /yr $2,720 /yr
FERC Fees $0 $400 /yr $400 /yr
Total "No Action" Capital and Expense Costs $2,700 /yr |-$32,742 /yr| $8.836 /yr
|Cost of production c '582.6 GWh/yr $15.2 /MWh
Net ""No Action" Average Annual Costs . -$23,906 /yr

D.4.3 Costs of Environmental Enhancement Measures

The estimated costs of potential PM&E associated with a new FERC license are shown in

Tables D-2 and D-3.
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Table D -2
POE RELICENSING PROJECT - FINAL LICENSE APPLICATION
Average Annual Cost of the Total Project using FERC's Current Cost Method (w/ 14% FCR)

Estimated Costs § 1,000°s ($ 2004)

Average
One-Time | Annual |Replacement| Annual
Item Description Capital Expense | Power costs Costs
$1,000's |$1,000°s/yr| $ 1,000°s/yr | $ 1,000°s/yr|
LICENSEE PROPOSALS IN FINAL APPLICATION
Minimum Instream Flow increase to 150cfs @ Pulga gage
(563.8 GWh/yr at 5.62 cents per kWh) $1,057 /yr | $1,057 /yr
[Ramp rate limitations at Poe dam - controls loss of :
operating flexibility $100 $0.1 /yr $14 /yr -
Recreation Facilities
Sandy Beach Improvements $28 $5.2 /yr $9 fyr
Bardees Bar Improvements $54 $9.0 iyr $17 fyr
Poe Beach Improvements $39 $0.3 /yr $6 /yr
Poe Powerhouse Improvements $60 $8.4 /yr $17 /yr
Shady Rest Improvements $25 $1.0 iyr $5 /yr
[Poe Reservoir/Cresta PH Trail Improvements $28 $1.0 it $5 /yr
[Hwy 70 Scenic Viewpoint improvements $38 $1.0 /yr $6 /yr
lAnnual Recreation monitoring $0 $20.0 /yr $20 fyr
[Visual Improvements ]
Paint Poe Dam Light Fixtures _$5 $0.5 /yr $1 /yr
~ [Bardees Bar/Audit 2 Spoil Pile Reveg. $300 $3.0 /yr $45 fyr
Bardees Bar Steel Bridge Removal $450 $0.0 /yr $63 /yr
Vegetation Management
INoxious Weed Control L $0 $5.0 /yr . l $5 /yr
Erosion Control S
Bardees Bar/Audit #2 Spoil Pile Improvements $770 $0.0 /yr $108 /yr
Total Licensee Proposal Costs $1,897 $54.4 /yr $1,056.6 /yr $1,377 /yr
Total "'Licensee Proposal' Average Annual Costs $10,213 /yr
Cost of production 563.8 GWh/yr $18.1/MWh
[Net "Licensee Proposal” Avergge Annual Costs -$22,530 /yr
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Table D -3

POE RELICENSING PROJECT - FINAL LICENSE APPLICATION
Average Annual Cost of the Total Project using FERC's Current Cost Method (w/ 14% FCR)
Estimated Costs $ 1,000’s ($ 2004)

D.4.4 Total Project Costs

- One-Time Annual Replacement |Average Annual
Item Description Capital Expense Power costs Costs
$1,000's | $1,000°s/yr| $1,000°s/yr $ 1,000°s/yr

POTENTIAL NEW LICENSE CONDITION (in excess of Licensee Proposals)
Minimum Instream Flow increase to 500cfs $3,807 /yr $3,807 /yr
Flow release facility modifications at Poe Dam '
to release up to 500 cfs (current max. release
capability is 150 cfs) $5,000 $50 /yr §750 /yr
Fish Passage at Big Bend Dam

Option 1 - Construct and maintain new fish
ladder $8,000 375 ~vr $1,195 /yr

Option 2 - Remove Big Bend, construct a _
tailrace weir, constrain operation $10,000 $1,687 /yr. $3,087 /yr
Total Potential Licensee Conditions by
Others (low) $13,000 $125.0 /yr  $3,806.7 /yr $5,752 fyr
‘Total Potential Licensee Conditions by
{Others (high) $15,000 $50.0 /yr $5,493.5 /yr $7,643 /yr

Low estimate _ High estimate

Total ""Potential New Licensee" Average Annual Costs $15,964 /yrto  $17,856 /yr
Cost of production 496.1 GWh/yr $32.2/MWhto $36.0 /MWh
Net "Potential New Licensee' Average Annual Costs -$16,778 /yrto  -$14,886 /yr

Average annual costs of Project power are presented for three different economic

scenarios: The “No-Action” case represents license conditions under the current FERC

license. The “Licensee Proposals” case represents new license conditions proposed by

the Licensee. “Other Proposals” case represents a range of new license conditions

discussed or proposed by others that the Licensee does not support. Two scenarios are

presented for the Other Proposals case — a low and a high estimate of PM&E’s. Average

annual cost of Project Power for these cases is summarized in Table D-4.
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: Table D — 4
POE RELICENSING PROJECT - FINAL LICENSE APPLICATION
Project Economic Analysis using FERC's Current Cost Method

Comparison of economic analyses
Estimated Costs $ 1,000°s ($ 2004)

D.4.5 Taxes

Future taxes are estimated on the basis of yearly net book value. The 2003 property and
other taxes (not including income taxes) for the Project were abdﬁt $380,000. The other

taxes include franchise, businéss, and use taxes. The Licensee paid about $480,000 in

Project-related income taxes in 2003.

DS VALUE OF PROJECT POWER

The long-term Qualifying Facilities (QFs) contracts are source of replacement power
prices. The Licensee publishes Short Run Avoided Costs (SRACs) monthly according to

CPUC direction. See Seétion D-8 and Exhibit H- 2.1 for a complete discussion of how
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Licensee
: Proposals '
No-Action Case Case Other Proposals Case
, , Low estimate | High estimate

[Dependable Capacity (MW) 120 120 120 120
lAnnual generation (GWh) 582.6 563.8 496.1 496.1
lAnnual Power value: Annual generation

thousands $ $32,742 /yr | 831,686 /yr | $27,879 /yr $26,192 /yr

mills / kWh 56.2 56.2 56.2 52.8

nnual cost:

thousands $ $8,836 /yr $9,156 /yr $11,101 /yr | $11,306 /yr

mills / KWh 15.2 16.2 22.4 28
Current net annual benefits:

thousands $ $23,906 /yr | $22,530 /yr |  $16,778 /yr $14,886 /yf

mills / kWh 41.0 40.0 33.8 30.0




the value of Project power was determined. The current 12-month average SRAC will be
deemed the current replacement power cost. At an SRAC of 5.62 cents per kWh, the

current value of Project power, under the No Action case is about $32.7 million per year.

D.6 SOURCES OF FINANCING

The Licensee is financially able to operate and maintain the Project. In support of this
statement, the Licensee refers to its financial statements that it has submitted annually to
the Commission in FERC Form 1, and to its record in constructing, operating, and
maintaining projects. However, in late 2000 and early 2001, the Licensee had difficulty
in meeting its purchased power costs due to the regulatory framework in California, and
filed for Chapter 11 bankruptcy in April 2001. The bankruptcy co@ State legislators

and regulators continue to address this cash flow issue; a resolution expected soon.

D.7 COST OF APPLICATION
The Licensee's estimated total cost of processing and filing this FERC application is

about $6.3 million. Over $5 million has been spent to date.

D.8 ON-PEAK AND OFF-PEAK VALUE OF PROJECT POWER
The long-term QF contracts are source of on-peak and off-peak replacement péwer prices.
Table D-5 shows the published SRACs paid to California’s QFs from 2000 through

November 2003. The Time-Of-Delivery time periods are shown in Table D-6.
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Table D-5

Historic Short-Run Avoided Costs for QF Energy
PG&E CO. ENERGY PURCHASE PRICES FOR QUALIFYING FACILITIES
(BASED ON SHORT RUN AVOIDED COST METHODOLOGY)

(CENTS / KWH) Without Time-Of-
| With Time-Of-Delivery Metering Delivery Metering

Seasonal Partial- Off- Super Seasonal
Effective Period Period __ Peak Peak Peak Off-Peak Average
January 1 - 31, 2000 B --- 3.315 3.188 3.051 3.212
February 1 - 29, 2000 B - 3.521 3.385 3.241 3.411
March 1.- 31, 2000 B e 3.517 3372 '3.237 3.408
April 1 -30, 2000 B - 4.045 3.893 3.724 3.920
May 1 - 31, 2000 A 3.328 3.194 3.076 2.956 3.125
June 1 - 30, 2000 A 4.305 4.131 3.972 3.824 4.043
July 1 -31, 2000 A 4.805 4.611 4.459. 4.268 4511
August 1 - 31, 2000 ‘A 4.409 4,231 4,065 3.917 4.140
September 1 - 30, 2000 A 5.979 5.738 5.542 5311 5.614
October 1 - 31, 2000 A 5418 5.199 5.008 4.813 5.087
November 1 - 30, 2000 B - 6.579 6.321 6.056 6.375
December 1 - 31, 2000 B --- 17.094 16.467 15.736 16.564
January 1 - 31, 2001 B - 18.114 17.397 16.675 17.553
February 1 - 28, 2001 B - 13.872 13.343 12.769 13.441
March 1 - 31, 2001 B - 13.127 12.607 12.084 12.720
April 1 - 30, 2001 B 9.677 9.297 8.908 9.377"
May 1 - 31, 2001 A 9.616 9.228 8.887 8.542 9.029
June 1 - 30, 2001 A 6.148 5.899 - 5.685 5.461 5772
July 1 -31, 2001 A 3.805 3.651 3.524 3.380 - 3.573
August 1 - 31, 2001 A 3.651 3.504 3.366 3.243 3.428 .
September 1 - 30, 2001 A 3.048 2.925 2.830 2.707 2.862°
October 1 - 31, 2001 A 2.252 2.161 2.077 2.001 2.115
November 1 - 30, 2001 B - 4.252 4.092 3.914 4.120
December 1 - 31, 2001 B — 3.969 3.823 3.653 3.846
January 1 - 31, 2002 B -— 3.900 3.746 3.590 3.779
February 1 - 28, 2002 B - 3.147 3.027 2.897 3.050
March 1 - 31, 2002 B - - 3.466 3.334 3.191 3.359
April 1 - 30, 2002 B - 4.725 4.532 4.349 . 4.578
May 131, 2002 A 3.508 3.367 3.242 3.116 3.294
Jupe 1 - 30, 2002 A 3.189 3.060 2.956 2.833 2.995
July 1 -31, 2002 A 3.140 3.013 2.902 2.789 2.948
August 1 - 31, 2002 A 3.070 2.946 2.837 2.727 2.883
September 1 - 30, 2002 A 3.494. 3.353 3.238 3.104 3.281
October 1 - 31, 2002 A 3.810 3.657 3.514 3.385 3.578
November | - 30, 2002 B - 5.629 5.425 5.182 5.455
December | - 31, 2002 B — 5.609 5.396 5.163 5435
January 1 - 31, 2003 B - 6.067 5.827 5.585 5.879
February 1 - 28, 2003 B - 6.629 6.376 6.102 6.424
March 1 - 31, 2003 B - 9.832 9.457 9.050 9.527
April 1 - 30, 2003 B — 6.259 6.020 5.761 6.064
May 1-31, 2003 A 5.096 4.890 4.720 4.527 4.785
June 1 - 30, 2003 A 5.500 5.278 5.086 4.885 5.164
July 1-31,2003 A 5.238 5.027 4.841 4,653 4.919
August 1 - 31,2003 A 4.635 4.448 4293 4.117 4.352
September 1 - 30, 2003 A 4.977 4.776 4.603 4.421 4.673
October 1 - 31, 2003 A 4.649 4.461 4287 4.130 - 4365
November 1 - 30, 2003 B - 5.824 5.621 5.361 ~ 5.644
12-MONTH AVERAGE 5.02 5.77 5.56 5.33 5.62
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Table D-5
SRAC -- TIME OF DELIVERY INFORMATION

Time Of
Delivery Period A - Summer Period B - Winter ' Days Applicable
Periods (May 1 - October 31) (November 1 - April 30)
Peak Noon - 6:00 PM NA Weekdays except holidays
Partial-Peak 8:30 AM - Noon 8:30 AM - 9:30 PM Weekdays except holidays
" 6:00PM-9:30 PM Weekdays except holidays
Off-Peak 9:30 PM - 1:00 AM 9:30 PM - 1:00 AM Weekdays except holidays
5:00 AM - 8:30 AM 5:00 AM - 8:30 AM Weekdays except holidays
5:00 AM - 1:00 AM 5:00 AM - 1:00 AM Weekends and holidays
Super Off- '
Peak 1:00 AM - 5:00 AM 1:00 AM - 5:00 AM All days

Holidays: New Year's Day, Presidents Day, Memorial Day, Independence Day, Labor Day, Veterans
Day, Thanksgiving, and Christmas.

D.9 CHANGES TO PROJECT POWER
The amount ‘a‘nd value of Project power is affected by minimum instream flow
requirements (MIF), and other operational constraints such as ramping rates. Table D-6

summarizes the impact to Project power due to various changes in project operation.

Table D-6
Generation Summary under Various Project Operations

roject Operation Average ’ Annual
(i.e. Minimum instream flow, Annual Foregone Dependable Power
reservoir constraints, ramping | Enersy,  Enmergy,  Capacity, Value,
rates) GWh GWh MW $1,000°s/year]

o-Action Case: current 50 cfs $32,740

582.6 120
Licensee-proposed 150 cfs year- :
round MIF, and ramping limits at $31,690
Poe dam 563.8 18.8 120
200 cfs year-round MIF 554.3 28.3 120 $31,150
300 cfs year-round MIF 535.0 47.6 120 $30,070
500 cfs year-round MIF 496. 86.5 120 $27,880
500 cfs year-round MIF, constrain|
peaking due to removal of Big $26,190
[Bend dam 496. 86.5 120
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Report E1

GENERAL DESCRIPTION OF THE LOCALE

18 CFR § 4.51(f) Exhibit E is an Environmental Report. Information provided in
~ the report must be organized and referenced according to the itemized subparagraphs

below. See § 4.38 for consultation requirements. The Environmental Report must
contain the following information, commensurate with the scope of the proposed project:

(1) General description of the locale. The applicant must provide a general
description of the environment of the project and its immediate vicinity. The description
must include general information concerning climate, topography, wetlands, vegetative
cover, land development, population size and density, the presence of any floodplain and
the occurrence of flood events in the vicinity of the project, and any other factors
important to an understanding of the setting.

El.1 GENERAL DESCRIPTION OF THE LOCALE

The Licensee’s Poe Hydroelectric Project (FERC No. 2107) is located on the North Fork
Feather River (NFFR), near Pulga, California. Watér is diverted from the NFFR at Poe
Reservoir and transported through a tunnel and underground penstock to i’oe
Powerhouse, appfoximately 7.6 miles ciownstream (Figﬁre E1-1). The Poe Hydroelectric
Project is an integral part of the Licensee’s hydroelectric development in the NFFR
drainage (Figure E1-2) and is hydraulically coordinated with flow from the Licensee’s
Upper NFFR Project (FERC 2105), Bucks Creek Project (FERC 619), and the Rock
Creek-Cresta Project (FERC 1962), as well as with flow from the NFFR énd its
tributaries. The Licensee’s powerhouses in the NFFR drainage include Hamilton Branch
(unlicensed), Butt Valley (FERC 2105), Caribou 1 and 2 (FERC 2105), Oak Flat (FERC
2105), Belden (FERC 2105), Bucks Creek (FERC 619), Rock Creek (FERC 1962), and
Cresta (FERC 1962). Additionally, Grizzly Powerhouse, which is owned by the city of

Santa Clara, is dispatched by the Licensee in coordination with the Bucks Creek Project.

: El-1
Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company




Cresta
Powerhouse
Poe
Reservoir f;
l =
|
T
Bardee's Bar
/
/
!
/
)
/
/
/
!
/
/
/
</ /
x /
!
/
s/
' o POE PROJECT
‘k{ Poe Pawerhouse PACIFIC GAS & ELECTRIC CO
\ﬁ . 0 2000 4000
Big Bend caie in rFeet
«\ Reservoir
Big Bend Dam . : FIGURE E1-1
Poe Hydroelectric
Project and Vicinity
980780/P oe water
El-2

Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company

~



" Elevation (feet above MSL)

ORE -

Butt Valley Rock Creek  Cresta

Powerhouse: Carlbou#1 Caribou#2 -OakFlat -Belden Bucks Cresk Poe
Approximate Capacl% éMW) 41 75 120 1.3 125 65 - 112 70 120
Approximate Flow (CFS) 2100 . 1,100 . 1,500 140 2400 384 2,900 3,500 . 3,700
4,500 Lake Almanor (1,143,000 AF) Butt Val
L ] RXIXLY N7 tt a ey
/////////////////////////////l u
] Reservolir
' ///// ~ (49,900 AF) ’(W”
Grizzly Forebay
4,000 | (feeds
SRy i | Bucks Creek
ER - . Powerhouse)
3,500. ﬁfaﬁ Nt ,’
e %, 1\ Reservoir /
A, (2,400 AF)
3,000 ""07///////////['\ ,I
Rock Creek '
a2 J Reservolr |
2,500 "0 N (4,400 AF)* |
'"'””/////////////II g
2,000 ~ L. Cresta
Reservolr .
00 ’
2z (4'1 AF) Poe Reservolr
1,500 — (1,200 AF)
-
' =~ Lake
1,000 g Oroville
500
880780/olevnili/pc19
*Orlginal storage capacity.
- Source: PG&E unpublished.
FIGURE E1-2

Hydroelectric Development in the North Fork Feather River Drainage

" E13
Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company




E1;2 CLIMATE AND WEATHER

The Poe Hydroelectric Project is on the western slopes of the Sierra Nevada mountain
range in Butte County. The NFFR Basin has mild, dry summers and moderate-to-heavy
precipitation during the winter. Water flowing into the NFFR and its tributaries is
derived from precipitation and snowmelt in the watershed. The area typically receives
highest flows during the snowmelt period, which extends from March through early July.
However, heavy flood events may occur as early as December. Peak estimated flow at
Pulga was 100,000 cfs on January 1, 1997. Periods of low flow occur during the late
summer and early fall, or during the late fall and winter when temperatures are low and

precipitation remains in the form of snowpack.

E13 TOPOGRAPHY

The Poe Hydroelectric Project is located in the NFFR canyon at an elevation ré.nge of
approximately 900-1,400 feet. Canyon slopes rise steeply from the NFFR, reaching about
3,000 feet in elevation within the first mile from Project features. The NFFR is a high-
gradient river, with reach characteristics alternating between riffle-cascades and pools.
The Poe Reach of the NFFR, which extends between Poe Dam and Poe Powerhouse, has
a lower gradient than the upper portions of the NFFR. The Poe Reach is 7.6 miles in

length, with a change in elevation of approximately 450 ft.
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E1.4 WETLANDS

The Project uses waters of the NFFR. The steep rock terrain provides wetlands outside

~ the immediate vicinity of the river and the small reservoirs created by Poe and Big Bend

_ dams.

E1.S VEGETATIVE COVER

The Project is comprised of five major plant communities including Sierran mixed
conifer forest, cismontane woodland, montane nparlan forest, montane chaparral, and
annual grassland. Within the vicinity of the Project, these plant communities commonly
intergrade, forming Broad ecotones rather than sharp boundaries. These habitats are

described in Section E3.3.

E1.6 LAND DEVELOPMENT
The Project is located in northeastern Butte County near the town of Pulga, California.
The primary industries in this area, as in the whole county, are forest products,

agriculture, and tourism.

Project lands and lands adjacent to the Project are maintained primarily as open space and
used as recreation and timber lands. Most of the lands are either owned by the Licensee

or are National Forest System lands administered by the Plumas National Forest.
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E1.7 POPULATION SIZE AND DENSITY

The Butte County populatiop in 2000 was about 201,600. Ti1e largest community is
Chico with a population of 52,800 residents. The closet community to the Project is
Pulga with a populatioﬁ of 24. There are scattered_ residents throughout the entire Project

vicinity where there are parcels of non-licensee or National Forest lands.

E1.8 FLOODPLAINS
The Poe Hydroelectric Project is located in the canyon of the NFFR. Although this river

can receive substantial flow, the steep canyon walls contain all the flow.
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WATER USE AND QUALITY

E2 WATER USE AND QUALITY

E2.1 PROJECT SETTING

The Licensee’s Poe Project (FERC License No. 2107) is located on the North Fork
Feather River (NFFR), near Pulga, California (Figure E2.1-1). The Project uses water
that is diverted from the NFFR at Poe Reservoir and transported through a tunnel and
underground penstock to Poe Powerhouse. The Poe Project is an integral part of the
Licensee’s hydroelectric development in the NFFR drainage (Figure E2.1-2), and is
hydraulicauy coordinated with flow from tﬁe Licensee’s Uppér NFFR Proj:ect (FERC
2105), Bucks Cfeek Project (FERC 619), and Ro'ck Creek-Cresta Project (FERE.1962),
as well as with flow from the NFFR and its tributaries. The Licensee’s powerhouses in
the NFFR drainage include Hamilton Branch (unlicensed), Butt Valley (FERC 2105),
Caribou No. 1 and No. 2 (FERC 2105), Belden (FERC 2105), Oak Flat (FERC 2105),
Bucks Creek (FERC 619), Rock Creek (FERC 1962), and Cresta (FERC 1962).
Additionally, Grizzly Powerhouse, which is owned by the city of Santa Clara, is

dispatched by the Licensee in coordination with the Bucks Creek Project.
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E2.2 WATER USE

In addition to power generation, the NFFR is used for municipal and domestic supply, as
well as contact and non-contact recreation (Central Valley Region Water Quality Control
Board [CVRWQCB] 1998). The river system also provides cold freshwater habitat, cold
freshwater spawning, and wildlife habitat (CVRWQCB 1998). 'fhe NFFR upstream of
the Project is heavily diverted for hydroelectric generation purposes. There is very little
diversion for consumptive purposes in the upper watershed. The California Department
of Water Résourc;es (DWR) Lake Oroville receives the inflow from the NFFR. As part of
the Central Valley Project, Lake Oroville is one of the major storage facilities tributary to
the Sacramento River, providing power generation, flood control, recreation, and fish and
wildlife habitat. It supports the water supply needs of much of northern and southern

California.

Moderate levels of water-based recreation occur in the Project gfea; such activities
include swimming, fishing, rafting, and picnicking. There is relatively little residential
‘development in the Project area. The small community of Pulga is located on the river
downstream of Poe Dam in the upper Project area. This community consists of a few
buildings, supporting a small population that is widely scattered in the surrounding
watershed. There is very liftle non-recreation based land use in the Project area. Some
logging occurs in the upper elevation watershed areas. The Union Pacific Railroad

operates a main line route that parallels the NFFR throughout the Project area.
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E2.3 HYDROLOGY

The Poe Project is located in Butte County in the western foothills of the Sierra Nevada
mountain range. The hydrology of the greater NFFR Basin is affected by diverse
conditions including: fhe regional and seasonal distribution of precipitation, the influence
of snowmelt, differing geologic and geographic settings, diversion of flows for

hydroelectric uses, and the consumptive use of surface and ground waters.

Tﬁe NFFR Basin has mild, dry summers and moderate-to-heavy precipitation during the
winter. As moisture-laden air from the Pacific Ocean moves inland; it crosses thé
mountain ranges of Northern California, including the Sierra Nevada Range.* As the
marine air ascends the western faces of these mountain ranges, much of ifs moisture
condenses and falls as rain or snow, leaving less moisture for the plateaus to the East. In
an average year, most of the precipitation occurs October through May, with the
remainder usually occurring as summer storms. Water flowing into the NFFR and its
tributaries is derived from precipitatiori and snowmelt in the upper watersheds. The area
typically receives the highest flows during the snowmel'tv period, which can extend from
March through early June.. Low-flow periods occur during the late summer and early fall
and may continue into the late fall and winter when temperatures are low and.

precipitation remains as snowpack.

The upper NFFR is a high-gradient river, with reach characteristics alternating between

riffle-cascades and pools. The Poe Reach of the NFFR, which extends befvveen Poe Dam
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and Poe Powerhouse, has a lower gradient than the upper portions of the NFFR. The Poe

Reach is 7.6 miles in length, with a change in elevation of approximately 500 ft.

Water used for the Poe Project is hydraulically integrated with regulated flows from
upstream hydroelectric projects (Upper NFFR, Bucks Creek, and Rock Creek-Cresta) and
unregulated flows of tributaries, particularly the East Branch of the NFFR. Lake
Almanor, which is part of the Upper NFFR Project, is the primary storage reservoir on the
NFFR. The East Branch of the NFFR is the major source of water to the NFFR during
high-precipitation periods and/or snowmelt seasons. Table E2.3-1 presents a summary of
available flow data for various U. S. Geological Survey (USGS) gaging stations in the

NFFR drainage (Pacific Gas and Electric Company 2000a, [USGS] 2001).

During normal operation, the NFFR powerhouses are used to follow load during peaking
periods. During high runoff periods, the powerhouses are operated near full capacity to
utilize available water and minimize spilling. During periods with decreased runoff, the
powerhouses are operated primarily in the load following and peaking mode, drawing

water from the main upstream storage reservoir (Lake Almanor).

The primary sources of inflow to the Poe Project include: outflow from Cresta
Powerhouse, flow from the Cresta Reach of the NFFR (i.e., the NFFR between Cresta

Dam and Cresta Powerhouse), and minor tributaries.
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Table E2.3-1
Summary of streamflow data associated with the Poe Project 1
North Fork North Fork North Fork ) Poe
Feather River Cresta Feather River  Feather River Flea Valley Powerhouse
below Grizzly  Powerhouse near Pulga, CA near Pulga, CA Mill Creek Creek near Jarbo
Summary Statistics Units Creek, CA  near Pulga, CA (pre-operation) (post- near mouth near mouth Gap, CA
operation)
USGS Station Number 11404330 11404360 11404500 11404500 temporary temporary 11404900
{Monitoring) (Monitoring)
Period of Record water year  1982-1996 1981-1996 1939-1957 1958-1996 1999-2000 1999-2000 1968-1996
‘Watershed area miles? 1,914 NA 2 , 1,953 1,953 6.2 3.3 NA
Annual mean cfs 886 2,006 3,189 800 NA NA 2,310
Annual median | cfs 89 1,910 2,210 62 NA NA 2,180
Highest annual mean cfs 3,115 (1995) 3,212 (1983) 5,320 (1952) 4,120 (1958) NA NA 3,510 (1974)
Lowest annual mean cfs 74 (1994) 1,114 (1992) 1,676 (1939) 43 (1977) NA NA 813 (1977)
Highest monthly mean cfs 2,492 (Mar) 2,531 (Mar) 5,542 (Apr) 1,735 (Mar) NA NA 3,172 (Mar)
Lowest monthly mean cfs | 72 (Sep) 1,617 (Aug) .1,759 {Sep) 5~7 (Aug) NA NA . 1,720 (Oct)
Highest daily mean cfs 48,200 (3/10/95) 4,120 (3/29/89) 59,800 (12/23/55) 81,000 (2/18/86) NA NA 5,200 (3/7/89)
Lowest daily mean cfs 28 (9/24/84) 0 (10/15/95) - 259 (11/12/39) 5(9&77) NA NA 0 (3/12/95)
Daily Average Statistics
1999 WY min - max cfs 55-15,470 0-3,790 NA 85-19,274 NA NA 0-3,525
1999 WY average cfs 518 2,470 NA 1,133 NA NA 1,986
June - Sep 1999 min - max cfs 58 - 681 348 - 2,978 NA 88-1,373 36-7.1 1.0-2.7 851 - 2,609
June - Sep 1999 average cfs 128 1931 NA 147 55 1.8 1,786
2000 WY min - max cfs 54 - 15,247 57-3,671 NA 84 -.17,726 NA NA 0-3,789
2000 WY average cfs 337 2,437 NA 393 NA NA 2,293
June - Sep 2000 min - max cfs 56 - 143 368 - 2,897 NA 97 - 460 3.7-9.0 14-3.0 309 - 3,442
June - Sep 2000 average cfs 84 -~ 2,080 NA 113 5.8 2.2 1,898
2003 WY min - max cfs 97-8,284 450-3,652 NA 114-11,953 NA NA 743-3,564
2003 WY average cfs 560 2,446 NA 495 NA NA 2,435
June - Sep 2003 min - max cfs 175-834 479-3,475 NA i 119-145 3.7-20.4 1.3-9.1 769-3,246
June - Sep 2003 average cfs 294 . 1,837 NA 130 7.7 3.0 1,812

1. USGS 2001, Pacific Gas and Electric Company 2000a.

2. NA = Not applicable.
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E2.3.1 Streamflow Conditions in 1999-2000

This Section will discuss the resuits of monitoring conducted by the Licensee during

1999-2000. A discussion of methods and monitoring locations is presented in Section

E2.5.1.1.

E2.3.1.1 Cresta Powerhouse and Cresta Reach of NFFR

For the period 1981-1996, flow through Cresta Powerhouse (USGS Station 11404360)
averaged 2,006 cfs. During the 1999 June-September period, daily average flow through
Cresté Powerhouse ranged from 348 to 2,978 cfs, and averaged 1,931 cfs (Table E2.3-1).
During the 2000 June-September period, Cresta Powerhouse daily average flows
averaged 2,080 cfs, ranging from 368 to 2,897 cfs. Figure E2.3-1 compares 1999, 2000,
and 2003 mean monthly flows from Cresta Powerhouse. Figure E2.3-2 compares daily
average powerhouse flows for the June-September monitoring periods m 1999, 2000 and

2003.

The Cresta Reach of the NFFR is the secondary water source for the Poe Project area. In
the Cresta Reach, a minimum flow of 50 cfs is required to be maintained below Grizzly
Creek. The Licensee operates a streamflow gaging station on the NFFR downstream of
Grizzly Creek to monitor minimum flows. For the period 1982-1996, the average annual
flow in the NFFR below Grizzly Creek (USGS Station 11404330) was 886 cfs (Table
E2.3-1). Mean monthly flows ranged from 2,492 cfs during March to 72 cfs in

September. During the 1999 June-September period, average daily flow in the Cresta
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Reach ranged from 58 to 681 cfs, and averaged 128 cfs. During the 2000 June-August
period, average daily flows ranged from 56 to 143 cfs, and averaged 84 cfs. Figure E2.3-
3 compares 1999, 2000, and 2003 mean rrionthly flows in ’ghe Cresta Reach. Figure E2.3-
4 compares daily average flows in the Cresta Reach for the June-September monitoring

periods in 1999, 2000, and 2003.

Total daily average inflow to Poe Reservoir during the 1999 June-September period
ranged from 901 to 3,082 cfs, and averaged 2,059 cfs. The total daily average inflow for

the 2000 June-September period ranged from 424 to 2,971 cfs, and averaged 2,163 cfs.

P
g

~E2.3.1.2 Poe Reservoir

The Poe Project is the Licensee’s lowermost hydroelectric development on file NFFR.
Poe Reservoir was formed in 1958 by the construction of Poe Dam. Poe ‘Reservoir
functions primarily as a regulating forebay fof hydroelectric operations. The réservoir is
long and narrow, with a maximum width of about 400 ft near the dam and 150 ft near its
upper end, and extends from Poe Dam upriver to a point just below the Cresta
Powerhouse Tailrace, inundating about 1.7 miles of the NFFR. Because of its small size,
with a maximum surface area of approximately 53 acres and a gross holding capacity of
1,203 acre-feet, the hydrologic characteristics of the reservoir are essentially run of the
river. The water is well mixed in the reservoir and exhibits weak thermal gradients.
Because of the reservoir's limited volume and high outflow capacity through Poe
Powerhouse, the average residence time in the reservoir is short (estimated at 0.3 days [7

hours]). In addition, the small storage capacity and changing load demands at Poe
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Powerhouse can cause significant daily fluctuations in reservoir water surface elevation.
Under normal operation, the water surface elevation ranges between a normal maximum
of 1,389.8 ft. (USGS datum) and a minimum of 1,380.2 ft. (USGS datum). During most
of the year, with the exception of the winter-spring high runoff periods, the reservoir
fluctuates daily by about 3 feet in elevation. However, the pattern is variable, particularly

during very hot weather when demand for electricity is high.

Poe Reservoir receives the inflow from three tributaries that have perennial flow. These
tributaries are Camp, Dogwood and Heinz creeks. Of these three, Camp Creek has the
largest drainage area covering approximately 25 square miles. The Dogwood Creek
watershed is similar in size to Mill Creek downstream of Poe Dam, with a drainage area
of approximately 6.0 square miles. Heinz Creek is the smallest of the Poe Reservoir
tributaries, having a drainage area of only 1.6 square miles. The Licensee did not attempt
to monitor flow in these small streams tributary to Poe Reservoir. Comparing the
watershed area of each of these streams with the known flow/watershed area ratio of Mill
and Flea Valley Creeks indicates that the total combined flow into Poe Reservoir during
the summer period (June-September) could range from 15 to 50 cfs. Flow in Camp Creek
may be seasonally more significant due to a larger watershed area (25 square miles).
Visual flow estimates made by the Licensee’s Hydrographer on August 1, 2001, indicated
that Camp, Dogwood, and Heinz creeks had flows of 4.0, 3.5 and 2.0 cfs, respectively.

These tributary flows fully mix with the much higher single inflow of the NFFR (as
released from Cresta Powerhouse). As a result, these flows represent a small fraction of

the total flow into the Project.

E2-10
Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company



During non-spill periods, the primary outflow from Poe Reservoir is the diversion of
water through the Poe Powerhouse. From 1968 to 1996, annual flow through Poe
Powerhouse (USGS Station 11404900) averaged 2,310 cfs (Table E2.3-1). Mean
monthly flows ranged from 3,172 cfs during March to 1,720 cfs in October. During the
1999 June-September périod, daily average ﬂow through Poe Powerhouse ranged from
851 to 2,609 cfs, and averaged 1,786 cfs. During the same period in 2000, Poe
Powerhouse daily flows averaged 1,898 .cfs, and rénged from 309 to 3,442 cfs. Figure
E2.3-5 compares 1999, 21000, and 2003 mean monthly flows from Poe Powerhouse.
Figuie E2.3-6 compares daily average flows at Poe Powerhouse for the June-September

monitoring periods in 1999, 2000, and 2003. o

E2.3.1.3 Poe Reach of NFFR

During non-spill periods, the principal source of inflow to the Poe Reach is the release
from Poe Dam. Under the terms of the Project license, a ininimum of 25 c;fs must be
released to the NFFR downstream of Poe Dam. The release must also be sufficient to
maintain flows at 50 cfs as measured at the USGS gaging station near Pulga. This station
is located on the NFFR downstream of the confluence with both Mill and Flea Valley

creeks.

The Poe Reach encompasses approximately 7.6 miles of the NFFR from Poe Dam
downstream to Poe Powerhouse. The river channel in the Poe Reach is characterized by a

relatively wide, low gradient (0.7%) section immediately downstream of the dam. This

section extends about 1.6 miles downstream to the Pulga gaging station. The river then
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flows into a narrow, high gradient (2.2%) canyon section that is confined in a bedrock
channel with relatively large substrates. The canyon section extends downstream
approximately 1.9 miles to the Bardees Bar area. At this point, the channel once again
widens and developé a lower gradient (0.8%) moiphology that extends to Poe

Powerhouse. This wide, lower gradient section is approximately 4.1 miles long.

Mill Creek and Flea Valley Creek are the two major tributaries in the Poe Reach. These
tributaries enter the NFFR approximately 0.5 mile downstream of Poe Dam. Historical
data from June-September for 1981 and 1982 showed that flows in Mill Creek ranged
from 3 to 36 cfs (Pacific Gas and Electric Company unpublished data). During the
summer of 1985, Mill Creek added from 3.6 to 7.0 cfs to the NFFR (Woodward-Clyde
1986a). For June-September 1999, Mill Creek flows ranged from 3.6 to 7.1 cfs, and
averaged 5.5 cfs (Table E2.3-1). Mill Creek flows for June-September 2000 ranged from
3.7 to 9.0 cfs, averaging 5.8 cfs. Figure E2.3-7 compares 1999, 2000, and 2003 estimated

daily flows in Mill Creek.

For the period of June-September 1999, Flea Valley Creek flows ranged from 1.0 to 2.7
cfs, and averaged 1.8 cfs (Table E2.3-1). Flea Valley Creek flows for June-September
2000 ranged from 1.4 to 3.0 cfs, averaging 2.2 cfs. The 1999-2000 Flea Valley flows
were 28 to 43% of flows measured in Mill Creek. This supports the previously estimated
range of 15 to 60% of the flow of Mill Creek is represented by Flea Valley Creek (Kent
Karge, Pacific Gas and Electric Company, personal communication, 1998). Figure E2.3-

8 compares 1999, 2000, and 2003 estimated daily flows in Flea Valley Creek.
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Hydrologic data have been coilected in the Poe Reach at Pulga (USGS Station 11404500)
from 1939 to the present. Data from 1939 to 1957 measured conditions prior to operation
of the Poe Piroj ect. After the Poe Project went into operation,b flow in the NFFR below
Poe Darﬁ averaged 800 cfs for the period 1959 to 1996 (Table E2.3-1). Mean yearly
ﬂoWs- ranged from 4,120 cfs in 1958 to 43 cfs in 1977, the driest year on record. The
Licensee feceived a special dry year exception on release flows in 1977 from FERC.
Mean monthly flows ranged from 1,735 cfs duriné March to 57 cfs in August. The
highest dgily mean reported during this period was 81,000 cfs (February 18, 1986).
During the 1999-2000 periods, daily average flow in the NFFR at Pulga ranged from 84
to 19,274 cfs, and averaged 763 cfs (Table E2.3-1). During the period June;September
1999, daily average flows in the Poe Reach ranged from 88 to 1,373 cfs, andiaveraged
147 cfs.  Flows a\'reraged 113 cfs for the same p‘eriod in 2000,‘ and ranged from:97 to 460
cfs. Figure E2.3-9 compares 1999, 2000, and 2003 mean monthly flows at :the Pulga
gaging station. Figure E2.3;10 compares daily average flows at the Pulga station for the

June-September monitoring periods in 1999, 2000, and 2003.

During the 1999 June-September period (excluding natural spill- events in early June), an
averagé of 41 cfs was released in excess of the required 50 cfs minimum at the Pulga
gage. This excess was exclusive of the tributary flow from Mill Creek and Flea \;'alley
Creek. During the same period in 2000, an average of 48 cfs was over-released in the Poe
Reach. This over-release was the result of leaks associated with the seals on the large

radial gates at Poe Dam.
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Time-of-travel studies in the Poe Reach were conducted as part of the Rock Creek-Cresta
Project Cold Water Feasibility Study (Woodward-Clyde 1986a). The time of travel
through the Poe Reach for 50 cfs (the normal flow for 1985) was 52 hours. The time of

travel for 150 cfs was measured at 31.5 hours.

Lateral accretion flows in the Poe Reach (Exclusive of Mill and Flea Valley creeks) were
estimated in 1999 using flow measurements in the NFFR upstream of Poe Powerhouse.
The first measurement, made on August 4, 1999, was 90 cfs, compared to a 2-day average
flow of 91 cfs at the Pulga gage. This indicated little or no accretion during this period.
A second flow measurement, made on October 12, 1999, was 104 cfs, compared with a 2- .
day average flow of 101 cfs at the Pulga gage. This also indicated little measurable
accretion flow below the Pulga gage. Observations in the watershed indicate that there
are a few areas of small spring seeps and minor tributary inflows. These inflows are all
_considered minor and are estimated to contribute less than 2.0 cfs total. This small
volume of accretion is not detectable with the accuracy limitations of periodic flow
measurements. Total accretion flow in the Poe Project area for the summer period is
estimated to be approximately 20 to 80 cfs depending on runoff conditions. This
accretion occurs both above and below Poe Dam. Total lateral accretion above Poe Dam
is estimated at 15 to 50 cfs (received by Poe Reservoir); lateral accretion below Poe Dam

is approximately 5 to 30 cfs (Poe Reach).

E2.3.2 Streamflow Conditions in 2003

This section will discuss the results of monitoring conducted by the Licensee in 2003. A
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discussion of methods and monitoring locations is presented in Section E2.5.1.2.

E2.3.2.i Cresta Powerhouse and Cresta Reach of NFFR

A complete description of the operational characteristics of Cresta Powerhouse and the
Cresta Reach is presented in Section E2.3.1.1. Cresta Powerhouse is the primary source
of water into the‘ Poe Project. Mean monthly flows through Cresta Powerhouse 1n 2003
ranged from 1,621 cfs in August to 3,518 cfs in May 2003. During the 2003 June through
September period, daily average flow through Cresta Powerhousé ranged from 479 to
3,475 cfs, and éveraged 1,837 cfs (Table E2.3-1). Figure E2.3-1 compares 2003 ﬂow-
with 1999 and 2000 mean monthly flows from Cresta Powerhouse. F1ghre E2.3-2
compares daily average powerhouse flows for the June-September monitoﬁnglb?yperiods in

1999, 2000, and 2003.

The Cresta Reach of the NFFR is the secondary water source for the Poe Project area.
During the 2003 June through September period, average daily flows ranged from 175 to
834 cfs, and averaged 294 cfs (Table E2.3-1). Figure E2.3-3 compares 2003 mean
montl‘ﬁy flows in the Cresta Reach with those from 1999 and 2000. Figure E2.3-4

compareé daily average flows in the Cresta Reach for the June-September monitoring”

periods in 1999, 2000, and 2003. Compared to 1999-2000, the flow increase in 2003 is

the result of the minimum flow requirement stipulated in the new license condition under

FERC 1962, issued October 24, 2001.

Total daily average inflow to Poe Reservoir during the 2003 June through September
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period ranged from 748 to 3,953 cfs, and averaged 2,131 cfs.

E2.3.2.2 Poe Reservoir

A complete description of Poe Reservoir is presented in Section E2.3.1.2. Poe
Powerhouse is the primary outflow from Poe Reservoir during non-spill periods. Mean
monthly flows through Poe Powerhouse in 2003 ranged from 1,615 cfs in September to
3,395 cfs in May 2003. During the 2003 June through September period, daily average
flow through Poe Powerhouse ranged from 769 to 3,246 cfs, and averaged 1,812 cfs
(Table E2.3-1). Figure E2.3-5 compares 2003 mean monthly flows from Poe Powerhouse
with those from 1999 and 2000. Figure E2.3-6 compares daily average flows at Poe

Powerhouse for the June-September monitoring periods in 1999, 2000, and 2003.

E2.3.2.3 Poe Reach of NFFR

A complete description of the Poe Reach is presented in Section E2.3.1.3. The first
tributary of the NFFR downstream of Poe Dam is Mill Creek. For the June through
September 2003 period, Mill Creek flows ranged from 3.7 to 20.4 cfs, and averaged 7.7
cfs (Table E2.3-1). Figure E2.3-7 compares 2003 estimated daily flows in Mill Creek

with those from 1999 and 2000.

For the period June through September 2003, Flea Valley Creek flows ranged from 1.3 to

9.1 cfs, and averaged 3.0 cfs (Table E2.3-1). The 2003 Flea Valley flows were 35 to 45%
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of flows measured in Mill Creek. Figure E2.3-8 compares 2003 estimated daily flows in

Flea Valley Creek with those from 1999 and 2000.

During the 2003 period, daily average flow in the NFFR at Pulga ranged from 114 to

11,953 cfs, and averaged 495 cfs (Table E2.3-1). During the period June through

' September 2003, daily average flows in the Poe Reach ranged from 119 to 145 cfs, and

averaged 130 cfs. Figure E2.3-9 cofnpares 2003 mean mo'nthly flows at the Pulga gaging
station with those from 1999 and 2000. Figure E2.3-10 compares daily average flows at
the Pulga station for the June-September monitoring periods in 1999, 2000, and 2003.

During the 2003 June through September period (excluding natural spill events in early
P

June), an average of 69 cfs was released in excess of the required 50 cfs minimum at the

Pulga gage. This excess was exclusive of the tributary flow from Mill Creek and Flea

Valley Creek. This over-release was the result of leaks associated with the seals on the

large radial gates at Poe Dam.

E2.3.3 Full Natural Flow Estimate

A companson of mean monthly flows in the NFFR near Pulga under natural flow

conditions (1935-98) and under Project operation conditions (1958-98) is shown in

Figure E2.3-11. Poe Powerhouse became operational in 1958. During Project operation,

monthly mean flow ranges from 61 cfs in August to 1,692 cfs in March (Figure E2.3-11).

Historic hydrologic data collected throughout the NFFR were used by the Licensee to

generate a full natural flow estimate for the station at Pulga. The values used for natural
E2-17
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flow are not based on actual measurements; rather they are an estimate of the
"unimpaired" flow condition present in the NFFR at Pulga if the upstream hydroelectric
storage and diversion operations including the Poe Project were not in place. This
includes eliminating any storage effect from all upstream reservoirs (including Mt.
Meadows, Lake Almanor, Butt Valley, Belden, Rock Creek, Cresta, and Bucks Creek).
The estimated unimpaired flow in the NFFR at Pulga for the period 1935-1998 (Pacific
Gas and Electric Company data base, 1994) ranged from 790 cfs in August to 6,162 cfs in

April (Figure E2.3-11).

E2.3.4 Hourly Operational Flow Variations (Ramping Rates)

In addition to the daily and seasonal variations in hydrologic conditions on the NFFR, the
hourly fluctuation in flow rates under existing conditions was reviewed below Poe dam
and below Poe Powerhouse. The Poe Dam controls the release of water to the NFFR by
opening and closing large radial gates. The flow capacity of a single large gate is
estimated to be 40,000 cfs. A review was made of the operation of these gates both
during the spill season of a wet year (1998), and during spills that occurred during the
non-spill season in recent years. During 1998 the Poe Reservoir spilled for a significant
portion of the year. Table E2.3-2 shows the hourly readings (in cfs) for the NF-23 gage
below Poe Dam on eight separate 15-hour periods. These were representative of periods
when spill flows were changing significantly. The peak flow at NF-23 during 1998 was

21,700 cfs.
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Table E2.3-2
Selection of hourly flow readings in cfs below Poe Dam during 1998 spill season
11/20/97 1/11/98 1/24/98 2/27/98 3/8/98 3/11/98 4/21/98 7/6/98
One unit @ Poe ~ Two units @ Twounits @  Steady River  One unit @ Poe One unit @ Poe One unit at full  Operating with
at constant full  Poe at constant  Poe at constant Flow and one of  at a constant at a constant load, then at one unit and
load. First spill full load full load two operate full load . full load partial load for then second unit
of season unit’s trip 3 hours, then  brought on line.
offline. off for 9 hours. Last day of
spill.
120 335 1040 1040 2630 204 2790 2200
120 366 953 786 2050 185 2820 1910
120 390 1060 910 1370 179 5460 2270
123 408 920 920 1920 157 5400 2930
250 413 1010 925 403 146 7620 2330
1140 427 998 925 504 160 5100 2700
1520 451 949 887 200 2140 5670 2580
2670 2510 842 3520 164 2730 5700 1730
2150 1780 934 3050 160 2480 5160 248
1080 2410 803 3130 2770 2320 7050 . 155
209 2970 769 2830 2290 2520 4990 - 211
140 3000 238 2920 2770 2560 5530 211
132 4240 183. 2920 685 2420 4790 378
129 2800 175 2840 2710 2550 4420 176
126 3300 173 2870 2390 2440 3880 267
,/
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Spill flows occurred on three occasions at Poe Dam in recent years during the non-spill
season (October 1995, July 1997, and September 1998). The recording gage at NF-23
was not in serifice during most of 1997, due to the flood of January 1, 1997, and accurate
records from that spill event are not available. However, the hourly data from the events
in 1995 and 1998 are presented in Table E2.3-3. During each of these time periods, one

unit at Poe was operating at full load.

The Poe Powerhouse releases water into a confined tailrace channel that discharges to a
wide river channel formed by the upper end of the Big Bend Reservoir. The generating
units at Poe Powerhouse can increase generation from zero to full load within
approximately 10 minutes. The increase in the water level in the tailrace from no load to
full load on both units is approximately four feet. The broad nature of the river channel
mitigates the rate of rise in the water surface beyond the end of the tailrace channel and
down to Big Bend Dam. Additional information on Big Bend Dam and its performance

is contained in Appendix E3-11.

E2-20
Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company



Table E2.3-3

Hourly flows below Poe Dam in cfs during non-spill season.

10/6/95 10/8/95 9/8/98 9/9/98
Spill initiated Spill stopped Spill initiated Spill stopped
58 929 124 385
57 1050 129 406
57 939 292 408
59 1020 939 419
60 1000 1370 616
62 - 1000 2030 551
1170 2050 1910 " 545
1120 1820 2240 . 588
1110 1300 2130 708
1190 1230 435 748
1100 1030 171 471
1210 1220 144 2241
1200 315 457 146
1140 127 . 529 132
1170 88 641
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A notch was cut into Big Bend dam when the Big Bend Powerhouse was taken out of
service in the late 1960°s. This notch allows the reservoir level to fluctuate with the
loading of Poe Powerhouse and the flow in the NFFR. The lowest portion of the notch is
at elevation 890 ft. and the normal water surface elevation of Big Bend Reservoir with
Poe Powerhouse operating at full load is approximately 900 ft. As a result, the elevation
of the reservoir may vary within this range during months in which Poe Dam is not
spilling. At a flow of approximately 7,000 cfs the water level in Big Bend Reservoir

reaches the crest of the dam and spill occurs along the entire face of the structure.

The notch in Big Bend Dam was created to dampen the rate at which the water surface
elevation might rise downstream of Big Bend Dam when the stream channel below the
dam is not inundated by Lake Oroville. This inundation occurs when the elevation of
Lake Oroville is above approximate elevation 870 ft. (the toe of Big Bend Dam). Table
E2.3-4 shows the periods during which the elevation of Lake Oroville was above
. elevation 870 ft. for years 1989-2000. No data is available on the historic rate of flow
fluctuations below Big Bend Dam. The normal maximum water surface elevation of

Lake Oroville is 900 ft.
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Years when the elevation of Lake Oroville was above an elevation .of 870 ft. for

Table E2.3-4

1989-2000

Year

Period Lake Oroville above 870 ft.

2000

1999

1998

1997

1996

1995

1994

1993

1992

1991

1989

1990

April 28 through June 7
April 15 through July 19
May 2 through August 28
April 17 through June 22
April 6 through July 27
April 29 through August 12
Oroville peaked at approx. elevation 840 on April 19
_April 16 through August 2 |
| Oroville pea.kéd at approx. elevation 785 on May 5
Oroville peaked at approx. elevation 755 on June 2
Oroville peaked at approx. elevation 790 on April 1

April 10 through July 1
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E2.3.5 Meteorology

The NFFR basin has mild, dry summers and moderate to heavy precipitation during
winter. Average air temperatures range from 0°C in winter to 20°C in summer. For June,
July, August, and September, the monthly mean air temperatures equivalent to the
location at Poe Powerhouse were 20.4, 23.8, 22.3 and 18.9°C, respectively. These data
are based on a long-term data record (1948-2000) at Canyon Dam (from California Data
Exchange Center) adjusted to Poe Powerhouse; the adjustment coefficients were from a

linear regression analysis based on 1985 data (Woodward-Clyde 1986a).

E2.3.5.1 Meteorological Conditions in 1999-2000
In the 1999 and 2000 monitoring programs, site-specific meteorological data were

collected from the same meteorological station at Poe Powerhouse. Data from this station

were used primarily as input to the water temperature computer model. This data is

presented in Section E2.5.1.1.6.
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Several long-term monitoring stations are operated in the regional area. Precipitation data
from these stations were used to broadly describe ambient conditiéns during the
monitoring period. Table E2.3-5 summarizes precipitation data from the available
stations i’n‘the Project region. These stations define conditions in the upstream Watershéds
and immediate Project area. The available data indicate that region wide precipitation
amounts were similar between the 1999 and 2000 inonitoring periods. Total precipitation
during the 1999 water year (October 1998 to September 1999) averaged 99% of normal
(5 stations). Comparatively, total precipitation during the 2000 water year (October 1999
to September 2000) average\d 105% of normal (Table E2.3-5). Total precipitétion in the

Project area ranges from approximately 20 to 83 inches during the 1999-2000 {ggnitoﬂng |

period.

E2.3.5.2 Meteorological Conditions in 2003
In the 2003 monitoring program, site-specific meteorological data were again collected
from the meteorological station at Poe Powerhouse. These data are presented in Section

E2.5.1.2.6.
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The available data indicate that total region wide precipitation amounts in 2003 were
higher than those during the 1999 and 2000 monitoring periods. Total precipitation

during the 2003 water year (October 2002 to September 2003) averaged 116% of normal

(5 stations). Total precipitation in the Project area during the 2003 water year ranged from

approximately 21 to 90 inches (Table E2.3-5).
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Figure E2.3-1 Comparison of mean monthly streamflows at Cresta Powerhouse for 1999, 2000, and 2003.
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Daily average flow at Cresta Powerhouse
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Figure E2.3-2 Comparison of daily average flows at Cresta Powerhouse for June-September period in 1999, 2000, and 2003.
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Monthly average flow in NFFR below Grizzly Creek
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Figure E2.3-3 Comparison of mean monthly streamflows in NFFR below Grizzly Creek (Cresta Reach) for 1999, 2000, and 2003.
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Figure E2.3-4 Comparison of daily average flows in NFFR below Grizzly Creek (€resta Reach) for June-September period in 1999, 2000, and
2003. -
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Monthly average flow at Poe Powerhouse
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Figure E2.3-5 Comparison of mean monthly streamflows at Poe Powerhouse for 1999, 2000, and 2003.
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Daily average flow at Poe Powerhouse
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Figure E2.3-6 Comparison of daily average flows at Poe Powerhouse for June-September period in 1999, 2000, and 2003.




Daily flow in Mill Creek (estimated)
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Figure E2.3-7 Comparison of daily average flows in Mill Creek for June-September period 1999, 2000, and 2003.
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Figure E2.3-8 Comparison of daily average flows in Flea Valley Creek fo_r June-September period in 1999, 2000, and 2003.
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Figure E2.3-9 Comparison of mean monthly streamflows in NFFR at Pulga (Poe Reach) for 1999, 2000, and 2003.
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Figure E2.3-10 Comparison of daily average flows in NFFR at Pulga (Poe Reach) for June-September period in 1999, 2000, and 2003.
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Average Monthly Flow in NFFR at Pulga
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Figure E2.3-11 Comparison of mean monthly flows in the NFFR at Pulga under the natural flow and the Project operation conditions.
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E2.4 HISTORICAL WATER QUALITY

The water resources of the NFFR system are suitable for all bené,ﬁcial uses identified by
the CVRWQCB in its Water Quality Control Plan Report (CVRWQCB 1998). These

uses include; municipal and domestic supply and contact and non-contact recreation,

power production, cold freshwater habitat, cold water spawning, and wildlife habitat.

These waters are suitable for domestic and municipal uses, although bacteriological
quality is not satisfactory for untreated consumption. Bacteriological levels are below all

standards for contact recreation.

Water quality monitoring programs have been conducted in the NFFR byvanous
agencies for an extended period. Water quality data from USGS water qﬁality station
11404500 in the NFFR near Pulga provide thé most comprehensive coverage of
conditions in the Project area (USGS 1972, 1977). The most recent water qualify data
associated with the Project vicinity were derived from relicensing and compliance
monitoring efforts related to upstream projects operated by the Licensee. From 1982 to
1985, water quality data were collected as part of the Rock Creek-Cresta Project
Fisheries Management Study (California Department of Fish and Game [CDF&G] 1988).
Water temperatures in the Project area were recorded in 1985 as part of fhe Rock Creek-
Cresta Project Cold Water Feasibility Study (Woodward-Clyde 1986a). All of this
information was evaluated and summarized in the Licensee’s First Stage Consultation
Package for the Poe Project (Pacific Gas and Electric Company 1999). A complete

presentation and discussion of historical water quality data for the Project vicinity can be
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found in that document. Table E2.4-1 summarizes the historical water quality data in the

NFFR within the Project area and upstream of Poe Reservoir.
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Table E2.4-1
Summary of historical water quality data in the NFFR in vicinity of Poe Project
Station Cc1! Cc-4' Cc-5! U/S C-41 NFFR at Pulga *
Monitoring Period| Jun-82 Sep-85 Jun-82 Sep-85 Jun-82 Sep-85 Jun-82 Sep-82 Oct-71 Sep-77
Parameter Units Maximum  Minimum | Maximum Minimum | Maximum Minimum | Maximum Minimum | Maximum Minimum
Temperature (°C) 21.4 13.0 20.5 11.6 199 14.2 20.0 16.2 23.5 6.0
Dissolved Oxygen (mg/l) 10.2 8.5 11.2 7.2 9.1 7.5 9.0 8.1 12.0 8.2
Conductivity (pmhos/cm) 62 . 28 63 33 NS? NS 84 39 147 74
pH (Units) 7.5 6.9 7.9 7.1 7.5 72 7.6 7.3 8.3 7.7
Hardness (mg/l) 43 28 " 43 27 47 47 39 39 NS NS
Iron (mg/l) 0.04 0.04 0.20 0.20 0.00 0.00 0.20 0.02 NS NS
Manganese (mg/l) 0.005 0.005 0.000 0.000 0.000 0.000 0.020 0.020 NS NS
Nitrate (mg/1) 0.12 0.12 0.30 - 0.05 0.00 0.00 0.65 0.05 38.00 0.01
TKN * (mg/l) 0.00 0.00 0.12 0.12 0.00 0.00 0.16 0.05 NS NS
Alkalinity (mg/D) 122 119 122 119 0 0 170 170 74 38
Total Phosphorus (mg/D) 0.02 0.02 0.14 0.01 0.00 0.00 0.12 0.05 NS NS
Calcium (mg/l) NS NS NS NS NS NS NS NS 15.0 6.8
Magnesium {mg/l) NS NS NS NS NS NS NS NS 7.1 4.1
Turbidity (JTU) NS NS NS NS NS NS NS NS 8 1
Flow (cfs) NS NS NS NS NS NS NS NS 293 12
Sodium (mg/I) NS NS NS NS NS NS NS NS 5.6 2.1
Potassium (mg/l) NS NS NS NS NS NS NS NS 1.7 0.7
Bicarbonate (mg/1) NS NS NS NS NS NS NS NS 90 46
Sulfate (mg/) NS NS NS NS NS NS NS NS "3.2 1.8
Chloride (mg/l) NS NS NS NS NS NS NS NS 1.7 04
Silica (mg/]) NS NS NS NS NS NS . NS NS 16.0 9.3
TDS? (mg/D) NS NS NS NS NS NS NS NS 82 61
1. CDFG 1988 -
: Station Key: C-1 =NFFR 1 mile upstream Cresta Powerhouse C-4 = NFFR 4 miles upstream Cresta Powerhouse
C-5=NFFR 5 miles upstream Cresta Powerhouse U/S C-4=NFFR upstream of the confluence with Grizzly Cr.
2. USGS 1972, 1977 . '
3. NS = Not sampled.
4. TKN = Total Kjeldahl nitrogen
5. TDS = Total dissolved solids
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E2.5 EXISTING WATER QUALITY

E2.5.1 Resource Monitoring Programs

As part of the Poe Project relicensing effort, the Licensee conducted two resource
monitoring programs. The first monitoring program was conducted March 1999 through

September 2000. The second monitoring program was conducted from March 2003

through November 2003.

E2.5.1.1 Design of the 1999-2000 Monitoring Program

The Licensee conducted a water quality monitoring program in the Project area from
March 1999 through September 2000 to supplement available historical data. The
objective of the monitoring program was to define water quality conditions in the Project
area under existing operational, hydrologic, and meteorological conditions, and determine

the effect of various flow releases on NFFR temperatures.

The monitoring program consisted of the following elements, which are described in
detail below: water quality monitoring, water temperature monitoring and modeling,

streamflow monitoring, meteorological monitoring, and four special investigations.
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E2.5.1.1.1 Watef Quality Monitoring

A total of 12 stations were sampled for in situ water quality parameters during the 1999-
2000 monitoring period. Table EZ.S;l lists the various étations, their location, and
rationale for selection. Table E2.5-2 lists monitoring acﬁvitiés and sampling periods
conducted during each monitoring year. Figure E2.5-1 is a schematic diagram of the
selected monitoring locations. The water quality stations represented both background
and affected conditidns within the Project area. The various water samples were
collected as grab samples from an accessible location at each site. Samples were typically
collected over the course of two days during each sampling period. The in situ

parameters (temperature, pH, dissolved oxygen [DO], turbidity, and ele;ctrical

conductivity) were determined using appropriate water quality sensors. or< chemical

methods.
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Table E2.5-1

Summary of Poe Project water quality monitoring station descriptions and locations

Station ID Location Monitoring Year Rational

Poe-1A NFFR at Poe 1999, 2000, 2003 Defines quality of water entering
Reservoir entrance Project area.

Poe-1B Cresta Powerhouse 1999, 2000, 2003 Defines quality of water entering
tailrace through Powerhouse.

Poe-1C NFFR above Cresta 1999, 2000, 2003 Defines quality of water entering
Powerhouse through bypass reach.

Poe-2A NFFR at NF-23 1999, 2000, 2003 Historical water quality station.
gage station Defines water quality downstream of

major tributaries.

Poe-2B ~1 mile downstream 1999 and 2000 Defines conditions at the end of the
of NF-23 gage at high gradient transition section
Pluga

Poe-3 NFFR above Poe 1999, 2000, 2003 Defines water quality at end of Poe
Powerhouse Reach.

Poe-4A Poe Reservoir at 1999, 2000, 2003 Defines water quality in Poe
dam near intake ’ Reservoir.

Poe-4B Poe Powerhouse 1999, 2000, 2003 Defines water quality at Poe
tailrace Powerhouse, entering Lake Oroville.

Poe-5 NFFR below Poe 1999, 2000, 2003 Defines water quality at starting point
Dam of Poe Reach.

Poe-6 NFFR near Bardees 1999, 2000, 2003 Defines water quality at mid-point of
Bar Poe Reach.

Poe-7 NFFR upstream of 2003 Defines water quality as it leaves
Big Bend Dam Project area.

Mill Creek Mill Creek near 1999, 2000, 2003 Defines water quality in major
mouth tributary.

Flea Valley  Flea Valley near 1999, 2000, 2003 Defines water quality in major

Creek mouth tributary.
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Table E2.5-2 v
Summary of water quality monitoring activities conducted in 1999, 2000, and 2003.

Meteorology

2

Digital probe

Constituent 1999 Monitoring Activities
or Parameter Determined Method No. of Stations Monitoring Period
Water temperature Continuous  Digital recorder 11 Stations June through September
Stream flow Periodic Measurement 3 Stations June through September
Continuous  Digital recorder Poe Powerhouse June through September

i
March, June, July, Aug, Sept, Dec.

Water temperature In situ 11 Stations

Dissolved oxygen In situ Digital probe 11 Stations ~ March, June, July, Aug, Sept, Dec.
Specific conductivity In situ Digital probe 11 Stations March, June, July, Aug, Sept, Dec.
pH In situ Digital probe 11 Stations March, June, July, Aug, Sept, Dec.

Turbidity In situ Digital probe 11 Stations March, June, July, Aug, Sept, Dec.

‘Water temperature

Digital probe

11 Stations

. Dissolved oxygen In situ Digital probe 11 Stations March, June through September
Specific conductivity In situ Digital probe 11 Stations - March, June through September
pH In situ Digital probe 11 Stations March, June through September
Turbidity In situ Digital probe 11 Stations March, June through September

i

B . e . e
race Metals Certified Lab.  Grab sample 3 Stations March, June, July, Aug, Sept, Dec.
General Mineral Certified Lab.  Grab sample 3 Stations March, June, July, Aug, Sept, Dec.
General Physical Certified Lab.  Grab sample 3 Stations March, June, July, Aug, Sept, Dec.
Nutrients Certified Lab.  Grab sample 3 Stations March, June, July, Aug, Sept, Dec.
Coliform bacteria Certified Lab.  Grab sample 3 Stations March, June, July, Aug, Sept, Dec.
Coliform bacteria (5/30) Certified Lab.  Grab sample - -
PCB’s aqueous Certified Lab.  Grab sample 1 Station March, June, July, Aug;Sept, Dec.
' . (Poe-3)
-Constituent ‘ 2000 Monitoring Activities -
or Parameter Determined Method No. of Stations Monitoring Period
Water temperature Continuous ~ Digital recorder 11 Stations June through September
Stream flow Periodic Measurement 3 Stations June through September
Meteorology Continuous  Digital recorder Poe Powerhouse June through September

March, June through September‘

Trace Metals Certified Lab.  Grab sample 3 Stations March
General Mineral Certified Lab. =~ Grab sample 3 Stations March
General Physical Certified Lab.  Grab sample 3 Stations March
Nutrients Certified Lab.  Grab sample 3 Stations March
Coliform bacteria Certified Lab.  Grab sample 3 Stations March
Coliform bacteria Certified Lab.  Grab sample 5 Stations June through September
Coliform bacteria (5/30) Certified Lab. = Grab sample 1 Station May 21 to June 15
Poe-3)
PCB’s aqueous Certified Lab. ~ Grab sample l( Station- -—
" (Poe-3)
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Table E2.5-2

(Continued)
Constituent 2003 Monitoring Activities
or Parameter Determined Method No. of Stations Monitoring Period
Water temperature Continuous ~ Digital recorder 11 Stations June through September
Stream flow Periodic Measurement 2 Stations June through September
Meteorology Continuous  Digital recorder Poe Powerhouse  June through September

Water temperature
Dissolved oxygen
Specific conductivity
pH
Turbidity

L

In situ
In situ
In situ
In situ
In situ

Digital probe
Digital probe
Digital probe
Digital probe
Digital probe

11 Stations
11 Stations
11 Stations
11 Stations

11 Stations

March, May, July, October
March, May, July, October
March, May, July, October
March, May, July, October
March, May, July, October

s s o N R 23 ; % it
Trace Metals Certified Lab.  Grab sample 7 Stations March, May, July, October
General Mineral Certified Lab.  Grab sample 7 Stations ~ March, May, July, October
General Physical Certified Lab.  Grab sample 7 Stations March, May, July, October
Nutrients Certified Lab.  Grab sample 7 Stations March, May, July, October
Coliform bacteria (5/30) Certified Lab. = Grab sample 1 Station July 1 to July 31

(Poe-6)
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Calibration of the in situ instrumentation was conducted in accordance with
manufacturer’s specifications. Accuracy verification was performed by compé.ring
instrument output to appropriate reference standards. Temperature and conductivity were
measured in situ using a standard electrometric probe. Dissolved oxygen samples were
collected and fixed in the field as Winkler samples for later analysis in the field
laboratory (Ameriéan Public Health Association [APHA] 1995). ,Turbi_dity and pH
samples were collected in the field for later analysis in the field laboratbry. Turbidity and
pH were analyzed the same day as they were collected (within 6 to 8 hours). The pH
samples were allowed tb come to room temperature before being measured. This method
of “air equilibration” removes the variability in measurement caused by differences in

water temperature and solute concentration between stations and the subsequent changes

that these differences cause in the response of the sensor probe.

Three river stations were sarripled for analytical constituents during the 1999-2000
monitoring period. Table E2.5-3 presents a list of the analytical constituents and in situ
parameters determined at each station during both the 1999-2000 and 2003 studies.
Different analytical methods and method detection limits were used in the 2003 study
compared to the 1999-2000 study in order to better meet the regulatory criteria which
were updated after the completion of the 1999-2000 study. Lower detection limits and
ultra-clean technology were required for the analysis of dissolved metéls samples in 2003

for accurate comparison to the regulatory criteria.
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Table E2.5-3

Summary of water quality parameters, laboratory methods, detection limits (1999-2000)

Method
Detection
Constituent Method Limit
Arsenic 7470A - 6010B 0.0032 mg/L
Barium 7470A - 6010B 0.00039 mg/L
Cadmium 7470A - 6010B 0.00036 mg/L
IChromium 7470A - 6010B 0.00047 mg/L
Copper 7470A - 6010B 0.00040 mg/L
Iron 7470A - 6010B 0.0028 mg/L
Lead 7470A - 6010B 0.0013 mg/L
Manganese 7470A - 6010B 0.00046 mg/L
Mercury 7470A - 6010B 0.0002 mg/L
Nickel 7470A - 6010B 0.00046 mg/L
Selenium 7470A - 6010B 0.0042 mg/L
Silver 7470A - 6010B 0.00036 mg/L
Zinc 7470A - 6010B 0.0013 mg/L
Total coliform SM 18th ed., 9221BC 2 MPN/100mL
Fecal coliform SM 18th ed., 9221CE 2 MPN/100mL
uCalcium 7470A. - 6010B 0.0082 mg/L
Magnesium 7470A - 6010B 0.0023 mg/L
Manganese 7470A - 6010B 0.00046 mg/L
Sodivm 7470A - 6010B 0.1 mg/L
Potassium 7470A - 6010B 0.1 mg/L
TDS 160.1 10 mg/L
TSS 160.2 1 mg/L
Bicarbonate 2320B 10 mg/L
|Carbonate 2320B 10 mg/L
Total Alkalinity 1210B 10 mg/L
Ammonia 350.2 0.1 mg/L
Boron 200.7 0.1 mg/L
Chloride 300.0 0.2 mg/L
Hardness 200.7 1 mg/L
Surfactant (MBAS) 4251 0.05 mg/L
itrate (NO;) 300.0 0.1 mg/LL
Ortho Phosphate (P) 365.2 0.01 mg/L
Total Phosphorus 365.2 0.01 mg/L
Sulfate 300.0 0.2 mg/L
Silica 200.7 2 mg/L
Total Kjeldahl Nitrogen 351.3 0.2 mg/L
Total Organic Nitrogen 300.0/351.3 0.2 mg/L
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Table E2.5-3 (Continued)
Summary of water quality parameters, laboratory methods, detection limits (2003)

t
A

~

D Analytical Constituent Method Method Detection Limit
B . General mineral
Calcium USEPA 1638 Modified 0.07 mg/L
Sodium USEPA 1638 Modified 0.02 mg/L
Potassium USEPA 1638 Modified 0.03 mg/L
Magnesium USEPA 1638 Modified 0.001 mg/L
Sulfate EPA 300 0.4 mg/L
Chloride EPA 300 0.2 mg/L
Alkalinity QC10303311A 1.6 mg/L
Total Dissolved Solids SM 2540 10 mg/L
Hardness USEPA 130.2 1.0 mg/L
Trace metals
Total Metals
Aluminum SM 3113B 0.009 mg/L
Arsenic USEPA 1638 Modified 0.0001 mg/L
Barium USEPA 1638 Modified 0.0002 mg/L
Cadmium - USEPA 1638 Modified 0.00002 mg/L
Chromium 6010B/7470A 0.0002 mg/L
Copper USEPA. 1638 Modified 0.000003 mg/L
Iron EPA 236.2 0.0012 mg/L
Lead USEPA 1638 Modified 0.000002 mg/L
Manganese USEPA 1638 Modified 0.00001 mg/L
Mercury USEPA 1631E 2.0E-7 mg/L
Nickel USEPA 1638 Modified 0.000006 mg/L
Selenium USEPA 1638 Modified 0.0001 mg/L
S Silver USEPA 1638 Modified 0.000008 mg/L
\ \ Zinc USEPA 1638 Modified -0.00002 mg/L
— Dissolved Metals
Arsenic USEPA 1638 Modified 0.0001 mg/L
Cadmium USEPA 1638 Modified 0.00002 mg/L
Chromium (measured as Total) 6010B/7470A 0.0002 mg/L
Copper USEPA 1638 Modified 0.000003 mg/L
Iron - 6010B/7470A 0.0012 mg/L
Lead USEPA 1638 Modified 0.000002 mg/L
Mercury USEPA 1631E 2.0E-7 mg/L
Nickel USEPA 1638 Modified 0.000006 mg/L
Silver USEPA 1638 Modified 0.000008 mg/L
Zinc USEPA 1638 Modified 0.00002 mg/L
. Nutrients
Nitrate (Nitrate + Nitrite) - QC10107041B 0.005 mg as N/L
Ammonia EPA 350.3 0.05 mg as N/L
Total phosphorus QC10115011D 0.03 mg/L
Ortho-phosphate QC10115011M 0.005 mg as P/L
Chlorophyll - a 10200H 0.000045 mg/L
Total suspended solid (TSS) SM2540C 1.0 mg/L
In situ Parameter
Synoptic temperature In situ measurement 0.1°C
Continuous temperature Digital thermograph 0.1°C
Dissolved oxygen In situ measurement 0.1 mg/L
pH In situ measurement 0.1
Electrical conductivity In situ measurement 1 pmhos/cm
Turbidity In situ measurement 0.2 NTU
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In 1999, samples were collected in March, monthly June through September, and
December. Samples were only collected in March 2000 for the full suite of analytical
constituents.  After consultation with the State Water Resources Control Board
(SWRCB), the Licensee modified the moﬁjtoring program to continue sampling only for
coliform during the remainder of the 2000 program. Coliform samples were collected

from five stations during the June-September 2000 period (Table E2.5-2).

All samples were collected as grab samples from an accessible location at each site.
Analytical samples were collected on the same day, within a four-hour time frame. All
sample collection, preservation, and . analyses were conducted.in accordance with
established protocols and methodology (APHA 1995). All samples that were sent to the
state-certified  analytical laboratory under contract with the Licensee were preserved,

cooled, and shipped for over-night delivery.

Samples for trace metals analysis were collected and preserved as unfiltered samples
- during 1999-2000. As a result, trace metals concentrations reported for 1999-2000 in this
document represent total values and are therefore a more conservative estimate of
concentrations within the Poe Project. The regulatory criteria referenced later in this
document have been updated for the 1999-2000 dataset to reflect the recéntly derived
criteria for total concentrations (for both the Califomia Toxics Rule and USEPA).
However, it should be noted that the detection limits speciﬁed for 1999-2000 which were
adequate for that time period, may not be adequate for comparison to the updated criteria

referenced later in this document. Samples for trace metals analyses during 2003 were
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collected for both total and dissolved analyses as discussed in Section E2.5.1.2.1. |

The trace metal concentrations in Project waters during 1999-2000 and periodically
during 2003 were often less than the standard labératory reporting limits. Consequently,
using standard reporting limits did not allow for u;eful interpretation of data. As aresult,
the analytical laboratory was requested to use analytical methods that would achieve the
best reporting limits (RL), and also report concentrations to the method detection limit -
(MDL). The RL is not rigorously defined but is generally considered as the minimum
concentration of a constituent that, under normal operating conditions, can be reported
with relatively good certainty (plus or minus 15 to 20% error) that the result.is valid
(APHA 1995). The MDL, however, is rigorously defined (40 CFR 136) and:represents
the minimum concentration ‘that can be reported with 95% confidence as different from
zero. The analytical laboratory sets the RL to approximately three to five times the MDL.
Concentrations of the analytes that are less than the RL but greater than the MDL are
flagged as either ‘J” values (during 1999-2000) that répresent estimated concentrations or
as ‘DNQ’ values (during 2003) that represent detection of the analytes without
qué.ntiﬁcation due to the low concentration (DNQ values were for metals samples
analyzed by ultra-clean methodology). Concentrations reported at the MDL can be
subject to considerabie variability (approximately 60% error). Table E2.5-3 presents the
laboratory method reference and method detection limits during both the 1999-2000 and

2003 studies.
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E2.5.1.1.2 Poe Reservoir Water Quality Profiles

During the period June-September 1999, vertical profiles were collected from Poe
Reservoir near the dam to determine the magnitude and seasonal development of thermal
gradients. ‘Profiles were defined using 5-ft vertical spacing from surface to bottom.
Sampling consisted of profiling at one station near the dam for in situ parameters only.
Temperature, conductivity, turbidity, and pH were measured using electrometric probes.
Dissolved oxygen was measured using a depth-segregating sampler and chemical titration
(Modified Winkler). In general, the same quality control, measurement methods, and
instrument calibration techniques described for instream grab samples were used for the
- reservoir profiles as well. All sample collection, preservation, and analyses were

conducted in accordance with established protocols and methodology (APHA 1995).

E2.5.1.1.3 Temperature Monitoring

Stream temperatures were monitored continuously using digital thermographs placed in
situ at 11 locations (Table E2.5-1). Stream temperature sensors were deployed in well-
mixed areas with elevated velocity and turbulent flow to ensure representative

measurements.

Continuous temperature data were recorded as hourly averages based on readings taken at
5-minute intervals. Temperatures were recorded using Omnidata Model DP112
recorders. The hourly-average data were reduced to daily minimum, maximum, and

mean values. To verify the operation and accuracy of the temperature recorders, the units
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were calibrated using an American Society for Testing and Materials (ASTM) reference

thermometer, both prior to and following removal from the in situ deployment. The

typical instrument error is between 0.1 and 0.2°C.

In 1999, continuous monitoring of temperature was conducted from June through
September (Table E2.5-2). In 2000, temperature monitoring was conducted from May
through September at Poe-5, Poe-2A, and Poe-3 stations, and from June through

September at the remainder of the stations.

E2.5.1.1.4 Temperature Modeling | i

The objective of the temperature modeling study was to validaté previous modeling
efforts and simulate the response of the Poe Reach to a range of increased release flows.
As part of the Rock Creek-Cresta Project Cold Water Feasibility Study (Woodward-
Clyde 1986a), the stream network water temperature model (SNTEMP) was used to
predict the daily average water temperature for the Poe Reach. This model, developed by.
the Instream Flow and Aquatic Systems Group of the U.S. Fish and Wildlife Service
(Theurer, Voos, and Miller 1984), computes heat fluxes among all significant heat
sources and accounts. for the shade effect from topography and riparian vegetation. It °
routes water through the stream channel taking into consideration stream geometry and
travel time, and predicts the longitudinal, cross-sectionally averaged temperatures at
specified time increments at any point along the stream course. This model is a public

domain product and has a proven record in past applications.
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The initial application of the SNTEMP model to this reach of the NFFR was calibrated
and validated using data collected in 1985 (Woodward-Clyde 1986a). This original
version of the model was referred to as the WCC-SNTEMP model. The average bias of
the WCC-SNTEMP model was —0.1°C, and the probable error (on the 50% confidence
level) was + 0.5°C. Additional model validation efforts were completed by the Licensee
with data obtained in 1999 and 2000, and a newly recalibrated model was produced. This
involved providing input data for hydrology, meteorology, and stream geometry including
shading parameters. Flow data in the Poe Reach were available from the USGS gauging
station at Pulga (USGS 11404500), while flows from major tributaries (Mill Creek and
Flea Valley Creek) were independently monitored during the study period.
Meteorological data were monitored with a weather station installed at Poe Powerhouse.
The stream geometry was field surveyed. Finally, temperatures in the NFFR immediately
below Poe Dam, which are needed as starting temperatures to the model, were measured
continuously. It is noteworthy that a 2-day interval was used to predict average water
temperatures in the Poe Reach due to the long travel time measured in the reach at a flow

release of 50 cfs.

E2.5.1.1.5 Streamflow Monitoring

Streamflow was measured at three stations in the Project area (the NFFR above Poe
Powerhouse, Mill Creek, and Flea Valley Creek). This monitoring was done
independently of the Licensee’s operation of the official USGS flow monitoring station
located on the NFFR at Pulga. The objective of the supplemental river and tributary flow
monitoring effort was to define accretion flows occurring in various subsections of the
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Poe Reach. The results of the flow monitoring were previously discussed in Section

E2.3.

Each of the supplemental flow monitoring stations consisted of a stage pin placed in-
stream. During routine site visits, stream stage was recorded and flow measurements

were made to define the stage-flow relationship. Streamflow measurements were made at

‘transects located near each station using USGS approved streamflow measurement

techniques (Buchanan, et al. 1980). All measurements were made using a Price AA-type
flow meter,.and 5-foot top-setting wading rod. The ‘measurements made in the river
transects had an accuracy of 10 to 15% due to the large substrate and large.amount of
vegetation in the channel control. Measurements made in the tributary streams had an
error range estimated at 8 to 10%. Thev primary objective of the routine flow
measurements was to cover the range of observed flows and develop a flow rating
equation. Streamflow monitoring in 1999 and 2000 was performed during the period

June-September.

E2.5.1.1.6 Meteorological Monitoring

Local meteorology was monitored at Poe Powerhouse from June through September in

1999 and 2000. This location represents conditions in the middle and lower portion of

the Project area. Hourly average wind speed and direction, air temperature, relative

humidity, and solar radiation were measured at this station. The primary purpose of the
meteorological monitoring effort was to provide input to the stream temperature model to

improve analysis of the water quality dynamics.
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E2.5.1.1.7 Special Investigations
The Licensee conducted six special investigations to refine understanding of the water
quality dynamics in the Project area. These investigations were primarily the result of

requests made during consultation with the SWRCB in 1999-2000.

Diel Oxygen Cycle

The first of these investigations was to determine the magnitude of diel dissolved oxygen
cycling in the Poe Reach. Diel monitoring was conducted at a station in the lower portion
of the Poe Reach in August 1999. Monitoring was performed using a digital oxygen
meter with data logging capabilities. The meter was calibrated using Winkler samples
collected at the beginning and end of each test. The test was conducted over a period of
two days to capture a full diel period. Figure E2.5-2 identifies the location of the

dissolved oxygen cycle monitoring location.

Spoil Pile Investigations

The second investigation involved the determination of trace metal concentrations in
runoff from spoil piles associated with the Project. During meetings with the SWRCB in
the first quarter of 2000, the Licensee was asked to sample runoff from the two spoil piles
containing rock material associated with the construction of the Poe Powerhouse
diversion tunnel. The sampling was requested to verify whether the spoil piles were
leaching excessive levels of trace metals into the lower NFFR system. It was initially
requested that the Licensee sample the spoil pile associated with the Adit No. 1 near

Bardees Bar. This site was selected primarily because it is located immediately adjacent
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to the NFFR. However, access and safety issues prevented this,éite from being sampled
during periods of adequate runoff. The second spoil pile, associated with Adit No. 2, was
located approximately 1 mile upstream of Poe Powerhousé, and adjacent to the railroad
grade that is about 200 vertical feet above the NFFR. A leakége bypass éonduit from the
Poe diversion tunnel passes under the spoil pile and railroad grade and discharges to an

open channel that flows downhill to the NFFR.

On April 14, 2000, the drainage culvert of the second spoil pile and three stations in the
NFFR were sampled for various trace metals and selected- in situ parameters. Figure E2.5-
2 identifies the location of the spoil pile sampling stations. Samples were. collected
following a period o'f moderate rainfall (on 4/13/00 rainfall equaled 0.87 inches, and on

4/14/00 rainfall equaled 0.05 inches at the Paradise Fire Station). Samples were collected

from the tunnel culvert as it discharged to the open ditch above the NFFR (Poe S-1), the

NFFR upstream of the pool that received the dischargé (Poe S-2), the NFER immediately
downstream of the same pool (Poe S-3), and the NFFR upstream of Poe Powerhouse (Poe
S-4). Samples for trace metals analyses were collected as unfiltered samples and placed
in plastic containers containing nitric acid preservative. These samples were placed in an
ice chest and maintained at near 4°C for shipment to the Certified Analytical Laboratory
under Chain of Custody. In situ parameters were measured on-site using calibrated field

probes.

On March 5, 2001, following a period of heavy rainfall (2.29 inches for the period 3/2 —

3/5/2001 at the Paradise Fire Station), water quality constituents associated with the
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runoff from the No, 2 spoil pile were re-surveyed. Samples were collected from the
following locations, the tunnel culvert as it discharged to the open ditch above the NFFR
(Poe S-1A), surface runoff at the toe of the spoil pile before it entered the culvert (Poe S-
1B), the NFFR upstream of the pool that received the discharge (Poe S-2), the NFFR
immediately downstream of the same pool (Poe S-3), the NFFR upstream of Poe
Powerhouse (Poe S-4), and the tailrace of Poe Powerhouse (Poe S-5). The same

sampling protocol and trace metals analyses were followed as for the April 2000 effort.

Following completion of the first spoil pile monitoring effort, the SWRCB requested that
the Licensee conduct more comprehensive evaluation on both spoil piles. The Licensee
conducted this evaluation in 2002 following consultation with the SWRCB and
CVRWQCB. A complete presentation of the 2002 spoil pile monitoring effort is

presented in Appendix E2-1.

The primary purpose of the 2002 Poe Project Spoil Pile evaluation was to determine the
hazardous waste status of the two spoil piles located within the Poe Project. In addition,
the leachate quality of the spoil material was determined and the effect of runoff from the
spoil sites on the water quality of the NFFR was evaluated. Monitoring was divided into
soil and water sampling phases. Phase I consisted of characterizing the spoil material
contained in the spoil piles located adjacent to Adit No. 1 and Adit No. 2. The spoil
material was evaluated for 17 (CAM-17) trace metals using the Total Threshold Limit
Concentration (TTLC) and Soluble Threshold Limit Concentration (STLC)

methbdologies. Phase II involved the evaluating the effect of spoil pile runoff on the
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NFFR in the immediate vicinity of the two spoil piles. Two surface water-sampling
efforts \&ere conducted as part of the Phase I investigation. The first sampling effort was
conducted durihg dry conditions (base flow, low runoff) and another effort was conducted
during wet conditions (elevated flows, higher runoff). The Phase II sampling results were
used to characterize trace metal concentrations, as well as selected general chemistry
constituents and in situ parameters associated with the NFFR and runoff from the spoil

piles under different conditions.

The resultant data from both phases of the evaluation were to be used by the CRWQCB
to define the hazardous waste status of the spoil piles and evaluate the impact.of runoff

from Project-related spoil piles on trace metal concentrations in the NFFR.

Thermal Gradients in Large Pools

A third investigation involved the evaluation of thermai gradients in'the larger pools
associated with the Poe Reach. This investigation involved collecting temperature
profiles at various locations within each of three large pools. These pools were located in
the ,upper, middle, and lower sections of the reach and were sampled ox;er the course of

two days in August 1999. Figure E2.5-3 identifies the location of each of the test pools.

Test Flows Releases

The fourth special investigation was a series of test flow releases made from Poe Dam.

The first test flow release was made in May 2000 to evaluate boating conditions in the

Poe Reach. The second test flow release was made in September 2000 as part of an
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instream flow fisheries study. Both of these test flows provided an opportunity to

evaluate the effect of increased flows on the temperature regime in the bypass reach.

Sediment Incipient Motion Study

A fifth investigation involved an incipient motion study of sediment in the Poe Reach. A
complete presentation of the incipi;ant motion study is presented in Appendix E2-2. The
‘Licensee initiated the incipient motion study of the lower NFFR in order to provide
specific flow-sediment information in support of resource use and optimized instream
flow releases. The study covered the Poe Reach in the lower NFFR. A total of 31 river
cross-sections (transects) were surveyed in the reach. The Poe Reach of the NFFR
extends from south of the Poe- Dam to just north of the Poe Powerhouse and is divided
into three sub-reaches. The Pulga Sub-Reach of the .NFFR extends from the Poe Dam to
the Pulga stream gage station. The second sub-reach encompasses the mid-section of Poe
Reach up to the Bardees Bar area, which is located at an anomalous U-shaped bend in the
river. The third sub-reach, Poe Powerhouse, covers the lower section of Poe Reach and

ends just upstream of the Poe Powerhouse Bridge.

A hydraulic analysis was performed to establish the flow characteristics at each river
transect. The Licensee conducted four test flow releases and measured the corresponding
flow velocities, water surface elevations and slopes for each transect. The hydraulic flow
characteristics, such as channel velocities and Manning’s n values, were calibrated using
these field data. Once the stage-flow values were developed, the mathematical

relationship for each transect was extrapolated to determine a wider range of flows for
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use in the incipient motion analysis.

The incipient motion analysis determines the flow threshold of sediment motion for a
range of specific sizes of sediments varying from very fine gravel (3 mm) to very coarse

gravel (4-8 mm).

5/30 Coliform Sampling Program

The final special investigation consisted of monitoring the impacts of recreation on
coliform levels at two locations within the Project. The monitoring consisted of
collecting five grab samplesl within a 30-day period from selected locations. Sampling
was typically conducted prior to and following a major Holiday (Memorial Day or
Independence Day Holiday) to capture worst-case conditions. Sampling was conducted at
the Poe Powerhouse beach in 2001 and at the Bardees Bar beach in 2003 (at the request

of the SWRCB in a letter dated March 12, 2003).

E2.5.1.2 Design of the 2003 Monitoring Program

E2.5.1.2.1 Water Quality Monitoring

A total of 12 stations were sampled for ir situ water quality parameters during the 2003
monitoring period. Table E2.5-1 lists the various stations, their location, and a summary
of monitoring aéti\?ities conducted at each site. Figure E2.5-1 is a schematic diagram of

the selected monitoring locations.

The water quality stations represented both background and affected conditions within the
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Project area. The various water samples were collected as grab samples from an
accessible location at each site. Sampling was typically conducted over the course of two

days during each sampling effort.

The in situ parameters (temperature, pH, DO, turbidity, and electrical conductivity) were
measured using an electrometric water quality pro;be (Hydrolab DataSonde 3).
Calibration of the in situ instrumentation was conducted in accordance with
manufacturer’s specifications. Accuracy verification was performed by comparing

instrument output to appropriate reference standards.

The data program in 2003 was designed to supplement the existing information obtained
in the 1999-2000 data program. The data coverage of 2003 was extended further
downstream, from the NFFR above Poe Powerhouse to the Big Bend Dam. Trace metals
were determined as both total and dissolved fractions at all locations during 2003.
Additionally, analytical methods used for detection of trace metals were revised to meet
the detection levels necessary to define regulatory compliance promulgated since 2000.
Ultra clean field sampling techniques outlined in USEPA Method 1669: Sampling
Ambient Water for Trace Metals at EPA Water Quality Criteria Levels were used to
collect water quality samples during 2003 (see Appendix E2-4). Ultra clean metals
concentrations were determined using USEPA Method 1638: Determination of Trace
Metals in Ambient Waters by Inductively Coupled Plasma — Mass Spectrometry, and EPA
Method 1631, Revision E: Mercury in Water by Oxidation, Purge and Trap, and Cold

Vapor Atomic Fluorescence Spectrometry (see Appendix E2-4).
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Temper. otare Monitoring /
| Modeling profecels 290

Seven stations were sampled for a;nalytical constituents during the 2003 monitoring
period. Table E2.5-2 presents a list of the analytical constituents and in situ parameters
determined at each station. In 2003, samples were collected in March, May, July, and
October. All samples were collecté_d as grab samples from an accessible location at each
site. Amnalytical samples were collected on the same day, within a six-hour time frame.
All sample collection, preservation, and analyses were conducted in accordance with

established protocols and methodology (APHA 1995). All samples sent to the analytical

laboratory were preserved, cooled, and shipped for over-night delivery to the state-

certified laboratory under contract with the Licensee.

E2.5.1.2.2 Poe Reservoir Water Quality Profiles

Vertical profiles were not collected from Poe Reservoir during June-September 2003.

- E2.5.1.2.3 Temperature Mohitoring

Stream temperatures were monitored continuously using digital thermographs placed in

situ at 12 locations (Table E2.5-1) including the Poe-7 station at Big Bend Dam, which
was added in 2003. Stream temperature sensors were deployed in well-mixed areas with

elevated velocity and turbulent flow to ensure representative measurements.

Continuous temperature data were recorded as instantaneous readings taken at 15-minute
intervals using Seamon Mini recorders. These data were then reduced to. hourly-average

data, which were used to generate the daily statistics. To verify the operation and
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accuracy of the temperature recorders, the units were calibrated using an ASTM reference
thermometer, both prior to and following removal from the in situ deployment. The
typical instrument error for the Seamon Mini is less than 0.1°C. In 2003, continuous

~monitoring of temperature was conducted from June through September.

E2.5.1.2.4 Temperature Modeling

As described in Section E2.5.1.1.4, initial model calibration and validation was done
using data collected in 1985 (Woodward-Clyde 1986a). This original version of the
model was referred to as the WCC-SNTEMP model. Additional model validation effoﬁs
were completed by the Licensee with data obtained in 1999 and 2000, and a newly

recalibrated model was produced.

The model was again validated using water temperature, hydrology, and meteorology data
collected in 2003. No model parameters were changed for the 2003 simulations, and, as
with the 1999 and 2000 simulations (Section 2.5.1.1.4), the model was run with a 2-day

time step.

Model performance was assessed graphically and with statistical -evaluation of the
differences between simulated and measured temperatures. Statistics used in the
validation process are bias error (the averagé difference between the model predictions
and the observed data), and probable error (0.6745 times the standard deviation). The
mean plus or minus the probable error contains 50% of the values if they are normally

distributed.
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In a letter dated March 13, 2003 the California Department of Fish and Game (CDF&G)
requested that the model predict minimum, maximum, and average daily water -
temperatures for various locations throughout the Poe Reach. SNTEMP is a reliable tool
to predict the water temperature averaged over the specified time step that is equal to or
greater than the travel time through the study reach. The travel time required for the Poe
Reach at Q = 50 cfs is approximgtely 2 days, therefore the model time step used a 2-day
interval. The diel prediction for a 2-day prediction is meaningless, hence diel fluctuation
is not used. The diel fluctuation data can be obtained from actual data provided in Table
E2.5-4. The diel change associated with higher flows is discussed in Section E2.5.2.1.5.
The daily range of temperatures (minimum, maximum, and average) tempgignnes are
reported for the instream temperature data that were collected in 1999-2000 and 2003 in
Section E2.5.2. The daily range associated with this data is also presented in Section

E2.5.2.

E2.5.1.2.5 Streamflow Monitoring

Streamflow was measured at two stations in the Project area during the 2003 monitoring
effort (Mill Creek, and Flea Valley Creek). This monitoring was done independent of the
Licensee’s operation of the official USGS flow monitoring station located on the NFFR at
Pulga. The objective of the supplemental river and tributary flow monitoring effort was
to define accretion flows occurring in various subsections of the Poe Reach. The results
of the flow monitoring were previously discussed in Section E2.3. The same methods
used to collect flow measurements in 1999-2000 were used in 2003 and are described in

Section E2.5.1.1.5.
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E2.5.1.2.6 Meteorological Monitoring
Local meteorology was monitored at Poe Powerhouse from May through September in
2003. Hourly average wind speed and direction, air temperature, relative humidity, and

solar radiation were measured.

E2.5.2 Results of Water Temperature Monitoring

Water temperature greatly influences the suitability of a water body to achieve its
identified beneficial use. Temperature affects various physical properties of water such
as density, viscosity, and the solubility of gases and other chemical constituents. The

metabolic rate of aquatic organisms is also affected by changes in water temperature.

E2.5.2.1 Results of the 1999-2000 Monitoring

Continuous monitoring of water temperatures (sampled at 5-minute intervals with
recorded averages over a one-hour period) was conducted during the period June-
September 1999 and 2000. Appendix E2-3 presents a summary of hourly average data in
a hard copy table. For consistency with the temperature objective specified for the
Licensee’s Rock Creek Cresta Project (FERC 1962) (Pacific Gas and Electric Company
2000b), daily average data are used throughout this document unless otherwise specified.
Table E2.5-4 summarizes all daily average water temperature data collected during the
1999-2000 programs. For the purpose of comparative analysis, the water temperature
discussion in the following section will focus on the two warmest months, July and

August.
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Table E2.5-4

Summary of 1999 and 2000 daily average water temperature data - Poe Project ar

Water Témperature O)! Diel Cycle (°C) *. Data
\) Station Year Month Max. Min. Mean Max. Min. Mean Days
NFFR above 1999 June | 20% 16.2 18.6 3.1 23 2.7 18

CrestaPH 1999 July . 225+ 189 202 30 20 24 31
(Poe-lC)J 1999  Aug 209 . 178 196 20 09 L6 31

1999  Sept 182 167 176 27 09 16 14

2000 Jue 27 185 201 32 18 25 16

\/ 2000 July 206 183 196 27 12 2.1 31

2000 Aug  22¢hv 180 199 23 10 19 31

2000 Sept 180 156 4 20 10 19 16

2003  Jme 189 144 172 37 23 2.9 30

y 203 Ry 22w 177 201 34 21 29 31

2003 - Aug 22¢0 195 202 29 0.6 24 31

2003  Sept 206 165 183 27 09 21 30
NFFRbelow 1999  Jume 192 168 179 12 04 09 14
CreswPH 1999  July 202+ 187 193 18 02 08 28
(Poe-1A) 1999  Aug 199 184 192 08 03 06 27
1999  Sept 184 178 181 22 05 08 10

2000 June 203 181 189 21 06 11 12

2000 July 202 179 192 14 03 07 31

J 2000 Aug 2t2e 186 199 26 03 08 31

2000 Sept 190 168 173 14 05 1.0 12

\5 2003 Jume 185 139 168 15 06 10 30

2003 July 228« 174 197 18 05 1.0 31

2003  Aug  9220- 194 201 13 04 08 31

2003  Sept 202 169+ 183 13 04 08 30

CresaPH 1999  Jume - - =
Internal 1999  July 206~ 192 196 15 05 08 17
(Poe-1B) 1999  Aug 201 187 194 17 03 07 31
1999  Sept 190 172 183 14 03 07 14

2000  June - e —

2000 July = -

2000 Ang | -

2000  Sept - -

2003 Tune 185 1139 168 1.6 0S5 1.0 30

003 Tly 9223 174 197 14 03 08 31

2003 Aug 22:0° 19.5 20.2 1.4 0.3 0.7 31
2003 Sept 20.1 17.0 18.3 1.4 0.4 0.8 30

3%

|0 Stahu ‘,&%CQ,Q,@/,
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Table E2.5-4 (Continued)

_ Water Temperature (°C) ' Diel Cycle (°C) 2 Data

_ Station Year Month Max. Min., Mean Max. Min. Mean Days
NFFR below 1999  June 194 129  17.0 2.2 0.5 1.4 22
Poe Dam 1999  Jly 2057 186 194 1.7 0.4 1.1 31
(Poe-5) 1999  Aug 200 186 193 14 0.5 0.9 31
' 1999  Sept 183 169 179 1.3 0.3 0.7 14
2000 May 156 114 144 2.0 0.7 1.2 14
2000 June @ 20:6> 142, 175 1.9 0.3 1.0 30
\/ 2000 Juy 200 181 192 14 07 11 31
2000 Aug 2GR0 184 199 1.3 0.2 0.8 31
2000 Sept 188 168 172 1.0 0.4 0.7 12
2003 June 187  14.1 17.0 1.6 0.5 1.1 30
2003 July 225 176 19.9 1.2 0.4 0.7 31
2003  Aug 222 195 203 1.0 0.2 0.6 31
2003  Sept 202 170 184 1.2 0.2 0.7 30
NFFR at 1999  June
PulgaBridge 1999  July 207 191 195 4.1 3.7 3.9 17
(Poe-2A) 1999  Aug 202 185 195 4.1 1.5 3.2 31
1999 Sept 185 170 178 3.0 1.0 24 16
. 2000 May 165 129 153 4.5 2.1 3.5 13
j 2000  June 11> 148 179 4.4 0.8 3.6 30
2000  July 182 195 4.1 24 3.6 31
2000  Aug 185 200 3.8 0.9 3.0 31
2000  Sept 66 171 3.3 0.7 1.9 12
2003  June 188 149 173 4.0 2.3 35 30
\3 2003 July 226> 17.8 202 3.7 2.3 33 31
2003  Aug 222 197 204 3.4 0.9 2.7 31
2003  Sept 205 169 184 3.0 0.7 2.3 30
NFFR below 1999  June 199 135 174 4.0 23 3.6 22
Pulga Bridge 1999 July 21 18.8 19.6 4.1 2.8 3.6 31
(Poe-2B) \J 1999  Aug 203 182 194 3.7 1.4 2.9 31
1999  Sept 184 168  17.8 3.1 1.7 25 16
2000 Jume 213 187 200 3.8 3.2 3.6 15
\/ 2000, July 2007 185 197 39 2.2 3.4 31
2000 Aug  2E> 187  20.1 3.5 1.3 2.9 31
2000  Sept 183 167 172 3.2 0.7 2.0 12
2003 June
2003 July
2003  Aug
2003 Sept
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Table E2.5-4 (Continued)

Daily i
Water Temperature (°C) Diel Cycle (°C) * Data
Station Year Month Max. Min. Mean Max. Min. Mean Days
NFFR at 1999 June 20.3 13.7 17.8 4.0 2.6 34 22
Bardees Bar , 1999 July 2446~ 19.0 19.9 39 2.2 3.1 - 31
(Poe-6) \/ 1999 Aug 207> 18,0 19.6 33 1.2 2.5 31,
‘ 1999 Sept 71\_8.5 16.8 17.7 24 15 2.1 13
2000 Jue 2200 189 204 37 28 34 15
2000 July 209> 18.8 20.0 3.7 2.0 31 - 31
2000 Aug 218> 187 20.2 3.6 1.1 2.8 31
2000 Sept 18.3 16.6 - 17.1 32 0.6 2.2 12
2003 June 194 158  18.0 42 2.7 35 30
2003 July 289w 182 204 43 22 - 3.6 31
2003 Ang 226> 19.7 20:6” 37 0.9 2.9 31
2003 Sept 209=>  16.9 18.6 3.0 1.6 2.5 30
NFFR above / 1999 June 16.9 19.9 4.1 3.0 3.7 19
Poe PH 1999 Tuly 20.5 25> 39 2.5 33 31
(Poe-3) V. 1999 Aug 18.7 20:90 3.4 1.8 2.7 31
1999 Sept | 1935 17.6 184 2.8 1.5 2.1 13
2000 May 20.0 15.0 i7.8 - 43 22 3.2 14
2000 June 2394, 171 20.3 44 28 3.6 30
2000  July 2957 202 24~ 38 2.5 33 29
2000 Aug (234p 195 212’ 34 14 2.8 29
2000 Sept 19.0 17.2 17.8 29 1.1 2.3 12
\f 2003 June 17.6 197 3.6 2.2 3.0 30
2003 Tuly 19.6 225k~ 3.3 22 3.0 31
2003 Aug 20.5 255 3.1 0.6 2.6 31
2003 Sept 17.0 19.2 2.8 1.1 22 30
Poe 1999 June M{‘z 17.8 1.9 15 2.0 15

Powerhouse 1999 July 18.6 194 1.8
Tailrace 1999 Aug . 17.7 19.2 14
(Poe-4B) 1999 Sept 183 16.9 17.8 1.1

2000 June 209 182 93 1.6
\J 2000 July 203 183 194 1.2
2000 Aug 2D 18.6  20.2 1.6
2000 Sept 192  17.6 184 1.4

2003 July - 2D 17.7 200 14
2003 Aug 224 19.6 204 1.1
2003 -~ Sept 20.3 17.1 18.6 1.2

\( 2003 Jﬁne 18.6 14.0 16.9 14

~1.1 1.2 24

0.8 0.8 31
0.6 0.9 10

0.7 1.1 15
0.4 0.7 31
0.3 0.7 31

0.6 1.0 30
04 09 30 .
03 0.7 31
0.4 0.8 31
0.4 0.8 30
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Table E2.5-4 (Continued)

Water Temperature (°C) * Diel Cycle (°C) * Data

Station Year Month Max. Min. Mean  Max. Min. Mean  Days
NFFR at 2003 June 19.2 16.7 17.7 1.5 0.7 1.1 24
Big Bend Da 2003 July 29:8> 17.9 202 2.5 0.5 14 31
(Poe-7) 2003 Aug 20:8 19.6 205° 22 0.5 1.1 31
2003 Sept 20:5 17.1 18.5 2.0 0.4 1.2 30
Flea Valley 1999  June 15.3 11.0 13.6 33 2.4 2.9 22
Creek 1999 July 16.4 13.7 14.7 35 22 29 31
(FVO) 1999 Aug 16.1 13.8 14.9 3.0 1.1 23 31
1999 Sept 14.9 13.1 142 24 1.4 2.0 15
2000 June 16.8 152 15.8 3.2 2.6 29 16
2000 July 16.1 14.4 153 32 1.9 27 31
2000 Aug 17.0 14.6 15.6 3.0 0.8 24 31
2000 Sept 14.5 13.0 13.7 2.6 0.7 2.1 12
2003 June 15.0 132 14.2 3.0 1.6 25 30
2003 July 17.3 137 15.6 31 1.8 2.6 31
2003 Aug 16.6 14.6 154 2.8 0.5 2.2 31
2003 Sept 16.3 13.8 14.8 23 0.7 19 30
Mill Creek 1999 June 15.7 10.2 13.6 34 24 29 22
MC) 1999 July 17.3 13.7 15.0 34 2.0 2.8 31
1999 Aug 16.3 13.5 14.9 2.6 1.2 1.9 31
1999 Sept 14.8 12.6 13.7 1.9 1.0 15 14
2000 June 17.4 15.1 16.0 34 24 3.0 16
2000 July 16.3 14.1 153 32 1.7 2.6 31
2000 Awg 176 144 156 2.4 0.9 1.9 31
2000 Sept 14.3 12,0 129 1.9 0.7 1.5 12
2003 June 15.2 12.6 14.0 33 1.8 2.7 30
2003 July 18.3 134 15.9 33 1.6 27 31
2003 Aug 175 144 155 2.5 0.4 1.9 31
2003 Sept 16.6 126 - 143 1.8 0.7 1.3 30

1. Monthly values are based on daily average’data, and represent the maximum, minimum, and mean
of the daily average temperatures recorded in each month. The daily average is based on hourly

average temperatures recorded during each day.

2. Diel cycle is calculated based on the daily maximum temperature minus the daily minimum

temperature. Monthly statistics are based on the computed daily values.

% 8%
\
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E2.5.2.1.1 Cresta Powerhouse and Cresta Reach of the NFFR

As discussed in Section E2.3, the majority of flow occurring in the Poe Project originates
from the NFFR diversion through Cresta Powerhouse. All o‘f the flow of the NFFR
passes through Poe; Reservoir, with the majority passing downstfeam through Poe

Powerhouse.

Temperatures were monitored in 1999 and 2000 at the lower end of the Cresta Reach 0f
thé NFFR at station Poe-1C. This station was located in the NFFR upstream of‘ any
backwater influence from the Cresta Powerhouse Tailrace and Poe Reservoir. During the
1999 program, daily average temperatures at station Poe-1C ranged from 17.8.to 22.5°C,
and averaged 19.9°C (Table E2.5-4). The diel fluctuation in temperature ranged from 0.9
to 3.0°C, and averaged 2.0°C in 1999. Daily average temperatures in 2000 at this §tation
ranged from 18.0 to 22.1°C, and averaged 19.8°C (Table E2.5-4). The diel fluctuation at
station Poe-1C in 2000 ranged from 1.0 to 2.7°C, and averaged 2.0°C. Figure E2.5-4
compares 1999, 2000, and 2003 daily average water temperatures occurring in the NFFR
above Cresta Powerhouse (Poe-1C). The maximum hourly average témperature recorded
at this station during the 1999-2000 monitoring progra;rﬁ wés 2.3.5°C measured in July

1999 (Appendix E2-3).
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Under the Rock Creek-Cresta Relicensing Settlement Agreement (Pacific Gas and
Electric Company 2000b), a daily average water temperature of 20°C is specified as the
water temperature objective. For this reason, a comparison to this objective level was
made at applicable locations and the results are shown in Table E2.5-5. At station Poe-
1C, daily average temperatures exceeded 20°C on 26 of 62 days (42%) during the 1999
July through August period, and exceeded 20°C on 22 of 62 days (35%) during the 2000

July through August period (Table E2.5-5).

Due to the large fluctuation in water level and high velocity present in the tailrace of
Cresta Powerhouse, deployment of recorders in the tailrace was not feasible. As a result,
temperatures at Cresta Powerhouse (Poe-1B) were monitored inside the powerhouse in
1999. During 1999, daily average temperatures in Cresta Powerhouse ranged from 18.7
to 20.6°C and averaged 19.5°C (Table E2.5-4). The diel fluctuation in temperatures was
0.3 to 1.7°C and averaged 0.8°C in 1999. Daily average temperatures at Cresta
Powerhouse were compared with temperatures at the Poe-1A station (NFFR above Poe
Reservoir, also referred to as NFFR below Cresta Powerhouse). The difference between

these two stations in 1999 averaged + 0.2°C during periods of powerhouse operation.
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Table E2.5-5
Summary of daily average temperature comparison with 20°C objective.
- 1999 2000 2003
Number of days Number of days Number of days
Greater ) Greater Greater
Station Month than 20°C  Total Days  Percent than 20°C  Total Days Percent than 20°C  Total Days Percent

NFEFR above June 2 18 11% 6 16 38% 0 30 0%
Cresta PH July 16 31 52% 9 31 29% 18 31 58%
(Poe-1C) August 10 31 32% 13 31 42% 14 31 45%
Sept 0 14 0% 0 12 0% 5 30 17%

NFFR below June 0 14 0% 2 12 17% 0 30 0%
Cresta PH July 3 28 11% 1 31 3% 12 31 39%
(Poe-1A) August 0 27 0% 16 31 52% 12 31 39%
Sept 0 10 0% -0 12 0% 2 30 7%

NFER below June 0 22 0% 3 30 10% 0 30 0%
Poe Dam July 4 31 13% 2 31 6% 15 31 48%
(Poe-5) August 1 31 3% 16 31 52% 19 31 61%
Sept 0 14 0% 0 12 0% 5 30 17%

Mill Creek June 0 22 0% 0 16 0% 0 30 0%
July 0 31 0% 0 31 0% 0 31 0%

August 0 31 0% 0 31 0% 0 31 0%

Sept 0 14 0% 0 12 0% 0 30 0%

Flea Valley June 0 22 0% 0 16 0% 0 30 0%
Creek July 0 31 0% 0 31 0% 0 31 0%
August 0 31 0% 0 31 0% 0 31 0%

Sept 0 15 0% 0 12 0% 0 30 0%

NFFR at June —mn - - 3 - 30 17% 0 30 0%
Pulga Bridge July 2 17 12% 6" 31 19% 19 31 61%
(Poe-2A) August 4 31 -13% 18 31 58% 21 31 68%

‘ Sept 0 13 0% 0 12 0% 6 30 20%
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Table E2.5-5

(Continued)
1999 2000 2003
Number of days Number of days Number of days
Greater Greater Greater
Station Month than 20°C  Total Days  Percent than 20°C  Total Days Percent than 20°C  Total Days Percent

NFFR below June 0 22 0% 6 15 40% e - -

Pulga Bridge July 8 31 26% 9 31 29% —- - -

(Poe-2B) August 5 31 16% 18 31 58% - - -—-

Sept 0 16 0% 0 12 0% --- - -

NFFR at June 2 22 9% 9 15 60% 0 30 0%
Bardees Bar July 12 31 3%% 20 31 65% 21 31 68%
(Poe-6) August 10 31 32% 18 31 58% 23 31 74%
Sept 0 13 0% 0 12 0% 6 30 20%
NFFR above June 10 19 53% 17 30 57% 12 30 40%
" PoePH July 31 31 100% 29 29 100% 28 31 90%
(Poe-3) August 30 31 97% 20 29 69% 31 31 100%
Sept 0 13 0% 0 12 0% 7 30 23%

Poe June 0 20 0% 4 15 27% 0 30 0%
Powerhouse July 4 31 13% 4 31 13% 15 31 418%
Tailrace August 1 31 3% 18 31 58% 22 31 71%
(Poe-4B) Sept 0 11 0% 0 30 0% 6 30 20%

NFFR at June - - - - - - 0 24 0%
Big Bend July - -—- - - --- - 20 31 65%
(Poe-7) August - - - --- -== - 21 31 68%
Sept - - - - --- - 5 30 17%
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Data from Poe-1B were not collected in 2000 due to instrumentation problems within the
powerhouse. However, in situ temperature comparisons between the Cresfa Powerhouse
Tailrace and the Poe-1A station indicated that there was effectively no measurable
difference between the two stations when the powerhouse was operating. Any difference
between these two stations is attributed to mixing with NFFR water from the Cresta
Reach, which contributes about 4-6% additional flow (warmer by about 1-3°C) to the
discharge of Cresta Powerhouse; a lag in exchange of water within the cooling water
system to which the temperature :écorders,were attached; and normal recorder accuracy.
Tltae data indicate that conditions in the NFFR above Poe Reservoir (Poe-1A) are driven

by releases from Cresta Powerhouse.

During the 1999 program, daily average temperatures in thé NFFR upstream of Poe
Reservoir (Poe-1A) ranged from 18.4 to 20.2°C, with a mean of 19.3°C (Table E2.5-5).
The diel fluctuation in temperature at this station was small,’ reflecting the large flow
volume and short retention time in upstream reservoirs; diel fluctuation ranged from 0.2
to 1.8°C, and averaged 0.7°C. In 2000, daily average temperatures at Poe-1A ranged
from 17.9 to 21.2°C, with a mean of 19.6°C (Table E2.5-5). The diel ﬂuctuatioﬁ ranged
from 0.3 to 2.6°C, averaging 0.8°C. Figure E2.5-5 compares 1999, 2000, and 2003 daily-
average water temperatures in the NFFR downstream of Cresta Powerhouse (Poe-1A).

The maximum hourly average temperature recorded at this station during the 1999-2000

monitoring program was 21.9°C measured in August 2000 (Appendix E2-3).

The daily average temperatures at station Poe-1A exceeded 20°C on 3 of 55 days (5%)
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during the 1999 July-August period (Table E2.5-5) and 17 of 62 days (27%) during the
2000 July-August period. These temperatures represent the initial conditions for the Poe

Project.

E2.5.2.1.2 Poe Reservoir

As discussed above, Poe Reservoir receives all of the inflow from Cresta Powerhouse and
the Cresta Reach of the NFFR. For the period June-September 1999 synoptic
temperatures in Poe Reservoir (Poe-4A) ranged from 17.0 to 21.0°C. Figure E2.5-6
compares temperature profiles from the Poe Dam station during the 1999 monitoring
effort. Thermal stratification in Poe Reservoir was evaluated in 1999 using profile
measurements made near the dam. The typical depth at the dam was between 35 and 40
fi.  Thermal gradients (maximum profile temperature minus minimum profile
temperature) in Poe Reservoir during the June-August 1999 period were minimal. Profile
data indicated that the greatest thermal gradient was 1.0°C in June. During the July-
September period the thermal gradient averaged less than 0.2°C. The lack of thermal

gradients is related to the very short retention time (on the order of 7 hours).

Reservoir profiles were not méasured in 2000 due to the lack of gradients observed in
1999 and the presence of monitoring stations located immediately upstream and
downstream of the reservoir. These upstream and downstream stations confirmed the
absence of change in temperature within the reservoir and validated the assumption that
the reservoir is well mixed. In 1999, the daily average temperatures in the NFFR below

Poe Dam (Poe-5) averaged 0.1°C warmer than in the NFFR above Poe Reservoir (Poe-
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1A). On average, there was no measurable difference between stations in 2000.

Temperatures in the Poe Powerhouse Tailrace (Poe-4B) were monitored in 1999 and
2000. During the 1999 program, daily average temperatures at Poe-4B ranged from 17.7
to 20.4°C, and averaged 19.3°C (Table E2.5-4). Diel fluctuations in temperature were
low to moderate at this station, ranging from 0.8 to 1.8°C, and averaged 1.0°C. Daily
average temperatures in 2000 at this station ranged from 18.3 to 21.1°C, and averaged
19.8°C. Thg diel fluctuation at this station in 2000 ranged from 0.3 to 1.6°C, averaging
0.7°C. Figure E2.5-7 compares 1999, 2000, and 2003 daily average water temperatures
measured at Poe Powerhouse (Poe-4B). The maximum hourly average temperature
recorded at this station during the 1999-2000 monitoring program was 21.5°C measured

in August 2000 (Appendix E2-3).

The daily average temperatures at station Poe-4B exceeded 20°C on 5 of 62 days (8%)

~ during the 1999 July-August period and 22 of 62 days (35%) during the 2000 July-August

period (Table E2.5-5).

A comparison of daily average temperatures from the NFFR upstream of Poe Reservoir

(Poe-1A) with those from Poe Powefhoﬁse (Poe-4B) was used to further define the

thermal structure in Poe Reservoir. The daily average temperatures in the Poe

Powerhouse Tailrace (Poe-4B) averaged 0.2°C warmer in 1999, and 0.2°C cooler in

2000, than the NFFR above Poe Reservoir (Poe-1A). These differences are within the

accuracy range of the instrumentation and indicate no appreciable change in temperature
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attributable to residence time in Poe Reservoir.

E2.5.2.1.3 Poe Reach of NFFR

Initial conditions in the Poe Reach were measured in the NFFR immediately downstream
of Poe Dam (Poe-5) during the 1999-2000 periods. During the 1999 program, daily
average temperatures in the NFFR downstream of Poe Dam ranged from 18.6 to 20.5°C,
and averaged 19.4°C (Table E2.5-4). The diel fluctuation in temperature ranged from 0.4
to 1.7°C, and averaged 1.0°C. These changes were similar to those observed at Poe-4B
(Poe Powerhouse), and are indicative of conditions in Poe Reservoir. Daily average
temperatures at Poe-5 in 2000 ranged from 18.1 to 21.0°C, and averaged 19.6°C. The
diel fluctuation at this station ranged from 0.2 to 1.4°C, averaging 1.0°C in 2000. Figure
E2.5-8 compares 1999, 2000, and 2003 daily average water temperatures in the NFFR
. downstream of Poe Dam (Poe-5). The daily average temperatures at station Poe-5
exceeded 20°C on 5 of 62 days (8%) during the 1999 July through August period and 18
of 62 days (29%) during the 2000 July-August period (Table E2.5-5). The maximum
hourly average temperature recorded at this station during the 1999-2000 monitoring

program was 21.6°C measured in August 2000 (Appendix E2-3).

Temperatures in Mill Creek (MC) were monitored above the Highway 70 road culvert
during 1999-2000. Daily average temperatures in 1999 ranged from 13.5 to 17.3°C, and
averaged 15.0°C (Table E2.5-4). Diel fluctuations in temperature were moderate at this

station reflecting the natural (unregulated) flow conditions; diel cycles ranged from 1.2 to
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3.4°C, and averaged 2.4°C. Daily average temperatures in 2000 ranged from 14.1 to
17.6°C, and averaged 15.5°C. The diel fluctuation ranged from 0.9 to 3.2°C, averaging
2.3°C. Figure E2.5-9 compares 1999, 2000, and 2003 daily average water temperatures

in Mill Creek. .

Temperatures in Flea Valley Creek (FVC) were monitored downstream of the railroad
trestle during the 1999-2000 period. Daily average temperatures in 1999 ranged from
13.7 to 16.4°C, and averaged 14.8°C (Table E2.5-4). Diel fluctuations in temperature
were moderate atv this station reflecting the natural (unregulated) flow conditions; diel
cycles ranged from 1.1 to 3.5°C, and averaged 2.6°C. Daily average temperatlrr%eﬁs&r'zrr.ZOOO
S
ranged from 14.4 to 17.0°C, and averaged 15.5°C. The diel fluctuation ranged from 0.8
to 3.2°C, averaging 2.6°C. Figure E2.5-10 compares 1999, 2000, and 2003 daily average |

water temperatures in Flea Valley Creek.

Conditions in the Poe Reach immediately downstream of the primary tributaries were ™
monitored near the Pulga gage station (Poe-24) during the 1999-2000 period. During the
1999 program. daily average temperatures-in the NFFR at Pulga ranged from 18.5 to
20.7°C, and averaged 19.5°C (Table E2.5-4). The diel fluctuation in temperature ranged
from 1.5 to 4.1°C, and averaged 3.6°C. Daily average temperatures at this station in 2000

ranged from 18.2 to 21.2°C, and averaged 19.8°C. The diel fluctuation ranged from 0.9

to 4.1°C, averaging 3.3°C.
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Figure E2.5-11 compares 1999, 2000, and 2003 daily average water temperatures in
the NFFR at Pulga (Poe-2A). The daily average temperatures at station Poe-2A
exceeded 20°C on 6 of 48 days (13%) during the 1999 July-August period and 24 of
62 days (39%) during the 2000 July-August period (Table E2.5-5). The maximum
hourly average temperature recorded at this station during the 1999-2000 monitoring

program was 23.3°C measured in August 2000 (Appendix E2-3).

The daily average change in temperature in the NFFR between Poe Dam (Poe-5) and
Pulga (Poe-2A) was evaluated for the period July-August. The daily average temperature
at Poe-2A averaged 0.2°C warmer in both 1999 and 2000 than at Poe-5. These values
calculate to approximately than 0.1°C per mile increase in temperature in this section of
the Poe Reach. The small difference in daily average temperature between these points is
indicative of insignificant solar heating in this section and the cooling provided by the
two tributary streams. These data indicate that the two small tributaries may act to
dampen temperature increases in the upper bypass section. However, the combined flow
volume represented only about 8% of the total flow in 1999 and 2000,.thus minimizing

the temperature effect of these tributaries.

Due to significant topographic shading in the narrow canyon section (Pulga Gorge) below
Pulga, conditions in the Pulga Gorge were monitored during the 1999-2000 period. The
Poe-2B station was located approximately 1 mile downstream of the Poe-2A station (at
Pulga Bridge). During the 1999 program, daily average temperatures in the NFFR at Poe-

2B ranged from 18.2 to 21.1°C, and averaged 19.5°C (Table E2.5-4). The diel fluctuation
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in temperature at this station ranged from 1.4 to 4.1°C, and averaged 3.3°C. Daily
average temperatures at Poe-2B in 2000 ranged from 18.5 to 21.5°C, and averaged
19.9°C. The diel fluctuation ranged from 1.3 to‘3.9°C, averaging 3.2°C. Figure E2.5-12
compares 1999, 2000, and 2003 daily average water temperaiures in the NFFR
downstream of Pulga Bridge (Poe-2B). The maximum hourly average temperature
recorded at this statioﬁ duﬁng the 1999-2000 monitoring program was 23.3°C measured
in June 2000 (Appendix E2-3). At station Poe-2B, daily average temperatures exceeded
20°C on 13 of 62 days (21%) during the 1999 July-August period and 27 of 62 days
(44%) during the 2000 July-August period (Table E2.5-5).

The daily average temperature at Poe-2B averaged 0.1°C cooler in 1999, and 0.2°C warmer
in 2000, than at Poe-2A. These values calculate to less than 0.1°C per mile change in
temperature in this séction of the Poe Reach. The small amount of change between the two

stations is within the accuracy range of the instrumentation and is indicative of the short

travel time and significant topographic shading present in Pulga Gorge.

Intermediate conditions in: the Poe Reacﬁ were monitored in the NFFR at Bardees Bar
(Poe-6) during the 1999-2000 periods. This sta’_cion is approximately 2 miles downstream
from Pulga, Iand 1 mile downstream from Poe-2B. During the 1999 program, daily
average temperatures at Poe-6 ranged from 18.0 to 21.6°C, and averaged 19.8°C (Table
E2.5-4). The diel fluctuation in temperature ranged from 1.2 to 3.9°C, and averaged

2.8°C. Daily average temperatures at this station in 2000 ranged from 18.7 to 21.8°C,
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and averaged 20.1°C. The diel fluctuation ranged from 1.1 to 3.7°C, averaging 3.0°C.
Figure E2.5-13 compares 1999, 2000, and 2003 daily average water temperatures
occurring in the NFFR at Bardees Bar (Poe-6). The maximum hourly average
temperature recorded at this station during the 1999-2000 monitoring program was
23.4°C measured in June 2000 (Appendix E2-3). The daily average temperatures at
Station Poe-6 exceeded 20°C on 22 of 62 days (35%) during the 1999 July-August period

and 38 of 62 days (61%) during the 2000 July-August period (Table E2.5-5).

The daily average temperature at Poe-6 averaged 0.3°C warmer in 1999, and 0.2°C
warmer in 2000, than at Poe-2B. These values.calculate to approximately 0.2°C per mile
increase in temperature in this section of the Poe Reach. The water temperature-warming
rate in this section is about twice as much as compared to the upper section with a rate of

0.1°C per mile.

The warmest daily temperatures recorded in the Poe Reach during the 1999-2000 period
typically occurred in the NFFR upstream of Poe Powerhouse (Poe-3). During the 1999
program, daily average temperatures ranged from 18.7 to 23.4°C, and averaged 21.2°C
(Table E2.5-4). The diel fluctuations in temperatures at this station were similar to those
observed at the Bardees Bar station (Poe-6), ranging from 1.8 to 3.9°C (3.0°C average).
The daily average temperatures in 2000 ranged from 19.5 to 23.4°C, with an average of

21.3°C. Diel fluctuation ranged from 1.4 to 3.8°C, and averaged 3.1°C.

Figure E2.5-14 compares 1999, 2000, and 2003 daily average water temperatures in the
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NFFR upstream of Poe Powerhouse (Poe-3). The maximum hourly average temperature
recorded at this station during the 1999 - 2000 monitoring program was 25.6°C measured
in June 2000 (Appendix E2-3). The daily average temperatures at station Poe-3 exceeded
20°C on 61 qf 62 days (98%) during the 1999 July-August period and 49 of 58 days

(84%) during the 2000 July-August period (Tab1e E2.5-5).

The daily average temperature at Poe-3 (NFFR upstream of Poe Powerhouse) averaged
1.4°C warmer in both 1999 and 2000 than at Poe-6 (Bardees Bar). These values calculate
to a 0.3°C per mile increase in temperature and represented the largest heat gain-per-mile

in the Poe Reach. ' - _ S

To compare the relative chenge in temperature occurring through the entire bypass reach, a
two-day average temperature was generated. Thie was done to account for the long travel
time associated With the full length of the reach when the instream flow release is about 50
cfs. The 2-day averége temperatures at Poe-3 (upstream ’of- Poe Powerhouse) averaged
1.9°C \‘Né'r‘mer in 1999, and 1.8°C warmer in 2000, than at Poe-5 (below Poe Da.m). These
values represent the average heating occurring through the entire Poe Reaeh and calculate to
a 0.3 and 0.2°C per mile increase in temperature for 1999 and 2000, respectively. Figure
E2.5-15 compares the 2-day average temperatures at the five stations located in the Poe
Reach for 1999. Figure E2.5-16 compares the 2-day average temperatures at the five
stations located in the Poe Reach for 2000. These data were used to fine tune and validate
the temperature model discussed in Section E2.5.2.7.
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E2.5.2.1.4 Thermal Gradients in Large Pools

The Licensee conducted a monitoring program in 1999 to evaluate the presence of
thermal gradients in large pools located in the Poe Reach. Temperature profiles were
measured in three large pools on August 17 and 18, 1999. These pools were located in
the upper, middle, and lower end of the reach to characterize the entire reach. Figure
E2.5-3 identifies the locations of each of the test pools in the NFFR. Pool 1 was located
approximately 0.25 miles downstream of Poe Dam. This pool was approximately 615 ft
long with an average width of 100 ft. The thalwag depths ranged from 5 to 18 ft, with an
estimated average depth of 8 ft. Based on these measurements, the retention time in Pool
1 was estimated at 1.5 hours. Pool 2 was located at Bardees Bar approximately 3.5 miles
downstream of Poe Dam. This pool was approximately 660 ft long with an average width
of 107 fi. The thalwag depths ranged from 3 to 18.5 ft, with and estimated average depth
of 8 ft. Based on these measurements, the retention time in Pool 2 was estimated at 1.7
hours. Pool 3 was located upstream of Poe Powerhouse approximately 4.0 miles
downstream of Poe Dam. This pool was approximately 780 ft long with an average width
of 210 ft. The thalwag depths ranged from 3 to 9.5 ft, with and estimated average depth
of 5 ft. Based on these measurements, the retention time in Pool 3 was estimated at 2.5

hours.

Results of the gradient monitoring are summarized in Table E2.5-6. As indicated by the
data, the vertical change in temperature within any of the pools was less than 0.8°C

(maximum profile temperature minus minimum profile temperature).
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Table E2.5-6

Results of thermal gradient profiles in three large pools in the Poe Reach of NFFR.

Physical Characteristics

Pool Estimated Residence

Size'  Volume’  Time®  Profile Station
Data

Pool Location (fv) (Ac-ft) (hours) ID Position’
Pool-1 NFFR below Poe Dam 615x 100 11.3 1.5 1A 0+225
Pool-2 NFFR at Bardees Bar 660 x 107 13.0 1.7 2A 04330
2B 0+450
Pool-3 NFFR upstream of Poe 780 x 210 18.8 2.5 3A. 04255

Powerhouse

3B 0+375

ol A

Length and width estimated using an optical range finder
Volume calculated using the length and width measurements and an estimated average depth.
Residence time based on estimated volume calculations and a flow rate of 92 cfs.

Distance measured in feet from the upstream end of the pool
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Table E2.5-6 (continued)

Profile Data
TDicenived
Depth Temperature Oxygen
Station Date (ft) Q) (mg/)

Pool-1A 08/18/99 0.0 18.2 8.9
4.0 18.1 8.9
8.0 18.1 8.9
12.0 18.0 8.9
16.0 18.0 8.9
18.0 18.0 8.9

18.0 Bottom
Gradient 0.2 0.0
Pool-2A 08/18/99 0.0 18.1 9.4
4.0 18.0 9.4
8.0 17.9 94
12.0 17.8 9.3
16.0 17.6 9.3

18.5 Bottom
Gradient 0.5 0.1
Pool-2B 08/18/99 0.0 18.1 9.5
) 3.0 18.0 9.5
6.0 17.9 9.5
9.0 17.9 9.5
12.0 17.7 9.6

13.0 Bottom
Gradient 0.4 0.1
Pool-3A 08/17/99 0.0 18.8 9.1
3.0 18.5 9.1
6.0 18.2 9.1
9.0 18.2 9.2

9.0 Bottom
Gradient 0.6 0.1
Pool-3B 08/17/99 0.0 18.8 9.1
3.0 18.2 9.1
6.0 18.2 9.1
9.0 18.1 9.0

9.5 Bottom
Gradient 0.7 0.1
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During the gradient evaluation, flows in the bypass reach averaged approximately 92 cfs,
which is 42 cfs more than the 50-cfs minimum required at the Pulga gagé station. Field
observations with regard to channel morphology suggest that the pool located at the
Bardees Bar site might exhibit larger gradients at lower flows due to increased residence
time. waever, based on the fact that the .retention times in these pools are still relativeljy
short compared with Poe Reservoir, thermal gradients are not expected to develop.%f-iét

lower flows.

3829 Jwzy

E2.5.2.1.5 Instream Test Flow Release
o
During the 2000 monitoring period, two test flow releases were made from Poe Dam,

providing the opportﬁnity to monitor water temperatures under higher than normal flow

“.conditions. . The first test release was on May 19 through 21, and the second test release
was conducted September 8 through 10. Table E2.5-7 summarizes the results of the

temperature monitoring conducted during the test flow releases.
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Table E2.5-7

Evaluation of temperature effects associated with test flow releases in Poe Reach.

Daily Water Temperature Diel Mean Daily
Station Date Maximum Minimum Mean Cycle Flow ! Condition
Poe 5 035/17/00 122 Normal
Y 05/18/00 124 10.4 114 2.0 120 Normal
o t 05/19/00  13.2 11.7 125 1.5 282 Test
W o 0520100  13.7 12.9 13.4 0.8 423 Test
\’1? ’ 05/21/00 144 13.6 14.1 0.8 633 Test
05/22/00  15.1 14.0 14.6 1.1 118 Normal
05/23/00  15.6 14.4 15.0 1.2 116 Normal
Poe 2A 05/17/00 122 Normal
05/18/00  14.6 10.2 12.0 4.4 120 Normal
b&i}? \(P 05/19/00  14.3 11.5 12.9 2.8 282 Test
/\, p \ 05/20/00  14.7 12.5 13.7 22 423 Test
4 05/21/00 154 133 14.4 2.1 633 Test
05/22/00  17.8 - 136 " 153 42 118 Normal
05/23/00  18.6 14.1 16.0 45 116 Normal
Poe 3 "{-// 05/17/00 122 Normal
05/18/00  16.6 13.2 15.5 34 120 Normal
,\}}‘*3 5& 05/19/00  16.0 13.8 15.0 22 282 Test
\5 . 05/20/00  17.0 14.6 15.6 2.4 423 Test
05/21/00  17.2 14.5 15.9 2.7 633 Test
05/22/00  19.7 154 17.2 43 118 Normal
05/23/00  21.3 17.1 18.9 42 116 Normal

1: Flows are those recorded in the NFFR at Pulga (NF-23).
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Table E2.5-7

Continued
Daily Water Temperature Diel Mean Daily
Station Date Maximum Minimum Mean Cycle Flow Condition

Poe5S 4 09/06/00 17.1 16.4 16.8 0.7 105 Normal

0\00 7( 09/07/00 17.6 16.7 17.1 0.9 103 Normal
7 7 o 090800 173 16.6 16.9 0.7 442 Test
\’) . 09/09/00 17.3 16.4 16.9 0.9 460 Test
09/10/00 17.3 16.5 17.0 0.8 236 Test

09/11/00 17.2 16.6 17.0 0.6 103 Normal

09/12/00 - 17.6 16.6 17.1 1.0 103 Normal

Poe2A .  09/06/060 - 18.6 15.7 16.7 . 2.9 105 Normal

0{@?, 09/07/00 19.1 15.8 17.0 33 103 Normal
7 a&i 09/08/00 174 16.3 16.8 1.1 442 Test
| @ 09/09/00 175 16.6 17.0 0.9 460  Test
09/10/00 17.9 164 17.0 1.5 236 Test

09/11/00 18.9 16.2 17.2 2.7 103 Normal

09/12/00 18.6 16.1 17.1 2.5 103 Normal

Poe3 _ 09/06/00 18.6 159 17.2 2.7 105 Normal

Aa\/ )L 7 09/07/00 19.2 16.3 '17.6 29 103 Normal
7 07 09/08/00 18.6 16.4 17.6 2.2 442 Test
, q ) 09/09/00 18.8 16.4 17.6 24 460 Test
09/10/00 18.7 16.0 17.4 2.7 236 Test

09/11/00 19.5 17.1 18.2 24 103 Normal

09/12/00 19.8 17.2 18.4 2.6 103 Normal

1: Flows are those recorded in the NFFR at Pulga (NF-23).
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Figure E2.5-17 compares the change in the diel temperature cycle of three monitoring
stations during the course of the May 2000 test. An increasing trend in temperature was
observed at all three stations during thé test. For the two days prior to the test releases,
daily average flow in the bypass reach ranged from 120 to 122 cfs (Table E2.5-7). During
the test releases, daily average flows measured at the Pulga gage ranged from 282 to 633
cfs. Following the test, flows returned to the pre-test condition (~116 cfs). This trend was
present at all stations and was apparent prior to and following the test releases. This trend

is therefore attributed to the normal seasonal increase in temperatures.

Figure E2.5-18 compares the change in the diel temperature cycle at three monitoring
stations during the course of the September 2000 test. For the two days prior to the test
releases, daily average flows in the bypass reach ranged from 103 to 105 cfs (Table E2.5-
7). During the test releases, daily average flows measured at the Pulga gage ranged from
236 to 460 cfs. Following the test, flows returned to the pre-test condition (~103 cfs).
There was no apparent trend in temperature at any of stations during the September test
flow releases. Little variation in the daily average temperatures was observed during the

test flow as compared with the pre-test and post-test conditions.

The higher flow releases showed a noticeable effect on the magnitude of the diel
fluctuation at certain distances downstream. As indicated by these data, the diel
temperature cycle at the starting station immediately downstream of the dam (Poe-5)
showed little or no effect from the increased flows. The station at Pulga (Poe-2A)

showed the greatest effect from the higher releases; this is related to the shorter travel
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_time between this station and the dam (and hence less solar heating). The diel
temperature cycle under pre-test release conditions was between 2 and 3°C. At the pre-
test flow release of approximately 100 cfs, the travel tirﬁe was more than 24 hours, or one
full solar heating ‘cycle. During the peak portion of the release, the travel time was
reduced significantly such that the water was not exposed to a full solar heating cycle. As
a result, the diel fluctuation was reduced to less than 1°C, which was sirhilar to the values
observed at the upstream station (Poe-5). The station further downstream at the end of
the bypass reach (Poe-3) showed only a slight change in the magnitude of the. diel cycle
during the test. This indicates that moderately elevated flows do not effectively alter the
diel pattern in the lower portion of the bypass reach. As a result, the normal pattern of

heating in the lower part of the bypass reach was maintained during the test reledses.

In general, increased flow releases in the Poe Reach did not lower the daily average
temperatures. Increased releases did.tend to reduce the diel cycle‘ (lower maximum
temperature and/or raise the minimum temperature) at stations close to the release point.
Stations that were located at the end of the reach showed little or no‘ effect from the
increased flows. Both of the 2000 test release events were conducted during periods of
mild meteorological conditions (May and September). The ‘effects of increased flows on
temperatures during the warmer Juné—Auguét period are best evaluated using the

temperature model results presented in Section E2.5.2.7.
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E2.5.2.1.6 Stream Temperature Model Validation

The original Poe WCC-SNTEMP model was established using 1985 data (Woodward-
Clyde 1986a). A meteorological evaluation was conducted by the Licensee that ranked
monthly average air temperatures (10, 50, and 90-percentile) at Canyon Dam for the
period 1948 to 2000. This evaluation, summarized in Table E2.5-8, revealed that the
summer of 1985 had an unusual weather pattern distribution: the warmest June on record,
a relatively warm July (89.7 percentile), followed by a normal August (44.6 percentile),

and a relatively cold September (6.7 percentile).

The WCC-SNTEMP model was further tested with data from 1999 and 2000, which had
different climatological conditions than those observed in 1985 (Table E2.5-8). Mean
monthly air temperatures in June 1999 were ranked as normal (50-percentile); July and
August 1999 were slightly below normal (34- and ‘40-percentile, respectively); and
September 1999 was above normal (80-percentile). In comparison, mean monthly air
temperatures in June 2000 were ranked significantly above normal (96-percentile); July
and September 2000 were below normal (26- and 24-percentile, respectively); and August

2000 was above normal (70-percentile).
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S Table E2.5-8

Summary of monthly average air temperature ranking at Poe

Powerhouse from data period 1948-2003

Mean Air Temperature  Percentile = Reference
Month CF) (°0) Ranking Year
June 66.2 19.0 10.0
68.6 20.3 50.0
71.0 21.6 90.0
68.6 20.3 50.0 1999
714 21.9 96.0 2000
73.2 22.9 100.0 1985
71.9 22.2 98.6 2003
July 73.1 22.9 10.0
74.8 23.8 50.0
76.6 24.8 90.0 e
73.9 23.3 26.0 2000
74.3 235 34.0 1999 .
‘ 76.6 24.8 89.7 1985 -
T 77.2 25.1 98.0 2003
W,
August 70.9 216 10.0
722 223 . 50.0
73.5 23.0 90.0
71.8 22.1 40.0 1999
71.9 22.2 44.6. - 1985
72.6 22.6 70.0 2000
72.5 22.5 67.0 2003
September 63.0 17.2 10.0
66.0 18.9 50.0
67.7 19.8 90.0
62.5 16.9 6.7 1985
64.2 17.9 24.0 2000
67.5 19.7 80.0 1999
68.5 20.3 95.0 2003

Data Source: Data from California Data Exchange Center (CDEC) at Canyon Dam
station, adjusted to the equivalent location at Poe Powerhouse. The adjustment
coefficients are from the regression analysis of 1985 data (Woodward-Clyde 19862).
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The WCC-SNTEMP model over-predicted the 2-day average water temperature at the
NFFR above Poe Powerhouse by as much as 2°C when tested against data from 1999.
The accuracy statistics indicated that the model exhibited a relatively large bias error of
0.8°C. The bias error is the average difference between the model predictions and the
observed data. Ideally, this error value should approach zero. The probable error of the
WCC-SNTEMP model was 0.4°C, which is acceptable since it is within the calibrated
accuracy range of 0.5°C. The probable error is 0.6745 times the standard deviation. The
mean value plus or minus the pfobable error contains 50% of the values if they are

normally distributed.

The WCC-SNTEMP model was recalibrated with modifications in two major categories.
These modifications consisted of updating the stream geometry parameters using
information obtained from the recent Instream Flow/Habitat Mapping study (see Section
E3.1.8), and adjusting meteorological correlation coefficients based on 1999-2000 data
and the reach’s channel shading parameters. The WCC-SNTEMP model was recalibrated
using 1999 temperature data, and then the new model was validated using 2000
temperature data. The modified model was termed the PG&E-WCC-SNTEMP model
and will be referred to as the SNTEMP model throughout the remainder of the Exhibit E

unless it is otherwise specified.

E2-94
Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company



The recalibrated model provided better agreement with observed values. The new model
has an overall bias error of 0.22°C and a probable error of 0.21°C for 1999 data (Table
E2.5-9). Agreement with the 2000 data was reasonable, and modeling accuracy was

consistent with that established with the 1999 data.

Figures E2.5-19, E2.5-20, and E2.5-21 compare model predictions with the observed 2-
day average temperatures at three stations in the Poe Reach for 1999, 2000: Poe-2B, Poe-
6 and Poe-3, respectively. Poe-2B is about 2 miles below Poe Dam and marks the end of
gorge near Pulga Bridge. Poe-6 is approximately 3.3 miles below Poe Dam and is a mid-
point staﬁon in the Poe Reach. Poe-3 is about 7.6 miles below Poe Dam and is-above Poe
Powerhouse, representing the end of the reach. Figures E2‘5'19, to E2.5-2i ‘:cfdi‘émonstrate

that there is good agreement between predicted and observed temperature values.
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Table E2.5-9

PG&E-WCC-SNTEMP Model Calibration and Validation Statistics

Station ID Description Calibration Validation Validation
1999 2000 2003
Poe-2A at Pulga Gaging Station - - -0.17°C + 0.05°C !
Poe-2B 1 mile below Pulga Gage 0.12°C £ 0.1°C ! 0.14°C = 0.1°C ! -
Poe-6 Bardees Bar 0.28°C+0.16°C'  0.03°C+0.15°C' -0.20°C +0.12°C !
Poe-3 Above Poe Powerhouse 0.27°C + 0.3°C ! -0.12°C+0.1°C'  -0.40°C +0.23°C !
..... Overall 0.22°C£0.21°C!  -0.07°C+0.21°C' -0.25°C+0.17°C!

1. Model accuracy, expressed as bias + probable error
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Longitudinal temperature gradienté at thé ”various stations were relatively well represented
by the model. Figure E2.5-22 compares model predictions with observed temperatures
over distance on four different days in 1999. Figure E2.5-23 compares modél predictions
with observed temperatures over distance on five different days in 2000. It is noteworthy
that the predicted profile on September 9, 2000 exhibits a nearly flat gradient. .This‘is an
expected result from the combined effects of high flows (200 to 480 cfs were released on
September 8-10, 2000 during the Instream Flow Study) and the relatively cool climatic
conditions typical in late summer. Figure E2.5-23 also includes the profile of September
3™ representing conditions in the system prior to the high flow release. The nearly

identical flat gradient shbwn for profiles on September 3™ and 9% suggest that there is
little change in water temperature with increasing volume of water under mild clirhatic

conditions.

E2.5.2.2 Results of thg 2003 Monitoring

Continuoﬁs monitoring of water temperatures (sampled at 15-minute intervals with
recorded temperatures averaged over a one-hour period) was conducted during the period
June-September 2003. Appendix E2-3 presents a summary of hourly average data in a
hard copy. table. For consistency with the temperature objective specified for the
Licensee’s Rock Creek Cresta“Proj ect (FERC 1962) (Pacific Gas and Electric Company |
2000b), daily average data are used throughout this document unless otherwise specified.
Table E2.5-4 summarizes all daily average water temperature data collected during the
2003 program. For the purpose of comparative analysis, the water temperature discussion

in the following section will focus on the two warmest mohths, July and August.
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E2.5.2.2.1 Cresta Powerhouse and Cresta Reach of NFFR

As discussed in Section E2.3, the majority of flow occurring in the Poe Project originates
from the NFFR diversion through Crésta Powerhouse. All of the flow of the NFFR
passes through Poe Reservoir, with the majority passing downstream through Poe

Powerhouse.

Temperatures were monitored in 2003 at the lower end of the Cresta Reach of the NFFR
(Poe-1C). This station was located in the NFFR upstream of any backwater influence
from the Cresta Powerhouse Tailrace and Poe Reservoir. During the 2003 program, daily
average temperatures at station Poé-1C ranged from 17.7 to 22.7°C, band averaged 20.1°C
(Table E2.5-4). The diel fluctuation in temperature ranged from 0.6 to 3.4°C, and
averaged 2.6°C in 2003. Figure E2.5-4 compares 2003 daily average water temperatures
occurring in NFFR above Cresta Powerhouse (Poe-1C) with those from 1999 and 2000.
The maximum hourly average temperature recorded at this station during the 2003
monitoring program was 23.9°C measured on July 30, 2003 (Appendix E2-3). At station
Poe-1C, daily average temperatures exceeded 20°C on 32 of 62 days (52%) during the

2003 July through August period (Table E2.5-5).

Due to the large fluctuation in water level and high velocity present in the tailrace of
Cresta Powerhouse, deployment of recorders in the tailrace was not feasible. As a result,
temperatures at Cresta Powerhouse (Poe-1B) were monitored inside the powerhouse in
2003. Daily average temperatures at Cresta Powerhouse were compared with

temperatures at the Poe-1A station (NFFR above Poe Reservoir, also referred to as NFFR
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below Cresta Powerhouse). On average, there was no measurable difference between

these two stations in 2003 during periods of powerhouse operation. The data indicate

that conditions in the NFFR above Poe Reservoir (Poe-1A) are driven by releases from’

Cresta Powerhouse.

During the 2003 program, daily average temperatures in the NFFR upstream of Poe

‘Reservoir (Poe-1A) ranged from 17.4 to 22.3°C, with a mean of 19.9°C (Table E2.5-4).

The diel fluctuation in temperature at this station was smal‘l, reflecting the large flow
volume and short retention time in upstream reservoirs; diel fluctuation ranged from 0.4
to 1.8°C, and averaged 0.9°C. Figure B2.5-5 compares 2003 daily avérage, water
temperatures in the NFFR downstream of Cresta Powerhouse (Poe-1A) with daily
average temperatures measured in 1999 and 2000. The maximum hourly average
temperature recorded at this station during the 2003 monitoring program was 22.7°C

measured in July 30, 2003 (Appendix E2-3).

The daily average temperatures at station Poe-1A exceeded 20°C on 24 of 62 days (39%)

during the 2003 July-August period (Table E2.5-5). These temperatures represent the

initial conditions for the Poe Project.

E2.5.2.2.2 Poe Reservoir

As discussed previously,v Poe Reservoir receives all of the inflow from Cresta

Powerhouse and the Cresta Reach of the NFFR. Reservoir profiles wefe not measured in

2003 due to the léck of gradients observed in 1999 and the presence of monitoring
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stations located immediately upstream and downstream of the reservoir. These upstream
and downstream stations confirmed the absence of change in temperature within the
reservoir and validated the assumption that the reservoir is well mixed. In 2003, the daily
average temperatures in the NFFR below Poe Dam (Poe-5) averaged 0.2°C warmer than

the NFFR above Poe Reservoir (Poe-1A).

Temperatures in the Poe Powerhouse Tailrace (Poe-4B) were monitored internally in
2003. During the 2003 program, daily average temperatures at Poe-4B ranged from 17.7
to 22.7°C, and averaged 20.2°C (Table E2.5-4). Diel fluctuations in temperature were
low to moderate at this station, ranging from 0.3 to 1.4°C, and averaged 0.8°C. Figure
E2.5-7 compares 2003 daily average water temperatures measured at Poe Powerhouse
(Poe-4B) with those from 1999 and 2000. The maximum hourly average temperature
recorded at this station during the 2003 monitoring program was 22.9°C measured on
July 30, 2003 (Appendix E2-3). The daily average temperatures at station Poe-4B
exceeded 20°C on 37 of 62 days (60%) during the 2003 July-August period (Table E2.5-

5).

Comparison of daily average temperatures from the NFFR upstream of Poe Reservoir

(Poe-1A) with those from Poe Powerhouse (Poe-4B) was used to further define the

thermal structure in Poe Reservoir. The daily average temperatures in the Poe

Powerhouse Tailrace (Poe-4B) averaged 0.2°C warmer in 2003, than the NFFR above

Poe Reservoir (Poe-1A). These differences are within the accuracy range of the

instrumentation and indicate no appreciable change in temperature attributable to
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residence time in Poe Reservoir.

e

E2.5.2.2.3 Poe Reach of NFFR

Initial conditions in the Poe Reach were méasured in the NFFR immediately downstream

of Poe Dam (Poe-5) during 2003. During the 2003 program, daily average temperatures

in the NFFR downstream of Poe Dam ranged from 17.6 to 22.5°C, and averaged 20.1°C

(Tablé E2.5-4). The diel fluctuation in temperature ranged from 0.2 to 1.2°C, and

avéraged 0.6°C. These changes were similar to those observed at Poe-4B (Poe

Powerhouse), and are indicative of conditions in Poe Reservoir. Figure E2.5-8 compares

2003 daily average water temperatures in the NFFR downstream of Poe Dain: (Poe-5)

with those from 1999 and 2000. The daily average temperatures at station Poe-5

‘D exceeded 20°C on 34 of 62 days (55%) during the 2003 July through August period
| (Table E2.5-5). The maximum hourly average temperature recorded at this station during

the 2003 monitoring program was 22.8°C measured in July 31, 2003 (Appendix E2-3).

Temperatures in Mill Creek (MC) were monitored above the Highway 70 road culvert
during 2003. Daily average temperatures in 2003 ranged from 13.4 to 18.3°C, and
averaged 15.7°C (Table E2.5-4). Diel ﬂuc;mations in temperature Were moderate at this
station reflecting the natural (unregulated) flow conditions; diel cycles ranged from 0.4 to
3.3°C, and averaged 2.3°C. Figure E2.5-9 compares 2003 daily average water

temperatures occurring in Mill Creek with those from 1999 and 2000.

PN
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Temperatures in Flea Valley Creek (FVC) were monitored downstream of the railroad
trestle during 2003. Daily average temperatures in 2003 ranged from 13.7 to 17.3°C, and
averaged 15.5°C (Table E2.5-4). Diel fluctuations in temperature were moderate at this
sfation reflecting the natural (unregulated) flow conditions; diel cycles ranged from 0.5 to
3.1°C, and averaged 2.4°C. Figure E2.5-10 compares 2003 daily average water

temperatures occurring in Flea Valley Creek with those from 1999 and 2000.

Conditions in the Poe Reach immediately downstream of the primary tributaries were
monitored near the Pulga gage station (Poe-2A) during 2003. During the 2003 program,
daily average temperatures in the NFFR at Pulga ranged from 17.8 to 22.6°C, and
averaged 20.3°C (Table E2.5-4). The diel fluctuation in temperature ranged from 0.9 to
3.7°C, and averaged 3.0°C. Figure E2.5-11 compares 2003 daily average water
temperatures occurﬁng in the NFFR at Pulga (Poe-2A) with those from 1999 and 2000.
The daily average temperatures at station Poe-2A exceeded 20°C on 40 of 62 days (65%)
during July-August 2003 (Table E2.5-5). The maximum hourly average temperature
recorded at this station during the 2003 monitoring program was 24.3°C measured July

30, 2003 (Appendix E2-3).

The daily average change in temperature in the NFFR between Poe Dam (Poe-5) and
Pulga (Poe-2A) was evaluated for the period July-August. The daily average temperature
at Poe-2A averaged 0.18°C warmer than at Poe-5 in 2003. These values calculate to

approximately 0.11°C per mile increase in temperature in this section of the Poe Reach.

E2-102
Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company




()

The small difference in daily averagé temperaturevbe‘tween these points is indicative of
insignificant solar heating in this section and the cooling provided by the two tributary
streams. These data indicate that the two small tributaries may act to dampen tempefature
increases in the upper bypass section. However, the combined flow volume répresented

only about 9% of the total flow in 2003, thus minimizing the temperature effect of these

tributaries.

Intermediaté.conditions in the Poe Reach were monitored in the NFFR at Bardees Bar
(Poe-6) during 2003. This station is approximately 2 miles downstream from the NF-23
Pulga gage. During the 2003 program, daily. éverage temperatures at Poe-6 ranged from
18.2 to 23.2°C, and averaged 20.6°C (Table E2.5-4). The diel fluctuation in temperature
ranged from 0.9 to 4.3°C, and averaged 3.2°C. Figure E2.5-13 compares 2003 daily

average water temperatures occurring in the NFFR at Bardees Bar (Poe-6) with those

. from 1999 and 2000. The maximum hourly average temperature recorded at this station

during the 2003 monitoring program was 24.5°C measured on July 29, 2003 (Appendix
E2-3). The daily average temperatures at Station Poe-6 exceeded 20°C on 44 of 62 days

(71%) during July-August 2003 (Table E2.5-5).

The daily average temperature at Poe-6 averaged 0.38°C warmer in 2003 than at Poe-2A.
These values calculate to approximately 0.20°C per mile increase in temperature in this
section of the Poe Reach. The water temperature-warming raté in this section is about
twice as much as compared to the upper section with a rate of 0.1°C per mile.
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The warmest daily temperétures recorded in the Poe Reach during the 2003 period
typically occurred in the NFFR upstream of Poe Powerhouse (Poe-3). During the 2003
program, daily average temperatures ranged from 19.6 to 24.5°C, and averaged 21.8°C
(Table E2.5-4). The diel fluctuations in temperatures at this station were similar to those

observed at the Bardees Bar station (Poe-6), ranging from 0.6 to 3.3°C (2.8°C average).

Figure E2.5-14 compares 2003 daily average water temperatures occurring in the NFFR
upstream of Poe Powerhouse (Poe-3) with those from 1999 and 2000. The maximum
hourly average temperature recorded at this station during the 2003 monitoring program
was 26.0°C measured July 30, 2003 (Appendix E2-3). The daily average temperatures at
station Poe-3 exceeded 20°C on 59 of 62 days (95%) during the 2003 July-August period

(Table E2.5-5).

The daily average temperature at Poe-3 (NFFR upstream of Poe Powerhouse) averaged
1.14°C warmer in 2003 than at Poe-6 (Bardees Bar). These values calculate to a 0.28°C
per mile increase in temperature and represented the largest heat gain-per-mile in the Poe

Reach.

To compare the relative change in temperature occurring through the entire bypass reach, a
two-day average temperature was generated. This was done to account for the long travel
time associated with the full length of the reach when the instream flow release is about 50
cfs. The 2-day average temperatures at Poe-3 (upstream of Poe Powerhouse) averaged

1.9°C warmer in 2003, than at Poe-5 (below Poe Dam). These values represent the average

E2-104
Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company

B



heating occurring through the entire Poe Reach and calculate to a 0.22°C per mile increase
i
in temperature for 2003. Figure E2.5-24 compares the 2-day average temperatures at the

four stations located in the Poe Reach for 2003. These data were used to fine tune and

P

validate the temperature model discussed in Section E2.5.2.7.

The effective end of the Poe Project occurs at the inflow to Lake Oroville, the
demarcation between the NFFR and Lake Oroville occurs at Big Bend Dam. As

previously discussed in Section E2.3, Big Bend Dam is the remnant diversion facility

once used to divert water to the Big Bend Powerhouse. The Big Bend Powerhouse was

submerged by Lake Oroville, but the dam is still used to provide elevation control for the

tailrace of Poe Powerhouse.

During the 2003 monitoring effort a recorder was located on the upstream face of the Big
Bend Dam (Poe-7). Daily average temperatures ranged from 17.9 to 22.8°C, and
averaged 20.4°C during July-August 2003 (Table E2.5-4). The diel fluctuations in

temperatures at this station ranged from 0.5 to 2.5°C, with a 1.3°C average.

Figure E2.5-25 presents 2003 daily average water temperatures occurring in the NFFR at
Big Bend Dam (Poe-7). The max1mum hourly average temperature recorded at this
station during the 2003 monitoring program was 23.1°C measured on July 30, 2003
(Appendix E2-3). Tﬁe daily averag‘e temperatures at station Poe-7 exceeded 20°C on 41
of 62 days (66%) during the 2003 July-August period (Table E2.5-5). |
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The daily average temperature at Poe-7 (NFFR at Big Bend Dam) averaged 0.2°C warmer
in 2003 than at Poe-4B (Poe PH tailrace). This is essentially within the accuracy of the
instruments. The daily average temperature at Poe-7 (NFFR at Big Bend Darn) averaged

1.4°C cooler in 2003 than at Poe-3 (upstream of Poe PH).

E2.5.2.2.4 Stream Temperature Model Validation

The SNTEMP model of the Poe reach of the North Fork of the Feather River was
evaluated for its ability to match measured temperatures from 1985, 1999, and 2000.
Evaluation of model performance using 2003 data provided additional confidence in the

ability of the model to simulate average water temperatures in the Poe reach.

The WCC-SNTEMP model was further tested with data from 2003, which had different
climatological conditions than those observed in previous validation years (Table E2.5-8).
Mean monthly air temperatures in 2003 were consistently warmer than any of the other
monitored periods (1985, 1999, and 2000). Mean monthly air temperatures in June and
July 2003 both were ranked as above normal (98-percentile); August 2003 was slightly

above normal (67-percentile); with September 2003 being above normal (95-percentile).

The SNTEMP model was able to accurately simulate the 2-day average water

temperatures for 2003. Model performance was similar to model performancé for the

1999 and 2000 simulations (Figures E2.5-19, E2.5-20, and E2.5-21). These figures

demonstrate that there is relatively good agreement between predicted and observed

temperature values. For 2003, the overall bias error was 0.25°C. The bias errors at the
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Pulga gaging station (Poe-2A), Bardees Bar (Poe-6), and above Poe Powerhouse (Poe-3)
were 0.17°C, 0.20°C, and 0.40°C, respectively. The probable errors were relatively small,

with an overall value of 0.17°C.

Longitudinal temperature gradients at the various stations were relatively well represented
by the model. The ability of the SNTEMP mddel to properly simulate the increase in
temperature as water moved downstream is shown in Figure E2.5-26. Evaluation of four
selected dates from the summer 2003 (i.e., June 15, July 15, August 15, and September
15) shows that the mbdel was able to properly match the longitudinal increase in
temperature between Poe Dam and the Poe Powerhouse. The measured _lp‘;_n‘gitudinal
warming tended to decrease through the June-September sampling period. One ;ndicator
of the model’s ability to simulate temperatures was its abiiity to match this trend. For
examplé, on June 15, 2003, the dam-to-powerhouse warming was measured as 2.7°C and

simulated as 2.8°C. On September 15, the warming was smaller: measured as 0.7°C and

simulated as 0.2°C.

E2.5.3 Results of Water Chiemistry Monitoring

The NFFR within the Poe Project area has been the subject of several water quality
studies (USGS 1972, 1977, CDFG - 1988; Woodward-Clyde 1986a). In combination,
these studies provide long-term data for the system. Tﬁe following assessment of water
quality in the Project vicinity is based on historical data identified in the First Stage

Consultation Package for the Poe Project (Pacific Gas and Electric Company 1999), and
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on monitoring conducted by the Licensee during 1999 and 2000.

E2.5.3.1 Results from 1999-2000 Monitoring
This Section will discuss the results of monitoring conducted by the Licensee during

1999-2000. A discussion of methods and monitoring locations is presented in Section

E2.5.1.1.

E2.5.3.1.1 General Chemistry

Table E2.5-10 summarizes the general water quality data from the NFFR and tributary
streams for the 1999-2000 monitoring program. Water in the NFFR in the Poe Project
area can be described as soft (35 — 59 mg/L as CaCO3) and of moderate to low alkalinity
(40 — 122 mg/L. as CaCO3). The water is generally low in dissolved minerals as
measured by total dissolved solids (TDS) and specific conductance. TDS levels ranged
from 45 to 110 mg/L with no pattern of concentration distribution apparent in the Project

area.

The primary cation at all sampling stations in the NFFR was calcium, followed by
magnesium and sodium. The levels -of each of these three constituents were similar
between stations. Calcium levels ranged from 7.1 to 12.0 mg/L; average magnesium

values ranged from 3.4 to 5.9 mg/L; and average sodium levels ranged from 2.9 to 6.3

mg/L.
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Results of 1999-2000 general water quality monitoring in the Poe Project.

Analytical Constituents

Table E2.5-10

Tyron MCL - ™ Doi’@b

NFFR upstream of Poe Reservoir (Poe-1A) ~

Reporting _ " Sample Date _
Constituent Units  Limit ' 03/24/99 06/16/99 07/14/99 08/11/99 09/13/99 12/16/99 03/31/00
General Chemistry
Calcium mg/l.  0.10 9.60 9.80 9.30 9.00 12.00 11.00 .8.70
Magnesium mg/L 0.10 3.70 3.90 4.10 4.00 5.40 490 3.60
Sodium mg/l,  0.005 3.30 3.60 3.80 3.70 6.30 4.60 5.20
Potassium mg/L 1.00 0.77 0.89 1.40 0.98 1.10 1.10 0.89
Sulfate mg/.  0.20 2.40 4.00 1.40 1.300 -~ 2.00 2.00 2.00
Chloride mg/l.  0.20 0.87 1.00 0.70 0.60 1.00 1.00 ND!
Total Dissolved Solids mg/L 10 74 56 45 65 90 67 110
Total Hardness mg/L 1.0 41 39 39 40 56 40 43
Total Alkalinity mg/L 10 122 50 50 50 70 50 50
Bicarbonate Alkalinity mg/L 10 122 50 50 50 70 50 50
Silica mg/L 2.0 19.0 13.0 12.0 12.4 13.0 14.0 18.0
MBAS mg/L.  0.05. ND ND ND ND ND ND ND
Trace Metals :
Arsenic pg/ll 5.0*(32° ND ND ND ND ND ND ND
Barium ug/L 5.0 (0.4) 17.0 14.0 12.0 11.0 19.0 13.0 17.0
Boron pg/L 100 ND ND ND ND ND ND ‘ND
Cadmium pg/L 2.0 (0.4) ND ND ND ND ND ND ND
Chromium ngL 5005 NDg” ND ND ND ND ND  ND
Copper/ ug/l 50(04) 35° ND  ND ND ND  ND ND -
Iron pg/L  100(2.8) 340.0 210.0 1400 100.0  540.0 95.0 280.0
Lead pg/L 50(13) ND ND ND ND ND ND ND
Manganese pug/L 5.0 (0.5) 17.0 260 laberror 32.0 41.0 15.0 25.0
Mercury pg/L  0.2(0.2) ND ND ND ND ND ND ND
Selenjum ug/L 5.0 (4.2) ND ND ND ND ND ND ND
Silver ug/l.  5.0(0.4) ND 0.10 ND ND 0.60 ND ND
Zinc ug/L 10.0(1.3) 34 7.8 1.6 ND 34 34 ND
Nutrients

Ammonia mg/L 0.10 ND ND ND ND ND ND ND
Nitrate mg/l.  0.10 ND ND ND ND ND ND ND
Total Kjeldahl Nitrogen mg/L 0.20 0.22 ND ND ND ND ND ND
Total Organic Nitrogen mg/L 0.20 0.22 ND ND ND ND ND ND
Total Phosphorus mg/L 0.01 ND ND 0.04 ND ND ND ND
Orthophosphate mg/lL  0.01 ND . ND 0.03 ND ND ND ND

1. ND = Non-detectable
2. Standard laboratory reporting limit

3. Method detection limit
4. In situ measurements of dissolved oxygen and turbidity are presented in other tables
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Table E2.5-10 (continued)

Analytical Consiituent

NFFR at Pulga Bridge (Poe-2 A)+

‘Reporting “SampleDate
Constituent Units  Limit  03/24/99 06/16/99 07/14/99 08/11/99 09/13/99 12/16/99 03/31/00
General Chemistry . ’ T
Calcium mg/L 0.1 8.10 9.20 9.30 9.00 11.0 11.0 7.10
Magnesium mg/L 0.1 3.40 4.40 4.70 4.40 5.40 5.30 4.80
Sodium mg/L.  0.005 3.10 490 4.30 3.60 5.20 440 450
Potassium mg/L 1.00 0.72 1.20 2.40 0.97 1.10 1.00 0.91
Sulfate mg/L 0.20 2.20 4.00 1.60 1.60 2.10 2.00 2.00
Chloride mg/L 0.20 0.80 1.00 90 1.30 1.10 1.00 ND!
Total Dissolved Solids mg/L 10 76.0 74.0 55.0 74.00 530 labermror 84.0
Total Hardness mg/L 1.0 35.0 39.0 43.0 40.0 59.0 41.0 36.0
Total Alkalinity mg/L 10 70 50 50 50 60 60 40
Bicarbonate Alkalinity mg/L 10 70 50 50 50 60 60 40
Silica mg/L 2.0 18.0 13.0 13.0 124 13.0 14.0 16.0
MBAS mg/L 0.05 ND ND ND ND ND ND ND
Trace Metals
Arsenic pg/l 5.0°(3.2° ND ND ND ND ND ND ND
Barium pg/L  5.0(04)  16.0 14.0 13.0 12.0 18.0 13.0 14.0
Boron pg/L 100 ND ND ND ND ND ND ND
Cadmium ug/L  2.0(04) ND ND ND ND ND ND ND
Chromium pg/L  5.0(0.5) ND ND ND ND ND ND ~ ND
Copper'! pg/L  5.0(04) ND ND ND ND ND ND ND
Iron ug/L  100(2.8) 260.0 88.0 31.0 79.0 190.0 69.0 150.0
Lead ug/L  5.0(1.3) ND ND ND ND ND ND ND
Manganese ug/L  5.0(0.5) 14.0 15.0 16.0 22.0 26.0 11.0 7.0
Mercury ug/L  0.2(0.2) ND ND ND ND ND ND ND
Selenium ugL 5.04.2) ND ND ND ND ND ND ND
Silver ug/L  5.0(04) ND 0.10 ND ND 0.74 ND ND
Zinc pg/L  10.0(1.3) 2.0 4.8 ND ND 4.0 ND ND
Nutrients :
Ammonia mg/L 0.10 ND ND ND ND ND ND ND
Nitrate mg/L 0.10 ND ND ND ND ND ND ND
Total Kjeldahl Nitrogen mg/L 0.20 ND ND ND ND ND ND ND
Total Organic Nitrogen mg/L 0.20 ND ND ND ND ND ND ND
Total Phosphorus mg/L 0.01 ND ND 0.03 ND ND ND 0.04
Orthophosphate mg/L 0.01 ND ND 0.02 ND ND ND ND

1. ND =Non-detectable

2. Standard laboratory reporting limit

3. Method detection limit

4. In situ measurements of dissolved oxygen and turbidity are presented in other tables
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Table E2.5-10 (continued)

Analytical Constituent
NFEFR upstream of Poe Powerhouse (Poe-3)
Reporting ' “Sample Date
Constituent Units  Limit - 03/24/99 06/16/99 07/14/99 08/11/99 09/13/99 12/16/99 03/31/00
General Chemistry ‘
Calcium mg/L 0.1 8.50 - 9.80 9.90 9.70 12.00 10.00 8.40
Magnesium mg/L 0.1 3.40 5.00 5.20 5.00 5.70 5.90 5.80
Sodium mg/l.  0.005 2.90 4.40 3.90 3.60 5.00 3.80 4.30
Potassium mg/L 1.00 0.64 1.20 1.90 1.10 1.10 1.00 - 1.00
Sulfate mg/L 0.20 2.20 4.00 1.00 1.70 2.00 2.00 2.00
Chloride mg/L 020 . 0.80 1.00 1.10 0.90 1.00 1.00 ND!
Total Dissolved Solids mg/L 10 68.0 © 66.0 56.0 62.0 80.0 69.0 87.0
Total Hardness mg/L 1.0 38.0 42.0 45.0 46.0 58.0 42.0 37.0
Total Alkalinity mg/L 10 44 50 50 60 60 60 50
Bicarbonate Alkalinity mg/L. 10 44 50 50 60 60 60 50
Silica mg/L 2.0 17.0 13.0 12.0 12.4 12.0 13.0 16.0
MBAS mg/L 0.05 ND ND ND ND ND - ND ND
Trace Metals
Arsenic pg/l 5.0°(32° ND ND ND ND ND ND ND
Barium ug/L  5.0(0.4) 15.0 16.0 16.0 14.0 21.0 13.0 15.0
Boron pg/L 100 ND ND ND ND ND ND ND
Cadmium pg/L  2.0(04) ND ND ND ND ND ND ND
Chromium pgll  5.0(05) - ND ¥ ND ND ND ND ND ND
Copper § ng/ll 5.0(04) . 288 ND ND  ND ND ND ND
Iron | pg/L 100 (2.8) 2300  96.0 49.0 270 310.0 18.0 93.0
Lead ug/L  5.0(1.3) ND ND ND . ND ND ND ND
Manganese pg/L 5.0(0.5) 12.0 7.8 10.0 9.3 21.0 8.2 ND
Mercury pg/L 0.2(0.2) ND ND ND ND ND ND ND
Selenium pg/L 5.0(4.2) ND ND ‘ND ND ND ND  ND
Silver pg/L  5.0(04) ND 0.10 ND ND 0.67 ND ND
Zinc pg/L 10.0(1.3) 4.6 2.0 ND ND ND ND ND
Nutrients
Ammonia mg/L 0.10 ND ND ND ND ND ND ND
Nitrate . mg/L 0.10 ND ND ND ND ND ND ND
Total Kjeldahl Nitrogen mg/L 0.20 ND ND ND ND ND ND ND
Total Organic Nitrogen mg/L 0.20 ND . ND ND ND ND ND ND
Total Phosphorus mg/L 0.01 ND ND 0.05 ND ND ND ND
Orthophosphate mg/L 0.01 ND ND 0.02 ND ND ‘ND ND
PCB Aroclors : ; '

PCB1016 ng/L 0.50 ND ND ND ND ND ND ND
PCB1221 pg/L 2.0 ND 'ND ND ND ND ND ND
PCB1232 pg/L 0.50 ND ND ND  ND ND ND ND
PCB1242 pg/L 0.50 ND ND ND ND ND ND . ND
PCB1228 - pg/L 0.50 ND ND ND ND ND ND ND
PCB1254 ng/L 0.50 ND ND ND ND ND ND ND .
PCB1260 pg/L 0.50 ND ND ND ND ND ND ND

1. ND =Non-detectable

2. Standard laboratory reporting limit

3. Method detection limit

4. In situ measurements of dissolved oxygen and turbidity are presented in other tables
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Table E2.5-10 (continued)

I situ Parameters’

Synoptic pH Conductivity

Temperature (1ab) (@ 25°C)
Station Date Time (°C) (umhos/cm)
Poe-1C 06/16/99 1200 17.0 7.2 60
09/15/99 945 17.0 7.7 121
06/14/00 1100 17.5 7.9 94
07/12/00 940 18.7 7.8 92
08/10/00 1015 20.0 7.5 86
09/14/00 1010 16.7 7.7 89
Poe-1B 06/16/99 1215 17.2 7.4 94
07/15/99 1215 17.2 7.1 94
09/15/99 907 18.0 7.7 128
06/14/00 1030 174 7.9 99
07/12/00 846 18.8 7.8 110
08/09/00 900 20.7 7.8 104
08/11/00 915 19.2 7.5 104
09/13/00 933 17.0 8.0 99
Poe-1A 03/24/99 1100 7.2 8.0 101
06/16/99 1245 17.3 7.2 92
07/15/99 1715 20.2 7.5 97
09/15/99 1020 18.0 7.6 123
12/16/99 1015 4.1 7.7 110
03/30/00 940 8.3 7.4 85
06/14/00 955 17.5 8.0 101
07/12/00 915 18.8 7.8 109
08/09/00 937 20.6 7.7 103
08/11/00 908 19.1 7.5 103
09/13/00 1013 17.0 7.8 100
Poe-4A 06/16/99 1030 17.2 - 84
07/15/99 1545 21.0 7.7 _ 100
08/13/99 1415 19.5 - 91
09/15/99 1112 19.1 7.6 117
Poe-5 06/16/99 1130 17.3 7.4 95
07/15/99 1515 20.8 7.8 105
08/13/99 1345 20.0 7.6 103
09/15/99 1210 184 7.7 127
06/15/00 1545 19.0 8.0 102
07/12/00 1015 19.3 7.9 106
08/09/00 1042 21.0 7.9 108

09/13/00 1101 17.2 7.8 104

ND = Non-detectable

Standard laboratory reporting limit

Method detection limit

In situ measurements of dissolved oxygen and turbidity are presented in other tables
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In situ Parameters®

Table E2.5-10 (continued)

Synoptic pH Conductivity
_ Temperature (lab) (@ 25°C)
Station Date Time (°C) (umhos/cm)
Mill Creek 06/16/99 1000 12.4 7.2 68
07/15/99 1430 17.2 7.9 78
08/13/99 1500 15.6 7.7 81
09/15/99 1245 14.5 7.7 86
06/14/00 1130 15.0 7.9 68
07/12/00 1040 14.6 8.0 73
08/09/00 1108 16.2 7.9 78
09/13/00 1132 14.3 8.0 80
Flea Valley 06/16/99 930 12.8 7.5 140
Creek 07/15/99 1400 17.0 7.8 150
08/13/99 1530 16.4 7.8 170
09/16/99 910 139 7.9 157
06/14/00 1317 16.8 8.1 138,
07/12/00 1145 15.6 8.1 143°
08/09/00- 1233 17.2 8.1 147
09/13/00 1230 152 8.1 149
Poe-2A 03/24/99 1200 7.2 8.0 - 93
06/16/99 1330 18.5 7.3 94
07/15/99 1330 214 7.9 109
08/11/99 1130 . 19.2 7.7 106
09/14/99 1342 19.0 8.1 125
12/16/99 1100 45 7.6 110
03/30/00 1015 7.9 7.4 83
06/14/00 1230 18.4 8.2 93
07/12/00 1110 19.3 8.0 103
08/09/00 1145 211 8.1 109
09/13/00 1200 17.4 8.1 107
Poe-6 07/15/99 1130 20.1 8.0 106
06/16/99 830 17.1 7.4 94
08/13/99 1232 19.7 7.9 110
09/14/99 1230 17.9 8.0 126
06/15/00 1642 212 8.6 68
07/12/00 1235 19.7 84 105
08/10/00 1145 200 8.0 105
09/14/00 1300 18.0 8.2 107
1. ND =Non-detectable
2.  Standard laboratory reporting limit
3. Method detection limit
4.  In situ measurements of dissolved oxygen and turbidity are presented in other tables
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Table E2.5-10 (continued)

In situ Parameters*

Synoptic pH Conductivity
Temperature (lab) (@ 25°C)
Station Date Time (°O) (pmhos/cm)
Poe-3 ' 03/24/99 1300 7.9 7.9 88
06/16/99 1430 20.0 7.3 107
07/15/99 940 215 7.8 114
08/11/99 1230 20.5 7.7 113
09/14/99 1030 18.0 7.7 130
12/16/99 1200 5.1 7.6 113
03/30/00 1130 10.8 7.6 94
06/14/00 1430 214 8.2 102
07/12/00 1426 22.0 8.3 108
08/09/00 1345 22.6 8.2 109
09/13/00 1330 18.1 8.1 109
Poe-4B 06/16/99 1500 17.2 7.2 96
07/15/99 950 20.0 7.6 109
08/13/99 1030 ' 19.2 7.9 104
09/14/99 1000 18.0 7.6 126
12/16/99 1230 48 7.6 104
03/30/00 1140 8.7 7.5 78
06/15/00 1415 184 7.8 97
07/12/00 1345 19.2 7.9 108
08/09/00 1400 20.8 7.9 99
09/13/00 1400 17.1 7.9 102

ND = Non-detectable

Standard laboratory reporting limit

Method detection limit

In situ measurements of dissolved oxygen and turbidity are presented in other tables
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The primary anion at all sampling stations in the NFFR was bicarbonate, followed by
sulfate and chloride. The levels of each of these constituents were similar between
stations. Average bicarbonate levels ranged from 40 to 122 mg/L; average sulfate levels

ranged from 1.0 to 4.0 mg/L; and chloride ranged from 0.6 to 1.3 mg/L.

Specific conductance in the river stations ranged from 60 to 130 umhos/cm. There was

no measurable difference in conductivity between stations above Poe Dam and those in

the bypass reach. There wasa slight tendency for conductivity to increase as water

passed downstream through the bypass reach. Conductivity in Mill Creek was the lowest

of all the stations sampled with levels ranging ﬁom 68 to 86 pmhos/cm. Flea Valley

Creek had the highest conductivity levels of any of the stations, ranging from 138 to 170
\

umhos/cm.

The pH of the NFFR in the Project area was consistent between stations, varying less than
0.5 units from one station to the next. NFFR pH values rang;ed from 7.1 to 8.6 units.
There was no detectable pattern in concentration between upstream and downstream
stations. The pH of the tributaries was similar to that found in the main NFFR, ranging

from 7.2 to 8.1 units.

Mom'toring for the presence of PCBs in Project waters was conducted in the NFFR above
Poe Powerhouse (Poe-3). Seven PCB Aroclors were evaluated during each sampling

peﬁod at this station. PCBs were not detected during any of the sampling periods.

E2-115
Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company




The general water chemistry data collected during this study were similar to data in
previous studies (Pacific Gas and Electric Company 1999). No spatial or temporal trends

in the general chemistry data attributable to Project operations were noted.

E2.5.3.1.2 Results of Trace Metal Monitoring

Trace metal samples from the NFFR were analyzed for 13 metal species. These samples
were collected from the three primary NFFR sampling stations during the 1999-2000
monitoring effort (Poe-1A, Poe-2A, and Poe-3). Of the 13 metals, seven were not
detected during any sampling period at any station (arsenic, boron, cadmium, chromium,

lead, mercury, and selenium).

Copper was detected only during March 1999, at concentrations slightly higher than the
method detection limit at Poe-1A (3.5 pg/L), Poe-2 (3.1 pg/L), and Poe-3 (2.8 ug/L).
These total copper levels were less than the reporting limit and represent ‘J* flag values.

None of these values exceeded the applicable regulatory criteria for total concentrations.

Barium, manganese, and iron were present during all periods at all stations. Barium
concentrations remained consistent between periods and stations. Iron and manganese
showed trends related to flow and turbidity. Zinc was at or near detection limits at all
stations during most periods; concentrations did not show trends between periods, but did
tend to be lowest at the downstream station. Silver concentrations were generally less
than method reporting limits, but were measured at all stations during two periods (June
and September 1999).
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All detected trace metal levels during 1999-2000 were based on total unfiltered samples.
With the exception of iron, none of the reported trace metal concentrations reported as
total concentrations exceeded applicable regulatofy criteria for fotal concentrations
(based oh upciated criteria for total concentrations as of August 2003 [RWQCB 2003]).
Total iron exceeded drinking water standards (DHS and USEPA, 300ug/L) at Poe-1A
during March and September 1999, and at Poe-3 during September 1999. Total iron

concentrations did not exceed any applicable criteria at station Poe-2 during 1999-2000.

All historical data (1999-2000) and comparisons to applicable updated regulatg_}:y criteria
are inéluded in Appendix 1.E2-4. In 2003, both total and dissolved metal pligses' were
evaluated and c»ompar'ed to the applicable regulatory criteria. A direct comparison of total
with dissolved metal concentrations and further data measurements and analyses are

presented in Section E2.5.3.2.2.

E2.5.3.1.3 Spoil Pile Evaluations

The Licensee conducted two distinct monitoring efforts associated with the Poe Project
spoil piles. The first sampling effort was conducted in April 2000 and March 2001.
Results of these sampling efforts are presented in total in the following section. The
second effort was conducted in 2002 and is summarized in this section, with a complete

presentation of results included in Appendix E2-1.
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Spoil Pile Runoff Sampling — (2000-2001)
As discussed in Section E2.5.1.1.7, the Adit No. 2 drainage culvert and three stations in

the NFFR (Figure E2.5-2) were sampled for various trace metals and selected in situ
parameters on April 14, 2000 and again on March 5, 2001. This was done to determine
the trace metals contribution to the NFFR associated with tunnel-spoil piles. The results
of these sampling efforts are presented in Table E2.5-11. Results of the in situ sampling
on April 14 indicated that all samples represented the same water source with little or no
difference in conductivity and pH. Temperatures were also essentially the same. Flow
through the culvert was visually estimated at approximately 1 to 2 cfs. Due to the
configuration of the culvert discharge and the receiving channel,. it was not possible to
make a flow measurement using traditional methods. On the day of sampling, there was
no significant flow of water from the catchment area of the spoil pile into the culvert
drain. It is speculated that it would require a significant period of sustained rainfall to
produce any measurable flow from the catchment area to the culvert. As a result of these
conditions, the samples from the culvert discharge represent the water quality of the

NFFR as it passes through the diversion tunnel to Poe Powerhouse.
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Table E2.5-11
Results of trace metal monitoring in spoil pile runoff

A: In situ parameters, April 2000

Sampling Station '
Parameter Units Poe S-14 Poe §-2 Poe S-3 Poe S-4
Date - ©04/14/2000 - 04/14/2000  04/14/2000  04/14/2000
Time - 11:30 10:30 10:20 10:00
Temperature °C 9.8 10.2 o102 . 10.2
Specific Conductivity pumhos/cm @ 25°C 75.0 72.5 72.5 731
pH - 7.5 7.5 7.5 . 7.5

B: Analytical Constituents, April 2000

Reporting Limits Sampling Station !
Constituent Standard * MDL* PoeS-14 PoeS-2 PoeS-3  PoeS-4
Arsenic 50 pg/L 32 pgL ND* ND ND ND
Barium .50 pgL 039 pg/L: 20 20 10 20
Cadmium 20 pg/L 036 pg/L 1.0 “ND ND ND
Chromium 50 pg/L 047 pg/L 0.8 ND ND  ND
Copper 5.0 pg 04 g/l 2.3 2.6 1.2 1.2
Iron : 100 pg/. 28 g/l 1200 350 320 350
Lead 50 pg/ 1.3 pg/L ND ND ND ND
Manganese 50 pg/L 046 pg/L 57 16 14 16
Mercury 02 pgL 020 pg/L ND ND ND ND
Nickel 50 ug/L 046 pg/L 2.3 1.9 1.5 16
Selenium 50 pg/l. 42 pg/lL ND ND ND ND
Silver 50 pg/L 036 pg/L ND 0.44 ND ND
Zinc 100 pg/L 1.3 pg/L ND ND ND ND

1. Station Key: Poe S-1 = culvert flow from #2 Adit; Poe S-2 = NFFR upstream of culvert inflow; Poe S-3 = NFFR .
immediately downstream of culvert inflow; Poe S-4 = NFFR above Poe Powerhouse, approximately 0.5 miles

downstream of culvert inflow.
2. Standard laboratory reporting limits. : »
3. MDL = Method detection limits, and are below the standard reportmg lmnts
4. ND = Not detectable
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Table E2.5-11 (Continued)

A: In situ parameters, March 2001

Sampling Station '
Parameter Units Poe S-14 Poe S-1B Poe S-2 Poe S-3 Poe S-4 Poe S-5
Date - 03/05/2001  03/05/2001  03/05/2001 03/05/2001 03/05/2001 03/05/2001
Time - 11:00 10:45 10:00 10:25 11:25 11:35
Temperature °c 6.6 8.9 73 73 74 5.1
Specific Conductivity pmhos/em @ 25°C 131 129 111 112 111 114
pH --- 8.0 8.3 8.5 8.4 8.1 8.0
Turbidity NTU 4.7 9.1 7.7 6.3 6.0 2.6
B: Analytical Constituents, March 2001
Reporting Limits Sampling Station !

Constituent Standard * MDL? Poe S-1A PoeS-1B PoeS-2 PoeS-3 PoeS-4 PoeS-5
Arsenic 50 pg/ 3.0 pg/L ND ND ND ND ND ND
Barium 50 pgl. 03  pg/L 15 17 12 12 12 14
Cadmium 20 pg. 01 pg/L ND ND ND ND ND ND
Chromium 50 pg/ 02 pg/L ND ND ND ND ND ND
Copper 50 pg/ 03 pg/lL 6.0 5.2 ND ND ND ND
[ron 100 pg/. 151 pg/L 140 380 230 200 180 110
Lead 50 pg/. 16 pg/L ND ND ND ND ND ND
Manganese 50 pg/L 09 g/l 20 5.4 24 25 22 22
Mercury 02 g/ 004 pg/L ND ND ND ND ND ND
Nickel 50 pg/b 1.9 pg/lL ND ND ND ND ND ND
Seleniwm 50 pgL 42 pg/L ND ND ND ND ND ND
Silver 50 pg/L 03 g/l ND ND ND ND ND ND
Zinc 100 pg/. 3.2 g/l 4.7 6.3 ND ND ND ND

1. Station Key: Poe S-1A = culvert flow from #2 Adit; Poe S-1B = surface flow into culvert; Poe S-2 = NFFR upstream of culvert inflow
Poe S-3 = NFFR immediately downstream of culvert inflow; Poe S-4 = NFFR above Poe Powerhouse, approximately 0.5 miles downstream of culvert
inflow, Poe S-5 = Poe Powerhouse tailrace outflow to NFFR.

2. Standard laboratory reporting limits.

3 MDL = Method detection limits, lower than the standard reporting limits.

4 ND = Not detectable
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Trace mefal results from April 2000 indicate that of the thirteen constituents measured
five were repérted below their respective reporting limits [arsenic, lead, mercury,
selenium, zinc]. Ban'pm, copper, iron, manganese, and nickel were reported at all sample
locations. Barium occurred at relatively similar concentrations in the culvert and river
stations. ‘The ﬁighest concentrations of iron, manganese, and nickel were measured in the
culvert flow (Poe S-1A) that passes under the spoil pile. The primary source of this water
at the time of sampling Was leakage from the Poe diversion tunnel.\ The highest
concentratioﬁ of copper was measured in the NFFR upstream of the culvert inflow (Poe

S-2); silver was also detected in the river at this location only.

Iron exceeded the drinking water criteria (DHS, USEPA) at all stations during the Apri&
2000 sampling effort (Appendix E2-4). Cadmium exceeded its respective recommended .

level for protection of freshwater aquatic life (USEPA National Ambient Water Quality

Criteria, Freshwater Aquatic Life Protection Recommended Criteria.) at the culvert

station (Poe S-1A) (Appendix E2-4). Manganese exceeded its respective drinking water
criteria (DHS and USEPA) at the culvert station (Poe S-1A). These levels were not

reflected in the river downstream of the culvert inflow.

All of these constituents were measured as total phase (unfiltered) during a period of
elevated suspended sediment levels. Although suspended sediment levels (turbidity)
Wereb not measured on April 14, 2000, turbidity was measured in the NFFR as part of .
routine monitoring conducted on March 30. Turbidity levels on the‘ sampling date were

visually similar to those observed on March 30, with higher levels in the NFFR upstream
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of Poe Dam and in the Poe Powerhouse Tailrace as compared with the Poe Reach.

Turbidity levels on March 30 ranged from 2.8 to 12.6 NTU.

Some differences between trace metal concentrations in the culvert samplé and the NFFR
samples were observed. This is largely explained by the difference in water quality that
oceurs above Poe Dam (the primary source of the culvert water) compared with the NFFR
in the Poe Reach. Past sampling has indicated that the NFFR above Poe Dam has higher
suspended sediment levels than the bypass reach. The typically lower levels in the bypass
reach are a result of the diluti;)n effect from the two tributaries (Mill and Flea Valley
creeks) and the comparatively long travel time between the dam and the sampling

location.

A second sampling of runoff from the spoil pile was conducted on March 5, 2001. This
effort was conducted after several days of significant rainfall. As a result, sheet runoff
was present in the catchment area and was flowing into the main culvert. Results of this
sampling effort are included in Table E2.5-11. Results of the in situ sampling on March
5, 2001, indicated that the culvert samples (Poe S-1A and Poe S-1B) represented a water
source that was different from the NFFR (both the bypass reach and the penstock flow).
This distinction was manifested primarily as a difference in conductivity between the
culvert and river samples. The temperature, turbidity, and pH parameters were similar in
all samples. Due to the configuration of the culvert discharge and the receiving channel,
it was not possible to make a flow measurement using traditional methods. Flow thrbugh

the culvert was visually estimated at approximately 2 to 3 cfs. On the day of sampling,
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sheet runoff through the catchment area at the toe of the spoil pile into the culvert drain
was present. The majority of this flow originated from the drainage system that runs

parallel with the railroad tracks.

Trace metal results from March 2001 indicate that of the thirteen constituents eight were
reported below their 'respective reporting lirﬁits [arsenic, cadmium, chromium, 1ead,.
mercury, nickel, selenium, and silver]. Barium, iron, and manganese, were reported at all
sample locations. Barium occurred at relatively similar concentrations in‘the culvert flow
and river stations. Irén was measured in the highest concentrations in the surface flow
(Poe S-1B). Copper was measured in the both the culvert flow (Poe S-1Ay;*and the
surface runoff sample (PoeS-1B). The culvert and runoff samples were also. the only

stations with detected levels of zinc.

Iron exceeded the drinking water criteria (DHS and USEPA) only at statioﬁ Poe S-1B
(surface runoff) during the March 2001 sampling effort (Appendix E2-4). Copper
exceeded the recommended levels for protection of freshwater aquatic lilfe (USEPA
National Ambient Water Quality Criteria, Freshwater Aéuatic Life Protection
Recommended Criteria)b at the culvert station (Poe S-1A) and in the surface runoff sample
(Poe S-1B) (Appendix E2-4). In addition, copper exceeded the criteria for freshwater
aquatic life protection [California Toxics Rule] (USEPA 40 CFR Part 131, Water Quality
Standards; Establishment on Numeric Criteria for Priority Toxic Pollutants for the State
of California) at these same two stations (Appendix E2-4). These levels were not

reflected in the river downstream of the culvert inflow.
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The condition of the spoil pile was visually evaluated on the day of sampling. In general,
the pile appeared to be stable with few erosion gullies, little accumulation of material at

the toe, and most of the surfaces having some degree of vegetative cover.

Spoil Pile Evaluation — (2002)
This section will present a summary of the 2002 spoil pile sampling. A compete

presentation of the monitoring effort with results is included in Appendix E2-1.

Phase I — Soil Sampling

Results of the TTI_;C analysis indicated that none of the discrete.samples from either spoil
pile exceeded the total threshold criteria. Levels of the CAM-17 metals from the spoil
pile samples using the TTLC method were typically similar to levels found in background
samples. Geologic data indicated that both tunnel sections were composed of similar
geologic materials. Data from both piles indicated that chromium, cobalt, and nickel
were significantly higher in the Background samples than the spoil pile samples. Barium
and copper were found in slightly higher concentrations in the spoil pile samples.
However, all levels were well below the threshold concentrations used to define

hazardous waste.

Results of the STLC-WET analysis indicated that none of the discrete samples exceeded
the soluble threshold criteria. Levels of the CAM-17 metals from the spoil pile samples
using the STLC-WET method were typically similar to levels found in background

samples. Only barium, copper, and nickel were found in detectable concentrations in the
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spoil pile samples. All levels were well below the threshold concentrations used to define

hazardous waste.

Results of the STLC-DI analysis were collected as an indicator of possible leachate
concentrations; there are no applicable threshold criteria established for the deionized
extraction method. Levels of the CAM-17 metals from the spoil pile samples using the
STLC-DI method were typically similar to levels found in background samples. Only
barium was found in detectable concentrations in the spoﬂ pile.samples using the DI

extraction method.

Phase II-Water Quality Sampling
Results of the dry (base flow) period sampling indicated that in situ conditions (water

temperature, conductivity, pH, and turbidity) were similar at all six monitoring stations.

Of the thirteen trace metal constituents only barium, chromium, copper, iron, manganese,

nickel, and zinc were measured vin detectable concentrations. Due to the low suspended
sediment concentration, filtration had little effect on the concentration of the detected
constituents, with the exception of copper, manganese and iron. These constituents
exhibited significant reductions in concentration after filtration. This indicates that these
constituents existed in the water column primarily as suspended matter and not as a
dissolved species. In general, there was little or no difference in water quality between |
the control and test stations. This was especially evident when comparing dissolved

concentrations.
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A comparison of sampling results from the dry period sampling with the applicable
regulatory criteria indicates that none of the dissolved metal concentrations exceeds any
of the listed criteria. Where applicable, hardness based criteria were calculated based on

measured hardness.

Results of the wet period sampling indicated that in situ data (water temperature,
conductivity, pH, and turbidity) was similar at all three river stations and the powerhouse
tailrace. The three stations associated with the leakage from Adit No. 2 exhibited the
influence from surface and ephemeral tributary/spring flow contributions. However, as
was observed during the dry period sampling, of the thirteen trace metal constituents only
barium, copper, iron, manganese, nickel, and zinc were measured in detectable
concentrations. In addition, silver was also measured in detectable concentrations. The
suspended sediment concentrations in the river were 2.0 to 8.5 times the levels measured
during the dry period. As a result, filtration significantly reduced the concentration of
copper, iron, manéanese, and nickel. In general, there was little or no difference in trace
metal concentrations between the conﬁol and test stations. This was especially evident

when comparing dissolved concentrations.

A comparison of sampling results from the wet period sampling with the applicable
regulatory criteria indicates that none of the dissolved metal concentrations exceeds any
of the listed criteria. Where applicable, hardness based criteria were calculated based on

measured hardness.
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Based on the data collected as part of the Poe Relicensing effort, the spoil piles associated

with the Poe Diversion Tunnel do not appear to contribute elevated levels of trace metals

. to the NFFR. TTLC and STLC analysis indicates that concentrations of the CAM-17

metals are well below the associated threshold criteria. Water sampling indicated that
there was no difference in trace metals concentrations in the NFFR downstream of either

the Adit No. 1 or Adit No. 2 piles.

E2.5.3.2 Results from 2003 Monitoring

' This Section will discuss the results of monitoring conducted by the Licensee in 2003. A

discussion of methods and monitoring locations is presented in Section E2.5.1.2.

E2.5.3.2.1 General Chemistry
Table E2.5-12 summarizes the general water quality data from the NFFR and tributary
streams for the' 2003 monitoring program. Water in the NFFR in the Poe Project area can«
be described as soft (31-56 mg/L as CaCO3) and of moderate to low alkalinity (2461
mg/L as CaCO3). The water of the NFFR is generally low in dissolved minerals as

measured by total dissolved solids (TDS) and specific conductance.

TDS levels ranged from 50 to 77 mg/L with no pattern of concentration distribution
apparent in the Project area. Mill Creek exhibited slightly softer conditions than the

NFFR, and Flea Valley Creek had slightly harder conditions.
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Table E2.5-12

Results of 2003 general water quality monitoring in the Poe Project.
Analytical Constituents

NFFR upstream of Poe Reservoir (Poe-1A)

Reporting wonr - -Sample Date ‘
Constituent Units  Limit 032703 05/13/03 . 08/13/03  10/15/03
General Chemistry
Calcium Total fraction mg/L 0.07 8.11 8.89 10.00 10.10
Magnesium Total fraction mg/L 0.001 3.17 345 3.73 4.96
Sodium ' Total fraction mg/L 0.02 2.50 2.76 435 4.77
-| Potassium Total fraction mg/L 0.03 0.58 0.64 0.81 1.37
Sulfate Total fraction mg/L 0.4 1.96 204 - 1.62 1.57
Chloride Total fraction mg/L 0.2 0.70 0.76 1.02 1.17
Total Dissolved Solids Total fraction mg/L 10 60 56 77 66
Total Hardness Total fraction mg/L 1.0 337 382 52.5 47.6
Total Alkalinity Total fraction mg/L 1.6 34.6 4.2 55.3 58.2
Trace Metals
Aluminum Total fraction mg/L 0.01 0.06 0.188 0.0433 0.018
Arsenic Total fraction mg/L 0.0001 0.00069 0.00044 0.00116 0.00121
Barium Total fraction mg/L 0.0002 0.014 0.015 0.011 0.013
Cadmium Total fraction 7 mg/L 0.00002 <0.00001 <0.000002 0.000005 <0.000002
Chromium Total fraction mg/L 0.0002 0.00057 0.00108 0.00061 0.00008
Copper Total fraction mg/L 0.000003 0.00114 0.00108 0.00051 0.00029
Iron Total fraction mg/L 0.0012 NS NS 0.0723 0.0799
Lead Total fraction mg/L 0.000002 0.000073 0.000037 0.000036 <0.000002
Manganese Total fraction mg/L 0.00001 0.02040 0.01780 0.03940 0.035
Mercury Total fraction mg/L 2.00E-07 2.83E-06 2.66E-06 3.80E-07 4.34E-07
Nickel Total fraction mg/L 0.000006 0.00199 0.00127 0.00041 0.00017
Selenium Total fraction mg/L 0.0001 <0.0003 <0.0001 0.0002 0.00025
Silver Total fraction mg/L 0.000008 <0.000008 <0.000008 <0.000008 <0.000008
Zinc Total fraction mg/L 0.00002 0.00064 <0.00002 0.00034 0.0001
Arsenic Dissolved fraction mg/L 0.00010 0.00066 0.00047 0.00109 0.00112
.?ﬁ‘,if“i“m Dissolved fraction mg/L 0.00002 .} 0.000(?_1“ <0.000002 <0.000002 0.000003
g Copper J Dlssolvedfractlon 3 ‘/mg\& 0,000003 T { 689971 L 0.00072 0.00043 0.00018
Iron Dissolved fracticn mg/L 0.0012 ~ 0.0250 0.0410 0.0021 0.0046
Lead Dissolved fraction mg/L 0.000002 0.000014 <0.000002 0.000002 <0.000002
Mercury Dissolved fraction mg/L 2.00E-07 2.09E-06 1.55E-06 <0.20E-06 3.04E-07
Nickel Dissolved fraction mg/L 0.000006 0.00144 0.00102 0.00021 0.00008
Silver Dissolved fraction mg/L 0.000008 <0.000008 <0.000008 <0.000008 <0.000008
Zinc ‘ Dissolved fraction mg/L 0.00002 0.00127 <0.00002 0.00046 <0.00002
Nutrients
Ammonia Total fraction mg/L 0.05 0.07 <0.05 <0.05 <0.05
Nitrate Total fraction mg/L 0.005 0.0656 0.0522 0.0741 0.0603
Orthophosphate Total fraction mg/L 0.005 0.0114 0.0118 0.0117 0.0145
Total Phosphorus Total fraction mg/L 0.03 <0.03 <0.03 <0.03 0.02
Chlorophyll a Total fraction ug/L 0.000045 0.78 3.94 1.48 0.22
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Table E2.5-12 (continued)

Poe Hydroelectric Project, FERC No. 2107
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Analytical Constituent
. NFFR at Pulga Gage Station (Poe-2A)
Reporting ~ Sample Date L
Constituent Units Limit 03/27/03 05/13/03 08/13/03 10/15/03
General Chemistry
Calcium Total fraction mg/L 0.07 7.27 8.40 9.83 9.68
Magnesium Total fraction mg/L 0.001 3.67 3.61 5.43 5.06
Sodium Total fraction mg/L 0.02 2.25 2.60 4.53 4.58
Potassium Total fraction mg/L 0.03 0.57 0.65 1.74 1.34
Sulfate Total fraction mg/L 04 1.94 1.93 1.65 1.56
Chloride Total fraction mg/L 0.2 0.65 . 0.72 0.97 1.01
Total Dissolved Solids Total fraction mg/L 10 57 57 72 67
Total Hardness Total fraction mg/L 1.0 337 36.3 52.0 46.6
Total Alkalinity ~ Total fraction mg/L 1.6 23.6 41.6 55.8 49.9
‘ Trace Metals
Aluminum Total fraction mg/L 0.01 0.033 0.111 0.0294 <0.010
Arsenic Total fraction mg/L 0.0001 0.00057 0.00045 - 0.00107 0.0011
Barium Total fraction mg/L 0.0002 0.012 0.014 0.012 0.011
Cadmium Total fraction mg/L  0.00002 <0.00001 <0.000002 <0.000002~ - <0.000002
Chromium Total fraction mg/L 0.0002 0.00050 0.00106 0.00058 0.00009
Copper Total fraction mg/L  0.000003 0.00079 0.00087 0.00050 0.00033
Iron Total fraction mg/L 0.0012 NS NS 0.0476 0.0478
Lead Total fraction mg/L  0.000002 0.000043 0.000020 0.000020 0.000007
Manganese Total fraction mg/L  0.00001 0.00984 0.01300 0.02240 0.0233
Mercury Total fraction mg/L  2.00E-07 2.01E-06 2.56E-06 4.80E-07 4.09E-07
Nickel Total fraction mg/L  0.000006 0.00181 0.00143 0.00071 0.00039
Selenium Total fraction mg/L 0.0001 <0.0003 <0.0001 0.00019 0.00034
Silver Total fraction mg/L  0.000008 <0.000008 <0.000008 <0.000008" <0.000008
Zinc Total fraction mg/L  0.00002 0.00040 <0.00002 0.00019 <0.00002
Arsenic Dissolved fraction mg/L 0.00010 0.00050 0.00034 0.00106 0.00096
Cadmium _ Dissolved fraction mg/L 0.00002 <0.000002 <0.000002 <0.000002 <0.000002
| Copper  Dissolved fraction ~ mg/L  0.000003 0.00058 0.00062 0.00038 0.00022
ron . Dissolved fraction ~ mg/L  0.0012 0.0200 0.0310 <0.002 0.0033
Lead Dissolved fraction ~ mg/L  0.000002 0.000010 <0.00001 <0.000002  <0.000002
Mercury Dissolved fraction = mg/L  2.00E-07 1.90E-06 1.85E-06 <2.0E-07 2.68E-07
Nickel Dissolved fraction ~ mg/LL.  0.000006 0.00156 0.00118 0.00046 0.00021
Silver Dissolved fraction =~ mg/L  0.000008 <0.000008 <0.000008 <0.000008  <0.000008
Zinc Dissolved fraction mg/L 0.00002 0.00019 <0.00002 0.00004 <0.00002
Nutrients
Ammonia Total fraction mg/L 0.05 0.06 <0.05 <0.05 <0.05
Nitrate Total fraction mg/L 0.005 0.0562 0.06 0.0731 0.0737
Orthophosphate Total fraction mg/L 0.005 0.0116 0.0112 0.0126 0.0159
Total Phosphorus Total fraction mg/L 0.03 <0.03 <0.03 <0.03 0.02
Chlorophyll a Total fraction pg/l.  0.000045 022 8.72 0.95 0.19
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Table E2.5-12 (continued)

Poe Hydroelectric Project, FERC No. 2107
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Analytical Constituent
NFFR downstream of Poe Dam (Poe-5)
Reporting Sample Date [
Constituent Units  Limit 0327003 05/13/03  08/13/03 1071503
General Chemistry
Calcium Total fraction mg/L 0.07 7.76 8.60 10.20 9.83
Magnesium Total fraction mg/L 0.001 3.16 3.27 3.65 4.87
Sodium Total fraction mg/L 0.02 2.50 2.67 4.38 4.71
Potassium Total fraction mg/L 0.03 0.69 0.66 1.40 1.41
Sulfate Total fraction mg/L 04 2.01 1.95 1.64 1.57
Chloride Total fraction mg/L 0.2 0.67 0.75 0.98 1.03
Total Dissolved Solids Total fraction mg/L 10 53 59 72 62
Total Hardness Total fraction mg/L 1.0 31.7 36.3 514 452
Total Alkalinity Total fraction mg/L 1.6 36.5 40.1 54.5 50.2
Trace Metals
Aluminum Total fraction mg/L 0.01 0.101 0.108 0.0214 0.0109
Arsenic Total fraction mg/L 0.0001 0.00059 0.00046 0.00102 0.00108
Barium Total fraction mg/L 0.0002 0.013 0.014 0.015 0.014
Cadmium Total fraction mgL  0.00002 0.000009 <0.000002  <0.000002  <0.000002
Chromium Total fraction mg/L 0.0002 0.00045 0.00097 0.00056 0.00026
Copper Total fraction mg/L.  0.000003 0.00093 0.00101 0.00064 0.00034
Iron Total fraction mg/L 0.0012 NS NS 0.0337 0.0389
Lead Total fraction mg/L 0.000002 0.000048 0.000040 0.000012 <0.000002
Manganese Total fraction mg/L 0.00001 0.00990 0.01550 0.01660 0.0188
Mercury Total fraction mg/L  2.00B-07 2.48E-06 2.44E-06 4.80E-07 5.38E-07
Nickel Total fraction mg/L 0.000006 0.00149 0.00129 0.00074 0.00038
Selenium Total fraction mg/L 0.0001 <0.0001 <0.00001 0.00023 0.00027
Silver Total fraction mg/L 0.000008 0.000021 <0.000008 <0.000008 <0.000008
Zinc Total fraction mg/L 0.00002 0.00039 0.00018 0.00016 <0.00002
Arsenic Dissolved fraction mg/L 0.00010 0.00060 0.00037 0.00098 0.00101
Cadmium Dissolved fraction mg/L 0.00002 <0.00001 <0.000002 <0.000002 <0.000002
Copper - Dissolved fraction  mg/L  0.000003 0.00075 0.00070 0.00056 0.00033
Tron " Dissolved fracion  mg/lL  0.0012 00190 . 0.0370 <0.002 0.0032
Lead Dissolved fraction ~ mg/L 0.000002 0.000011 <0.000002 <0.000002 <0.000002
Mercury Dissolved fraction mg/L 2.00E-07 1.74E-06 1.81E-06 3.10E-07- 5.40E-07
Nickel Dissolved fraction  mg/L 0.000006 0.00122 0.00093 0.00065 0.00027
Silver Dissolved fraction =~ mg/L 0.000008 <0.000008 <0.000008 <0.000008 <0.000008
Zinc Dissolved fraction mg/L 0.00002 0.00020 <0.00002 0.00003 <0.00002
Nutrients
Ammonia Total fraction mg/L 0.05 <0.05 <0.05 <0.05 <0.05
Nitrate Total fraction mg/L 0.005 0.079 0.0644 0.11 0.075
Orthophosphate Total fraction mg/L 0.005 0.0125 0.0106 0.0153 0.0174
Total Phosphorus Total fraction mg/L 0.03 <0.03 <0.03 <0.03 0.02
Chlorophyll a Total fraction pg/L 0.000045 0.21 4.86 0.81 0.12
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Table E2.5-12 (continued)
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Analytical Constituent
NFFR upstream of Poe Powerhouse (Poe-3)
Reporting Sample Date C
Constituent Units Limit ..03/27/03 05/13/03 08/13/03... .. . 10/15/03
General Chemistry
Calcium Total fraction mg/L 0.07 7.51 8.59 10.20 9.53
Magnesium Total fraction mg/L 0.001 345 4.02 5.59 " 531
Sodium Total fraction mg/L 0.02 222 2.62 4.38 4.56
Potassium Total fraction mg/L 0.03 0.58 0.67 141 1.41
Sulfate Total fraction mg/L 0.4 1.98 1.99 1.75 1.70
Chloride Total fraction mg/L 0.2 0.64 0.77 0.96 1.06 .
Total Dissolved Solids Total fraction mg/L 10 50 59 74 60
Total Hardness Total fraction mg/L 1.0 327 382 56.2 46.6
Total Alkalinity Total fraction mg/L 1.6 - 299 40.9 60.7 52.6
Trace Metals
Aluminum Total fraction mg/L 0.01 0.021 0.116 0.026 <0.010
Arsenic Total fraction mg/L 0.0001 0.00055 0.00046 0.00098 0.00101
Barium Total fraction mg/L 0.0002 0.012 0.014 0.013 0.012
Cadmium Total fraction mg/L 0.00002 <0.00001 <0.000002 <0.000002  <0.000002
Chromium Total fraction mg/L 0.0002 0.00064 0.00111 0.00103 .. 0.00011
Copper Total fraction mg/L ~ 0.000003 0.00077 0.00080 =4 0.00032
Iron Total fraction mg/L 0.0012 NS NS 0.0213
Lead Total fraction mg/L 0.000002 0.000047 0.000021 0.000011 <0.000002
Manganese Total fraction mg/L 0.00001 0.00726 0.00857 0.00987 0.00552
Mercury Total fraction mg/L 2.00E-07 2.61E-06 2.37E-06 4.70E-07 3.86E-07
Nickel Total fraction mg/L 0.000006 '0.00161 0.00139 0.00076 0.00047
Selenium Total fraction mg/L 0.0001 <0.0003 <0.0001 <0.0001 0.00015
silver Total fraction mg/L 0.000008 <0.000008  <0.000008 <0.000008 <0.000008
Zinc Total fraction mg/L 0.00002 0.00038 0.00016 0.00011 <0.00002
Arsenic Dissolved fraction ~ mg/L 0.00010 0.00049 0.00028 0.00102 0.00101
Cadmium Dissolved fraction mg/L 0.00002 <0.00001 <0.000002 <0.000002 <0.000002
Copper i} AD'ié-sAbklb\}éd'ﬁ‘éction‘; mg/L 0.000003 0.00060 0.00059 0.00050 0.00029
Iron Dissolved fraction ~ mg/L  0.0012 0.0220 0.0140 0.0020 0.0035
Lead Dissolved fraction ~ mg/L 0.000002 0.000014 <0.000002 <0.000002 <0.000002
Mercury Dissolved fraction mg/L 2.00E-07 1.79E-06 1.56E-06 <2.0E-7 3.87E-07
Nickel Dissolved fraction =~ mg/L 0.000006 0.00132 0.00120 0.00066 0.00042
Silver Dissolved fraction mg/L 0.000008 0.000012 <0.000008 <0.000008 <0.000008
Zinc "Dissolved fraction ~ mg/L 0.00002 0.00022 <0.00002 0.00111 <0.00002
Nutrients
Ammonia Total fraction mg/L 0.05 | <0.05 <0.05 <0.05 <0.05
Nitrate Total fraction mg/L 0.005 0.0622 0.0695 0.0757 0.069
Orthophosphate Total fraction mg/L 0.005 0.0104 0.0097 0.0118 0.0155
Total Phosphorus Total fraction mg/L 0.03 <0.03 - <0.03 <0.03 0.03
Chlorophyll a Total fraction png/L 0.000045 0.38 2.19 0.30 0.09
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Analytical Constituent
NFFR at Big Bend Dam (Poe-7)
Reporting Sample Date L ——
Constituent Units  Limit - 03/27/03 105/13/03 08/13/03 . 10/15/03
General Chemistry
Calcium Total fraction mg/L 0.07 7.72 8.57 10.20 9.95
Magnesium Total fraction mg/L 0.001 3.00 341 3.74 4.86
Sodium Total fraction mg/L 0.02 236 2.67 437 4.68
Potassium Total fraction mg/L 0.03 0.57 0.64 0.82 1.33
Sulfate Total fraction mg/L 04 1.93 1.96 1.66 1.60
Chloride Total fraction mg/L 02 0.67 0.77 1.05 1.05
Total Dissolved Solids Total fraction mg/L 10 55 62 72 63
Total Hardness Total fraction mg/L 10 30.7 372 53 46.6
Total Alkalinity Total fraction mg/L 1.6 31.2 40.7 55 52.1
Trace Metals
Aluminum Total fraction mg/L 0.01 0.32 0.143 0.0282 <0.010
Arsenic Total fraction mg/L 0.0001 0.00068 0.00042 0.00125 0.00115
Barium Total fraction mg/L 0.0002 0.013 0.014 0.012 0.011
Cadmium Total fraction mg/L  0.00002 <0.00001 <0.000002 0.00001 <0.000002
Chromium Total fraction mg/L 0.0002 0.00058 0.00107 0.00054 0.0001
Copper Total fraction mg/L - 0.000003 - 0.00118 0.00096 0.00052 0.0003
Iron Total fraction mg/L. 0.0012 NS NS 0.0511 0.135
Lead Total fraction mg/L  0.000002 0.000103 0.000029 0.000043 <0.000002
Manganese Total fraction mg/L 0.00001 0.02300 0.01520 0.02220 0.0276
Mercury Total fraction mg/L 2.00E-07 2.51E-06 2.46E-06 2.10E-07 3.90E-07
Nickel Total fraction mg/L  0.000006 0.00201 0.00130 0.00040 0.00019
Selenium Total fraction mg/L 0.0001 <0.0001 <0.00001 0.0002 0:00016
Silver Total fraction mg/L.  0.000008 <0.000008 <0.000008 <0.000008 <0.000008
Zinc Total fraction mg/L.  0.00002 0.00076 <0.00002 0.00038 0.0003
Arsenic Dnssolved fraction mg/L  0.00010 0.00059 0.00038 0.00112 0.00105
Cadmium Dissolved fraction  mg/L  0.00002 <0.00001 <0.000002 <0.000002 <0.000002
“Copper ! Dissolved fraction | mg/L  0.000003 0.00065 0.00065 0.00042 0.00026
Iron Dussolved fraction mg/L 0.0012 0.0180 0.0210 <0.002 0.0041
Lead Drssolved fraction mg/L  0.000002 0.000010 0.000009 <0.000002 <0.000002
Mercury Dnssolved fraction mg/L  2.00E-07 1.81E-06 1.91E-06 . <2.0E-07 2.17E-07
Nickel Dissolved fraction mg/L  0.000006 0.00131 0.00100 0.00027 0.00013
Silver Dissolved fraction ~ mg/L.  0.000008 <0.000008 <0.000008 <0.000008 <0.000008
Zinc Dnssolved fraction mg/L  0.00002 0.00025 <0.00002 0.00011 <0.00002
Nutrients
Ammonia Total fraction mg/L 0.05 <0.05 <0.05 <0.05 <0.05
Nitrate Total fraction mg/L 0.005 0.0593 0.0767 0.0782 0.0633
Orthophosphate Total fraction mg/L 0.005 0.0113 0.0106 0.0124 0.0166
Total Phosphorus Total fraction mg/L 0.03 <0.03 <0.03 <0.03 0.03
Chlorophyll a Total fraction pg/L - 0.000045 0.32 4.58 0.69 - 0.10
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Table E2.5-12 (continued)

T
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Analytical Constituent
Mill Creek upstream of Hwy 70 (MC)
Reporting Sample Date
Constituent Units Limit 032703 05/13/03 08/13/03 10/15/03
. General Chemistry
Calcium Total fraction mg/L 0.07 3.10 C 279 3.90 3.90
Magnesium . Total fraction mg)L 0.001 5.52 520 6.39 7.08
Sodium " . Total fraction mg/L 0.02 1.15 1.11 1.28 1.65
Potassium, Total fraction mg/L 0.03 0.41 0.40 038 0.01
Sulfate Total fraction mg/L 0.4 1.26 1.16 1.79 2.04
Chloride Total fraction mg/L 0.2 0.41 0.51 0.57 0.56
Total Dissolved Solids Total fraction mg/L 10 51 51 61 50
Total Hardness ' Total fraction mg/L 1.0 30.7 204 41.5 40
Total Alkalinity Total fraction mg/L 1.6 314 32.1 39.6 39.1
. Trace Metals .
Aluminum Total fraction mg/L 0.010 0.022 0.240 0.016 <0.010
Arsenic Total fraction mg/L 0.0001 <0.00010 <0.00010 <0.00010 0.00017
Barium " Total fraction mg/L 0.0002 0.008 0.008 0.011 0.012
Cadmium Total fraction mg/L  0.000002 <0.000002 <0.000002 <0.000002 <0.000002
Chromium Total fraction mg/L 0.0002 0.0008 0.0013 - 0.001L: 0.00046
Copper Total fraction *~ mg/L  0.000003 0.0002 0.0002 0.0002° 0.00004
Iron Total fraction = mg/L 0.005 NS NS 0.0124 0.006
Lead Total fraction mg/L  0.000002° <0.00001 0.000011  <0.000002 <0.000002
Manganese Total fraction mg/L 0.00001 0.00056 0.00061 0.00060 0.00026
Mercury Total fraction mg/L  2.00E-07 1.54E-06 1.79E-06 <2.0E-7 3.19E-07
Nickel Total fraction mg/L  0.000006 0.0052 0.0059 0.0043 0.00391
Selenium Total fraction mg/L 0.0001 <0.0001 0.0001 0.00013 0.00038
Silver Total fraction - mg/L  0.000008 <0.000008 <0.000008 <0.000008 <0.000008
Zinc Total fraction -~ mg/L 0.00006 0.00031 <0.00006 0.00004 <0.00002
Arsenic Dissolved fraction mg/L 0.00010 <0.00010 - <0.00010 0.00012 0.00014
Cadmium Dissolved fraction mg/L 0.00002 <0.000002 <0.000002 -<0.000002 0.000006
“Copper 5 :___Dis_so,lved fraction ! mg/L  0.000003 0.00013 0.00006 0.00017 0.00005
Iron Dissolved fraction mg/L 0.005 <0.0050 <0.0050 <0.002 <0.0020
Lead Dissolved fraction mg/l. 0.000002 <0.00002 <0.000002 <0.000002 <0.000002
Mercury Dissolved fraction mg/L 2.00E-07 1.31E-06 1.41E-06 <2.0E-7 2.60E-07
Nickel Dissolved fraction mg/L . 0.000006 0.00472 0.00526 0.00429 0.00362
Silver Dissolved fraction mg/L 0.000008 <0.000008 <0.000008 <0.000008 <0.000008
Zinc Dissolved fraction mg/L 0.00002 0.00013 <0.00002 0.00007 <0.00002
Nutrients -
Ammonia Total fraction mg/L 0.05 <0.05 . <0.05 <0.05 <0.05
Nitrate Total fraction mg/L 0.005 0.03 0.06 0.10 0.09
Orthophosphate Total fraction mg/L 0.005 0.01 0.01 0.02 0.03
Total Phosphorus Total fraction mg/L 0.03 <0.03 <0.03 <0.03 0.02
Chlorophyll a Total fraction ng/L 0.000045 0.06 1.27 0.08 0.08
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| Table E2.5-12 (continued)

Poe Hydroelectric Project, FERC No. 2107

© 2003, Pacific Gas and Electric Company

Analytical Constituent
Flea Valley Creek (FVC)
Reporting Sample Date e .
Constituent Units Limit 03/27/03 105/13/03 08/{3/03 :10/15/03 ¢
General Chemishy
Calcium Total fraction mg/L 0.07 11.61 10.40 13.00 13.20
Magnesium Total fraction mg/L 0.001 8.65 8.72 8.58 9.07
Sodium Total fraction mg/L 0.02 3.54 3.35 4.60 4.83
Potassium Total fraction mg/L 0.03 1.51 1.34 2.31 2.21
Sulfate Total fraction mg/L 0.4 374 327 4.92 543
Chloride Total fraction mg/L 0.2 1.12 1.18 1.16 1.18
Total Dissolved Solids Total fraction mg/L 10 101 95 107 101
Total Hardness Total fraction mg/L 1.0 61.9 61.7 78.5 724
Total Alkalinity Total fraction mg/L 1.6 66.6 69.1 76.5 74.9
Trace Metals .
Aluminum Total fraction mg/L 0.01 0.064 0.129 0.121 0.0122
Arsenic Total fraction mg/L 0.0001 0.00036 0.00012 0.00048 0.00041
Barium Total fraction mg/L 0.0002 0.019 0.017 0.026 0.025
Cadmium Total fraction mg/L 0.00002 <0.00001 <0.000002 0.000002 <0.000002
Chromium Total fraction mg/L 0.0002 0.00093 0.00168 0.00160 0.00033
Copper Total fraction mg/L 0.000003 0.00040 0.00036 0.00068 0.00032
Iron Total fraction mg/L 0.0012 NS NS 0.074 0.011
Lead Total fraction mg/L 0.000002 0.000015 <0.000002 0.000047 0.000025
Manganese Total fraction mg/L 0.00001 0.00085 0.00097 0.00246 0.00156
Mercury ' Total fraction mg/L 2.00E-07 1.62E-06 1.59E-06 7.20E-07 2.35E-07
Nickel Total fraction mg/L 0.000006 0.00151 0.00172 0.00213 0.00148
Selenium Total fraction mg/L 0.0001 <0.0003 <0.00001 0.00031 0.00023
Silver Total fraction mg/L 0.000008 <0.000008 <0.000008 <0.000008 <0.000008
Zinc Total fraction mg/L 0.00002 0.00024 <0.00002 0.00043 0.00003
Arsenic Dissolved fraction = mg/L 0.00010 0.00035 <0.00010 0.00049 0.00043
_Cadmium Dissolved fraction =~ mg/L 0.00002 <0.00001 <0.000002 <0.000002 0.000003
{ copper 4 ‘Dissolved fraction! mg/L  0.000003 0.00029 0.00021 0.00030 0.00016
Iron Dissolved fraction ~ mg/L 0.0012 0.0190 <0.0050 <0.002 <0.0020
Lead Dissolved fraction =~ mg/L 0.000002 <0.00001 <0.000002 <0.000002 <0.000002
Mercury Dissolved fraction  mg/L 2.00E-07 1.29E-06 1.70E-06 <2.0E-7 2.95E-07
Nickel Dissolved fraction =~ mg/L 0.000006 0.00128 0.00145 0.00105 0.0008
Silver Dissolved fraction mg/L 0.000008 <0.000008 <0.000008 <0.000008 <0.000008
Zinc Dissolved fraction ~ mg/L 0.00002 0.00016 <0.00002 0.00011 <0.00002
Nutrients
Ammonia Total fraction mg/L 0.05 <0.05 <0.05 <0.05 <0.05
Nitrate Total fraction mg/L 0.005 0.036 0.062 0.079 0.084
Orthophosphate Total fraction mg/L 0.005 0.033 0.030 0.041 0.049
Total Phosphorus Total fraction mg/L 0.03 0.03 <0.03 0.04 0.05
Chilorophyll 2 Total fraction pg/L 0.000045 0.09 1.92 1.08 0.03
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In situ Parameters®

Table E2.5-12 (continued)

Synoptic pH Conductivity
Temperature (Iab) (@ 25°C)
Station Date Time (°C) (units) (umhos/cm)
Poe-1C 03/27/03 1508 9.4 8.0 57
05/13/03 1430 12.1 8.5 64
08/13/03 1510 20.1 79 104
10/15/03 NS - - -
Poe-1B 03/27/03 1448 7.9 7.8 79
05/13/03 1400 10.5 85 84
08/13/03 1500 19.2 7.8 100
10/15/03 NS - - -
Poe-1A 03/27/03 1413 7.9 7.8 73
05/13/03 800 11.0 8.5 83
08/13/03 805 19.2 7.8 114
10/15/03 830 14.3 8.7 106
Poe-5 03/27/03 1337 9.5 7.8
05/13/03 830 111 8.5
08/13/03 845 19.3 8.1
10/15/03 900 144 8.1 107
/'/\
U Mill Creek 03/27/03 1317 7.9 8.0 62
05/13/03 900 8.5 8.4 60
08/13/03 910 13.4 8.0 78
10/15/03 915 9.9 8.3 82
Flea Valley 03/27/03 1200 10.3 8.3 134
Creek 05/13/03 1010 10.7 8.2 132
08/13/03 1020 13.8 8.3 157
10/15/03 945 11.8 7.9 156
Poe-2A 03/27/03 1236 95 8.3 74
05/13/03 930 11.1 8.3 80
08/13/03 942 18.4 8.0 112
10/15/03 930 14.0 8.2 106
Poe-6 03/27/03. NS - — —
05/13/03 NS - - —
08/13/03 1412 204 8.3 112
10/15/03 NS - --- -
NS = Not sampled
[
O
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I situ Parameters’

Table E2.5-12 (continued)

Synoptic

Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company

pH Conductivity
: Temperature (1ab) (@ 25°C)
Station Date Time (°C) (units) (1mhos/cm)

Poe-3 03/27/03 915 8.9 7.8 73
05/13/03 1215 12.5 8.7 85
08/13/03 1230 211 8.3 118
10/15/03 1330 14.8 8.2 106

Poe-4B 03/27/03 946 8.5 7.9 71
05/13/03 1236 11.0 8.2 79
08/13/03 1256 19.4 8.4 111
10/15/03 1340 14.5 7.7 106

Poe-7 03/27/03 1030 8.7 7.8 71
05/13/03 1130 114 8.3 81
08/13/03 1145 194 8.4 113
10/15/03 1230 14.5 7.7 106
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The primary cation at all sampling stations in the NFFR was calcium, followed by

magnesium and sodium. The levels of each of these three constituents were similar
between stations. Calcium levels ranged from 7.3 to 10.2 mg/L; magnesium values
ranged from 3.0to 5.6 mg/L; and average sodium levels ranged from 2.2 to 4.5 mg/L.
Magnesium was the primary cation in Mill Creek, with Flea Valley Creek having calcium

as the predominate cation.

The primary anion at all sampling stations in the NFFR was bicarbonate, followed by
sulfate and chloride. The levels of each of these constituents were similar between

stations. Average sulfate levels in.the NFFR ranged from 1.6 to 2.0 mg/L; and chloride

ranged from 0.6 to 1.1 mg/L. Flea Valley Creek exhibited slightly higher sulfate

concentrations that either the NFFR or Mill Creek.

Specific cbnductance in the river stations ranged from 57 to 118 umhos/cm. There was
no measurable difference iﬁ conductivity between stations above Poe Dam and those in
the bypass reach. There was aA slight tendency for conductivity to increase as water
passed downstrea;n througi; thq bypass ;each. Conductivity in Mill Crgek was the lowest
of all the stations sampled with levels ranging from 60 to 82 umhos/cm. Flea Valley

Creek had the highest conductivity levels of any of the stations, ranging from 132 to 156

pmhos/cm.

The pH of the NFFR in the Project area was consistent between stations, varying less than
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0.5 units from one station to the next. NFFR pH values ranged from 7.7 to 8.7 units.
There was no detectable pattern in concentration between upstream and downstream
stations. The pH of the tributaries was similar to that found in the main NFFR, ranging

from 7.9 to 8.4 units.

The general water chemistry data collected during this study were similar to data in
previous monitoring years (1999-2000). No spatial or temporal trends in the general

chemistry data attributable to Project operations were noted.

E2.5.3.2.2 Results of Trace Metal Monitoring

Trace metal samples were collected. from the seven sampling stations during the 2003
monitoring effort. Trace metal samples were collected in order to test for total and
dissolved phases. Fourteen metal species were analyzed as total; of these same species
nine were evaluated for dissolved concentrations. For the 2003 monitoring effort, the
Licensee used Ultra Clean collection techniques and analytical methods that resulted in
much lower detection limits than the 1999-2000 monitoring effort. As a result of these
lower reporting limits most of the metal species evaluated were detected at each station at
some point during the monitoring effort. On average, metal concentrations in samples
from the two tributary streams were slightly lower than those measured in the five river
stations. Concentrations at all stations tended to be higher in samples collected during the

early spring (March 2003) and late runoff (May 2003) sampling efforts. This was related
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to elevated levels of suspended sediments, and increased non-point source runoff from

~ the watershed.

During the four sampling efforts only aluminum (total) was measured at levels exceeding
any applicable regulatory criteria. Concentrations of total aluminum in May 2003
exceeded the recommended criteria for the protection of freshwater aquatic life (USEPA -
National Ambient Water Quality Criteria) at all seven stations. Total aluminum exceeded
the same criteria at Poe-5 and Poe-7 in the March 2003 samples and at Flea Valley in the
August 2003 sample. Total aluminum exceeded the California Department of Health
Services Drinking water standard at Poe—7 and Flea Valley Cféek in March 2003.and Mill
Creek in May 2003. A complete comparison of the 2003 analytical resﬁi;;;;vith the

various applicable regulatory criteria is presented in Appendix E2.4.

E2.5.4 Results of Dissolved Oxygen Monitoring

The DO concentration of a water body is largely a function.of water temperature and
atmospheric pressure (i.e., elevation). Oxygen levels decrease with increasing water
temperature. Because of the stable temperature regime, hlgh aeration caused by
turbulence in channel flows, and relatively low levels of aquatic vegetation, DO levels are

maintained at a saturation condition throughout the Project area.
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E2.5.4.1 Results from 1999-2000 Monitoring

E2.5.4.1.1 General Conditions
Table E2.5-13 summarizes the DO monitoring results for the Project area.
Figure E2.5-27 compares DO saturation at all NFFR stations for the period June-

September 1999 and 2000.

In situ monitoring of DO indicates that levels follow seasonally defined patterns. In
general, DO concentrations were highest in March, coinciding with the coldest water
temperatures. In contrast, the highest percentage saturation occurred during the summer
and was associated with the powerhouse tailrace. These high saturation values were
present only in the tailrace itself and quickly returned to values less than super-saturation
(115%) at downstream locations. There was ho typical pattern of concentration changes
within the bypass reach. DO levels were generally similar throughout the reach during
any given sampling period. Levels did tend to be higher in the upstream stations
compared with those in the bypass reach. DO levels in the stations upstream of Poe Dam
ranged from 7.6 to 13.6 mg/L (88 to 125% saturation); DO levels in the Poe Reach
ranged from 8.0 to 12.2 mg/L (83 to 119% saturation); and DO levels in the two tributary

streams were similar, ranging from 8.3 to 10.0 mg/L (86 to 108% saturation).
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Table E2.5-13

Results of 1999, 2000, and 2003 dissolved oxygen monitoring in the Poe Project

_Dissolved Oxygen
‘ Temp. Level Saturation
Station Location Date Time (°C) (mg/L) (%)
Poe-1A  NFFR above Poe 03/24/99 1100 7.2 12.5 109
Reservoir ’ 06/16/99 1245 17.3 9.1 99
07/15/99 1715 20.2 10.8 125
08/11/99 908 19.1 9.8 111
09/15/99 1020 18.0 9.3 103
12/16/99 1015 4.1 13.6 110
03/30/00 940 83 10.7 96
06/14/00 955 17.5 9.2 101
07/12/00 915 18.8 9.6 108
08/09/00 937 20.6 9.2 107
09/13/00 1013 17.0 11.0 119
03/27/03 1413 79 11.0 97
05/13/03 800 11.0 11.3 107
08/13/03 805 19.2 10.5 119
10/15/03 830 143 10.5 108
Poe-1B  Cresta Powerhouse 06/16/99 1215 17.2 94
tailrace 07/15/99 1215 17.2 94
08/11/99 915 19.2 9.8
~ 09/15/99 907 18.0 9.5
06/14/00 1030 174 9.2
07/12/00 846 18.8 9.3
08/09/00 900 20.7 9.2 108
09/13/00 933 17.0 11.0 119
03/27/03 1448 7.9 11.1 99
05/13/03 1400 10.5 123 116
08/13/03 1500 19.2 10.5 119
10/15/03 NS - NS NS NS
Poe-1C  NFFR above Cresta 06/16/99 1200 17.0 8.2 89
Powerhouse ’ 07/15/99 —
’ 08/11/99 - - - -—
09/15/99 945 17.0 8.2 89
06/14/00 1100 175 8.6 94
07/12/00 940 18.7 8.4 94
08/10/00 1015 20.0 7.6 88
09/14/00 1010 16.7 9.0 97
03/27/03 1508 9.4 10.2 94
05/13/03 1430 121 110 108
08/13/03 1510 = 20.1 9.9 114
10/15/03 NS NS NS NS
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Table E2.5-13 (continued)

Dissolved Oxygen
Temp. Level Saturation
Station Location Date Time (O (mg/L) (%)
Poe-2A.  NFFR at Pulga 03/24/99 1200 72 122 106
Bridge (NF-23) 06/16/99 1330 185 8.3 92
07/15/99 1330 214 10.1 119
08/11/99 1130 19.2 8.2 93
09/14/99 1342  19.0 9.1 102
12/16/99 1100 4.5 10.2 83
03/30/00 1015 7.9 11.2 99
06/14/00 1230 184 9.1 101
07/12/00 1110 19.3 8.6 97
08/09/00 1145  21.1 8.4 98
09/13/00 1200 174 9.4 102
03/27/03 1236 9.5 10.5 97
05/13/03 930 11.1 11.3 108
08/13/03 942 184 9.1 101
10/15/03 930 14.0 11.2 114
—>|Poe-3  NFFR above Poe 03/24/99 1300 7. 11.8 102
Powerhouse 06/16/99 1430 S 8.4 94
S 07/15/99 940 /195 110
q v 08/11/99 1230 184 9
T 09/14/99 1030 180 8.5 92
R 12/16/99 1200 5.1 12.0 97
£ % 03/30/00 1130 10.7 99
£:2 06/14/00 1430 1.4 8.2 95
R 07/12/00 1426  |22.0/ /{8.0 94
08/09/00 1345 2. 9.0 107
09/13/00 1330 18.1° 9.9 108
03/27/03 915 8.9 9.9 88
05/13/03 1215 12.5 10.9 105
08/13/03 1230 QLD {97 113
10/15/03 1330 148 11.6 118
Poe-4A  Poe Reservoir at 06/16/99 1030  17.2 9.2 100
Dam, near intake 07/15/99 . 1545 210 10.0 117
08/13/99 1415 19.5 9.5 108
09/15/99 1112 19.1 8.5 96
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Table E2.5-13 (continued)

Dissolved Oxygen

' Temp. Level Saturation
Station - Location Date Time (O) (mg/L) (%)
Poe-4B  Poe Powerhouse 06/16/99 1500 17.2 9.6 102
tailrace 07/15/99 950 20.0 11.1 125
08/13/99 1030 19.2 10.0 111
09/14/99 1000 18.0 9.8 106
12/16/99 1230 4.8 12.4 100
03/30/00 1140 8.7 133 118
06/15/00 1415 18.4 10.0 109
07/12/00 1345 19.2 9.8 109
(08/09/00 1400 20.8 9.7 i1l
09/13/00 1400 17.1 10.0 106
03/27/03 946 85 ' 114 101
05/13/03 1236 i1.0 124 116
08/13/03 1256 194 10.2 114
10/15/03 1340 14.5 113 115
Poe-5 NFFR below Poe 06/16/99 1130 17.3 9.0 98
Dam 07/15/99 1515 20.8 9.9 LIS%:
: 08/13/99 1345 20.0 9.0 104
09/15/99 1210 18.4 8.8 98
06/15/00 1545 19.0 9.1 103
07/12/00 1015 19.3 8.8 100
08/09/00 1042 21.0 8.4 99
09/13/00 1101 17.2 9.9 108
03/27/03 1337 9.5 10.3 95
05/13/03 830 11.1 12.1 115
08/13/03 845 19.3 8.6 98
10/15/03 900 14.4 83 85
Poe-6  NFFR at Bardee's 06/16/99 830 17.1 8.6 92
Bar 07/15/99 1130 20.1 10.2 © 116
08/13/99 1232 19.7 9.3 105
09/14/99 1230 17.9 9.1 99
06/15/00 1642 21.2 8.6 100
, . 07/12/00 1235 19.7 8.4 95
. 08/10/00 1145 20.0 8.0 91
09/14/00 1300 18.0 9.0 98
03/27/03 NS NS NS NS
05/13/03 NS NS NS NS
08/13/03 1412 20.4 10.9 125
10/15/03 = NS NS NS NS
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Table E2.5-13 (continued)

Dissolved Oxygen
. Temp. Level  Saturation
Station Location Date Time (O (mg/L) (%)
FVC Flea Valley Creek 06/16/99 930 12.8 94 . 93
07/15/99 1400 17.0 10.0 108
08/13/99 1530 16.4 8.8 94
09/16/99 910 13.9 9.6 97
06/14/00 1317 16.8 8.3 90
07/12/00 1145 15.6 8.6 91
08/09/00 1233 17.2 8.4 91
09/13/00 1230 15.2 9.5 99
03/27/03 1200 10.3 9.7 90
05/13/03 1010 10.7 12.3 116
08/13/03 1020 13.8 9.9 101
10/15/03 945 11.8 11.8 115
MC Mill Creek 06/16/99 1000 124 8.9 88
07/15/99 1430 17.2 10.0 108
08/13/99 1500 15.6 8.8 93
09/15/99 1245 14.5 9.0 93
06/14/00 1130 15.0 8.9 93
07/12/00 1040 14.6 8.8 91
08/09/00 1108 16.2 8.4 90
09/13/00 1132 14.3 8.4 86
03/27/03 1317 7.9 11.2 99
05/13/03 900 8.5 12.0 108
08/13/03 910 134 10.6 106
10/15/03 915 9.9 11.8 110
Poe-7 NFFR at Big Bend 03/27/03 1030 8.7 11.1 98
Dam 05/13/03 1130 114 12.6 119
08/13/03 1145 20.0 9.3 105
10/15/03 1230 15.0 11.7 120
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E2.5.4.1.2 Diel Oxygen Cycle

To evaluate the magnitude of diel DO cycling, the Licensee conducted a monitoring
program in the lower portion of the Poe Reach. The monitoring was conducted on
August 17 and 18, 1999 in a large pool upstream of Poe Powerhouse. The results of this
test are presented in Figure E2.5-28. Flow in the NFFR during this period was about 92
cfs, and water temperatures ranged from 19.0 to 21.9°C and averaged 20.3°C for the test’
period. DO values during the test ranged from 8.5 to 9.5 mg/L (96 .to‘ 109% saturation).
The diel fluctuation was 1.0 mg/L, which is relatively small. The data indicated that there
were no impacts related to'Water temperature or extreme changes in DO values indicative

of excessive aquatic plant growth.

E2.5.4.2 Results from 2003 Monitoring

As was seen during the 1999-2000 monitoring, there was no typical pattern of-

~ concentration changes within the bypass reach. DO levels were generally similar

throughout the reach during any given sampling period. Levels did tend to be higher in
the upstream stations compared with those in the bypass reach. Table E2.5-13 presents
the results of the 2003 monitoring effort. During the 2003 monitoring effort, DO 'le\lfels
in the stations upstream of Poe Dam ranged from 10.5 to 12.3 mg/L (97 to 119%
saturaﬁon); DO levels in the Poe Reach ranged from 8.3 to 12.1 mg/LL (85 to 126%
saturation); and DO levels in the two tributary streams were similar, ranging from 9.7 to
i2.3 mg/L (91 to 116% saturation). Levels measured during the 2003 monitoring effort

were similar to those observed in 1999-2000.
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E2.5.5 Results of Nutrient Monitoring

- E2.5.5.1 Results from 1999-2000 Monitorihg

Results of nutrient analysis are included in Table E2.5-10. Nitrogen species (nitrate,
ammonia, Kjeldahl nitrogen, and organic nitrogen) were not detected at any station during
any of the monitoring periods. Phosphorus species (orthophosphate and total
phosphorus) were detected only during the July 1999 period and were present at all
stations at similar concentrations. These concentrations were only slightly above the
detection limit. The results of the nutrient monitoring indicate that biostimulatory
compounds are not present in concentrations that could contribute to degraded water
quality in the Project area, and that there are no sustained organic discharges (agricultural

runoff, feed lot, and industrial) to the NFFR in the vicinity of the Poe Project.

E2.5.5.2 Results from 2003 Monitoring

Results of the 2003 nutrient analysis are included in Table E2.5-12. Ammonia species
was detected only at stations Poe-1A and Poe-2A in March 2003. Nitrogen species
(nitrate + nitrite) were detected at similar concentrations at all stations during all four
monitoring periods. Total phosphorus was detected above the reporting limit at all
stations in October 2003, in general total phosphorus levels were highest in Flea Valley
Creek. Orthophosphate was detected at similar concentrations at all stations during all
four monitoring periods. Orthophosphate concentrations tended to be highest in Flea
Valley Creek. Nutrient concentrations did not exceed any regulatory criteria during the

2003 monitoring effort. The results of the nutrient monitoring indicate that
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biostimulatory compounds are present in low concentrations that do not contribute to
degraded water quality in the Project area, and that there are no sustained organic
discharges (agricultural runoff, feed lot, and industrial) to the NFFR in the vicinity of the

Poe Project.

E2.5.6 Results of Coliform Bacteria Monitoring'

Two measurement methods were used to detect coliform bacteria. Total coliform is a
measure of all coliform bacteria regardless of origin. Fecal coliform is measure of coliform
bacteria originating from the waste products’ of warm-blooded animal species. The
concentration of coliform bacteria is generally reported as the most probaﬁi;(%if?iﬁmnber per

100 mL (MPN/100 mL). The typical sampling method involves collecting multiple

samples over the span of several weeks to establish a statistically accurate estimate of the

bacterial population. Routine coliform sampling conducted during this monitbring program
consisted of collecting a single sample during each effort. It is assumed that“this method

gives an acceptable estimate of the concentration of bacteria present at that time.
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E2.5.6.1 Results from 1999-2000 Monitoring

In 1999, coliform bacteria were measured at the three primary sampling stations in the
NFFR. During the 2000 monitoring program, the number of sampling stations was
increased to further define the concentration distribution within the bypass reach. Table
E2.5-14 summarizes the results of coliform bacteria sampling. Figure E2.5-29 compares

total coliform results at all stations for the period June-September 1999 and 2000.

Total coliform was present in the NFFR above Poe Reservoir throughout the program at
relatively low concentrations 8 to 50 MPN/100-mL. Total coliform was also present in
the NFFR above Poe Powerhouse throughout the program at concentrations similar to the
upstream station, except for July 1999 when an elevated concentration of 500 MPN/100-
mL was measured. Fecal coliform was present at both of these stations at low

concentrations. Concentrations ranged from less than 2 to 8 MPN/100-mL at the

upstream station (Poe-1A) and from less than 2 to 13 MPN/100-mL at the downstream

station (Poe-3).

To evaluate possible sources of coliform bacteria, samples were collected from additional
stations in the bypass reach. These samples were collected on two occasions in 1999
(September and December), in March 2000, and monthly for the period June-September
2000. Results indicated that levels of both species of coliform immediately below Poe
Dam (Poe-5) were similar to or slightly higher than those measured at the upstream station
(Poe-1A).
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- Table E2.5-14
¢ Results of 1999-2000 Coliform bacteria monitoring in the Poe Project
Total Fecal
Station Location Date (MPN/100mL)  (MPN/100mL)
Poe-1A NFFR above Poe 03/24/99 23 8
Reservoir 06/16/99 Iab error ! lab error !
07/15/99 23 <2
08/11/99 .50 <2
09/15/99 30 <2
12/16/99 8 4
03/30/00 8 8
06/14/00 17 4
07/12/00 50 2
08/09/00 220 <2
09/13/00 30 <2
Poe-2A NFFR at Pulga 03/24/99 N§? NS
Bridge (NF-23) 06/16/99 NS NS
07/15/99 NS NS
08/11/99 NS NS
09/15/99 110 4
12/16/99 17 2
03/30/00 4 2 -
- 06/14/00 130 4
( ) 07/12/00 50 2
N 08/09/00 70 <2
09/13/00 90 4
Poe-3 NFFR above Poe 03/24/99 23 4
Powerhouse 06/16/99 lab error* lab error*
07/15/99 500 13
08/11/99 22 4
09/15/99 30 4
12/16/99 8 : <2
03/30/00 2 <2
06/14/00 70 <2
07/12/00 50 4
08/09/00 220 <2
09/13/00 170 <2
Poe-5 NFFR below Poe 06/14/00 NS NS
Dam 07/12/00 50 4
08/09/00 130 7
09/13/00 : 80 <2
FVC Flea Valley Creek 06/14/00 300 17
07/12/00 130 2
08/09/00 130 4
09/13/00 300 4
MC . Mill Creek 06/14/00 170 4
N 07/12/00 50 9
’ , 08/09/00 90 <2
09/13/00 22 2
. 1. Laboratory method error, reported as present without a qualitative density value.
/k/ ) ' 2. NS=Not sampled.
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Total coliform levels in Mill Creek were typically similar to or slightly lower than the
NFFR during the summer 2000 sampling period, while fecal coliform levels in Mill
Creek tended to be slightly higher than the NFFR receiving waters during the same
period. Coliform levels in Flea Valley Creek were measured at concentrations that were
typically elevated over any of the other monitoring stations. Total coliform was measured
at levels 2.5 to 7.5 times the levels measured in the NFFR. Fecal coliform levels were

typically less elevated when compared with the NFFR.

The elevated coliform concentrations present in the tributary streams were not always
observed in the NFFR downstream of these tributaries. This is attributed to the small
flow volume present in both streams during the summer. Coliform concentrations in the

NFFR near Pulga (Poe-2A) were typically similar to those measured below Poe Dam

(Poe-5).

All detected coliform concentrations were less than the Basin Plan criteria for contact

recreation.

E2.5.6.2 Recreation Impacts on Coliform Density

E2.5.6.2.1 Poe Powerhouse Beach

Following discussions with the SWRCB in early 2001, the Licensee conducted a second
supplemental investigation of bacteriological density in the lower Project area. This
investigation involved the collection of 5 samples within a 30-day period. This sampling

was conducted between May 21 and June 15, 2001. Samples were collected prior to and
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following the 2001 Memorial Day holiday in an attempt to capture a worst-case event.
Samples were collected from the lower most location in the Poe Reach (Poe-3). Two

different sampling points were selected at this location where the main NFFR bifurcates

“into two channels. The first sampling point was in the main NFFR channel and

corresponded with the location of the routine water quality sampling site (Poe-3A). The

- second sampling point was in a small side channel off the main NFFR (Poe-3B). Both of

these stations sampled water that split off the same main channel upstream. These
channels also converged into one channel downstream of .the sampling locations. The
data from the 30-day sampling is presented in Table E2.5-15. This sampling effort
indicated that Poe -3A had a 30-day mean density of 6 MPN/100 mL for fecal coliform.
Poe-3B had a 30- day mean density of 5 MPN/100 mL. As indicated by this:data, both
stations had 30-day mean fecal coliform densities that were well below the 200:MPN/100

mL cited for contact recreation.
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Table E2.5-15

Summary of 30-day celiform sampling in lower portion of Poe Project.

Cumulative Coliform Bacteria

Station!  Date Time Days Total Fecal Units Remarks
Poe-3A  05/21/01 1130 0 220 2 MPN/100mL  Pre-holiday sampling
Poe-3B  05/21/01 1130 0 - -—--  MPN/100mL
Poe-3A  05/29/01 1130 8 280 13 MPN/100mL  Post-Memorial day
Poe-3B  05/29/01 1130 8 500 2 MPN/100mL  sampling
Poe-3A  06/04/01 950 14 900 2 MPN/100mL
Poe-3B  06/04/01 1000 14 300 4 MPN/100mL
Poe-3A  06/11/01 840 21 300 4 MPN/100mL
Poe-3B 06/11/01 850 21 300 13 MPN/100mL
Poe-3A  06/15/01 835 25 300 7 MPN/100mL
Poe-3B  06/15/01 845 25 500 2 MPN/100mL

o e e o o o S e e e
Poe- 30-day average 346 4 MPN/100mL

Poe-3B 30-day average 387 4 MPN/100mL

1 = Station location:
Poe-3A is in the main channel of the NFFR above Poe Powerhouse.
Poe-3B is in a side channel off the NFFR above Poe Powerhouse.
Both channels received the same source water upstream and converged to one channel downstream of the

sampling location
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Table E2.5-15

(Continued)

Cumulative Coliform Bacteria
Station’ Date Time Days Total Fecal Units Remarks
Bardees 06/26/03 1130 0 23 <2 MPN/100ml Pre-holiday sampling
| Campers on site

Bardees 07/07/03 1240 11 140 4 MPN/100ml Post-July 4 holiday

Heavy use 6/30 to 7/6
Bardees 07/11/03 945 15 500 27 MPN/100ml
Bardees 07/25/03 900 25 280 8 MPN/100ml
Bardees 08/06/03 930 900 4 MPN/100ml  Replacement sampling
Bardees Geometric 30-day average 210 5 MPN/100mt
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E2.5.6.2.2 Bardees Bar Beach

In early 2003, the SWRCB requested that the Licensee conducted a third supplemental
investigation of bac’;eriological density in the lower Project area. This investigation
involved the collection of 5 samples within a 30-day period at the Bardees Bar area. This
area is undeveloped (no installed facilities) but does receive relatively high recreational
use. The sampling was conducted between June 26 and August 6, 2003. Samples were
collected prior to and following the 2003 July Fourth holiday in an attempt to capture a
worst-case event. Samples were collected from the largest pool downstream of the
informal camping areas. The data from the 30-day sampling is presented in Table E2.5-
15. This sampling effort indicated that the Bardees Bar area had a 30-day mean density
of 10 MPN/100 m1 for fecal coliform. As indicated by this data, both stations had 30-day
mean fecal coliform densities that were well below the 200 MPN/100 ml cited for contact

recreation.

E2.5.7 Results of Suspended Sediment Monitoring

Two methods of measuring suspended sediment concentrations were used during the
monitoring program. Turbidity is a measure of suspended material using optical
methods; this method is best at measuring particle sizes ranging from clay to silt. The
total suspended solids (TSS) method measures all (mineral and organic) material

suspended in the water column.
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E2.5.7.1 Results from 1999-2000 Monitoring
Table E2.5-16 summarizes the results of suspended sediment sampling. Figure E2.5-30

compares the results of turbidity at all NFFR stations for the period June-September 1999

and 2000.

Turbidity levels ét the upstream stations tended to be higher, reflecting higher velocities,
than at stations in the bypass section. Turbidity levels at stations upstream of Poe Dam
ranged from 0.8 to 12.6 NTU. Levels in fhe bypass reach ranged from 0.6 to 6.7 NTU.
Turbidity in the tributaries was low, ranging from 0.2 to 0.9 NTU. For each station, the
highest turbidities were measured during | the March sampling’ effort. These levels

coincided with the periods of high runoff.

TSS levels were measured at the three primary NFFR stations during the period March
1999 through March 2000. The pattern of TSS concentration tended to be similar to
turbidity with higher concentrations present at stations upstream of Poe Dam, and
decreasing concentrations from upstream to downstream in the bypass reach. TSS levels

at all stations were low, ranging from less than 1.0 to 7.0 mg/L.
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Table E2.5-16

Results of 1999, 2000, and 2003 suspended sediment monitoring in the Poe Project

area
Turbidity. TSS
Station Location Date Time (NTU) (mg/L)
Poe-1A.  NFFR above Poe 03/24/99 1100 7.0 5.0
Reservoir 06/16/99 1245 23 <1.0
07/15/99 1715 2.6 <1.0
08/11/99 908 1.8 1.7
09/15/99 1020 5.6 2.6
12/16/99 1015 15 <1.0
03/30/00 940 7.2 5.9
06/14/00 955 2.6 -—--
07/12/00 915 35 -

08/09/00 937 3.0 —
09/13/00 1013 2.3 —

03/27/03 1413 5.0 42

05/13/03 800 1.7 1.9

08/13/03 805 <2.0 2.2

10/15/03 830 1.1 14

Poe-1B  Cresta Powerhouse 06/16/99 1215 2.6 —
Tailrace 07/15/99 1215 2.6 R —

08/11/99 915 24 —

09/15/99 907 7.5 ——

06/14/00 1030 25 —
07/12/00 846 29 —
08/09/00 900 24 ——
09/13/00 933 23 —
03/27/03 14438 4.6 -
05/13/03 1400 1.2 —
08/13/03 1500 <2.0 —_—
10/15/03 NS NS ——

Poe-1C  NFFR above Cresta 06/16/99 1200 0.5 —
Powerhouse 07/15/99 -- - ———
08/13/99 - — ——

09/15/99 945 4.0 ——
06/14/00 1100 25 .-
07/12/00 940 1.0 —
08/10/00 1015 2.1 ——
09/14/00 1010 0.8 ——
03/27/03 1508 38 —
05/13/03 1430 12 —
08/13/03 1510 <2.0 —
10/15/03 NS NS ——
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Table E2.5-16 (continued)

Turbidity. TSS
Station Location Date Time (NTU) (mg/L)
Poe-7 NFFR at Big Bend 03/27/03 1030 3.6 12.3!
Dam 05/13/03 1130 1.8 <1.0
08/13/03 1145 <2.0 1.3
10/15/03 1230 2.1 1.1

1. Value is suspected as non-representative of river condition due to localized disturbance that occurred

during sampling.
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E2.5.7.2 Results from 2003 Monitoring

Turbidity levels at the upstream stations tended to be higher, reflecting higher velocities,
than at stations in the bypass section. Turbidity levels at stations upstream of Poe Dam
ranged from 0.5 to 5.0 NTU. Levels in the bypass reach ranged from 0.8 to 2.7 NTU
(Table E2.5-16). For each of the river stations, the highest turbidities were measured
during the March sampling effort. These levels coincided with the periods of high runoff.

Turbidity in the tributaries was low, ranging from less than 0.5 to 1.6 NTU.

TSS levels were measured at the seven WQ stations during the period March through
October 2003 monitoring efforts. The pattern of TSS concentration tended to be similar
to turbidity with higher concentrations present at stations upstream of Poe Dam, and
decreasing concentrations from upstream to downstream in the bypass reach. TSS levels
at stations upstream of Poe Dam ranged from less than 1.0 to 4.2 mg/L. Turbidity levels
in the bypass reach ranged from less than 1.0 to 2.0 NTU (Table E2.5-16). For of the
river stations, the highest turbidities were measured during the March sampling effort.
These levels coincided with the periods of high runoff. TSS in the tributaries was low,
with Mill Creek levels always below the 1.0 mg/L detection limit. Turbidity levels in

Flea Valley Creek ranged from less than 1.0 to 3.1 NTU.

E2.5.7.3 Sediment Incipient Motion Study
The incipient motion analysis determines the flow threshold of sediment motion, which is
the minimum flow needed to mobilize a specific size of sediment. The predominant

factors in the calculation of sediment incipient motion are: channel velocity, energy slope
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at the cross section, and characteristic roughness height of the bed. = The median (Dsg)
size of the bed material is typicélly used to evaluate incipieﬁt motion conditions because,
in cobble and gravel bed streams, the full range of particle sizes in the bed are mobilized
over a very narrow range of shear stresses. At discharges less than the critical discharge
for the median size, the bed is essentially immobile. At higher discharges, virtually the

entire bed material matrix is in motion.

Analysis of the variation in dimensionless grain shear stress (t*) with discharge at key
locations provides a good representation of the dynamics of the study reach. Five grain
sizes, ranging from very fine to very coarse gravels, were included for incipient.motion
anaiysis. At each transect and a given sediment size, a shear stréss and flowrelationship
was developed. The threshold flow at which the sediment incipient motion-is: expected
for the giveq size is determined. Five threshold flows were used to construct.the curve
showing required minimum flow to mobilize the given sediment size. Each river section
typically contained five to six riverine cgtegories, varying from low gradient riffles to
runs. No pools were included in the analysis. These threshold flows versus grain-size
curves are then plotted together to determine an optimal range of discharges to nﬁobilize
various gravel sizes for each specific river section. The three sections of the Poe Reach,
therefore, yielded three “optimal discharge versus‘ grain-size” relationships (see Figure
E2.5-31). From these three relationships, a composite, best-fit relationship is then
inferred to typify the entire Poe Reach. Based on the composite curve for the Poe Reach,
the current instream flow release of 100 cfs at Poe Dam will mobilize sediments less than

6 mm (fine gravel) in size.
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Figure E2.5-1 Schematic diagram of the Poe Project water quality monitoring stations.
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Figure E2.5-2 Location of DO cycle and spoil pile stations used during special .investigations
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Figure E2.5-3 Location of pools used during thermal gradient investigation.
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NFFR Upstream of Cresta Powerhouse (Poe-1C)
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Figure E2.5-4 Comparison of 1999, 2000, and 2003 daily average water température in the NFFR upstréam of Cresta Powerhouse.
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NFFR Downstream of Cresta Powerhouse (Poe-1A)
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Figure E2.5-5 Comparison of 1999, 2000, and 2003 daily average water temperature in the NFFR downstream of Cresta Powerhouse.
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Poe Powerhouse (Poe-4B)

LN LML LA L LA L I N N N N B T O N T Ot M S

T S N 1O 5 S 0 T 0 O A T T O 300 I O O S 00 0 O S T T T T O T T O O O I N O T O T O T 2 O ¢ 0 OO O A

25.0

72 T e Y

7 e

19.0 4o

(D, ) eayeradureg,

£

)

e

A —

5.0

62/6
vC/6
61/6
y1/6
6/6

v/6

0¢/8
§T/8
07/8
S1/8
01/8
/8

I€/L
97L
12/L
91/L
I1/L

9/L

/L
9¢/9
12/9
91/9
11/9
9/9
1/9

—A—2003

—&—2000

—0— 1999

Figure E2.5-7 Comparison of 1999, 2000, and 2003 daily average water temperature in the Poe Powerhouse Tailrace.
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NFFR Below Poe Dam (Poe-5)
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Figure E2.5-8 Cdmparison of 1999, 2000, and 2003 daily average water temperature in the NFFR downstream of Poe Dam.
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Mill Creek upstream of Highway 70 culvert
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Figure E2.5-9 Comparison of 1999, 2000, and 2003 daily average water temperature in Mill Creek.
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Flea Valley Creek downstream of railroad bridge
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Figure E2.5-10 Comparison of 1999, 2000, and 2003 daily aV‘érage water temperature in Flea Valley Creek.
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NFFR at Pulga Gage Station (Poe-2A)
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Figure E2.5-11 Comparison of 1999, 2000, and 2003 daily average water temperature in the NFFR at Pulga gagiﬁg station.
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NFFR 1-Mile Downstream of Pulga Bridge (Poe-2B)
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Figure E2.5-12 Comparison of 1999 and 2000 daily average water temperature in the NFFR 1-mile downstream of Pulga Bridge.




NFEFR at Bardees Bar (Poe-6)
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NFFR Upstream of Poe Powerhouse (Poe-3)
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Figure E2.5-14 Comparison of 1999, 2000, and 2003 daily average water temperature in the NFFR upstream of Poe Powerhouse.
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2-day Average Temperature - Poe Reach 1999
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Figure E2.5-15 Comparison of 2-day average water temperature in Poe Reach of the NFFR in 1999.
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E2-177
Poe Hydroelectric Project, FERC No. 2107

© 2003, Pacific Gas and Electric Company




25

White-water Test Flow Release - May 2000

23 1

Temperature ( °C)

9 R U g Ut o Ut) AR SN
7 OO PPN KRR RN NIRRT PRy RS SRR PP I PN A
May 17, 2000 May 18, 2000 May 19, 2000 May 20, 2000 May 21, 2000 May 22, 2000
5 . : : . : : } ; . . + } : ; f : : . : + I : :
0O 6 12 18 0 6 12 18 0 6 12 18 0 6 12 18 0 6 12 18 0 6 12 18
Hour
—o—Poe-5 ~#—- Poe-2A —2—Poe-3

Figure E2.5-17 Comparison of diel temperature cycle at three stations in the Poe Reach during May 2000 test flow releases.
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Figure E2.5-18 Comparison of diel temperature cycle at three stations in the Poe Reach during September 2000 test flow releases.
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NFFR near Puiga Gaging Station: 1 mile below (Poe-2B) in 1999 and 2000 and at the station (Poe-2A) in 2003
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Figure E2.5-19 Predicted and observed water temperature in the NFFR 1-mile downstream of Pulga Gaging Station (Poe-2B).
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| Figure E2.5-20 Predicted and observed water temperature in the NFFR at Bardees Bar (Poe-6).
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Figure E2.5-21 Predicted and observed water temperature in the NFFR above Poe Powerhouse (Poe-3).
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Figure E2.5-23 Predicted and observed longitudinal temperature profiles in Poe Reach — 2000.
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Figure E2.5-24 Comparison of 2-day average water temperature in Poe Reach of the NFFR in 2003.
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NFEFR at Big Bend Dam (Poe-7)
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Figure E2.5-25 2003 daily average water temperature in the NFFR at Big Bend Dam (Poe-7).
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Figure E2.5-27 Comparison of dissolved oxygen saturation in the Poe Project
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Figure E2.5-29 Comparison of total coliform levels in the Poe Project.
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Figure E2.5-30 Comparison of turbidity 1eve1s in the Poe Project.
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E2.6 IMPACTS RELATED TO EXISTING PROJECT

E2.6.1 Applicable Agency Criteria and Resource Management Plans

Appendix E2-4 presents compaﬁsoﬁs of applicable regulatory criteria with the water
quality data collected by the Licensee in the Poe Project area. Most constituents that were
analyzed during the 1999-2000 and 2003 monitoring programs were within the limits

specified by regulatory agencies for fish and wildlife habitat, recreation, or domestic

purposes.

Water quality in the NFFR River system is generally good. Bacterial quality does meet
the Basin Plan criteria for contact recreation. The water chemistry conditions:bmeet most
of the objectives for the beneficial uses identified in the CVRWQCB Water Quality -
Control Plan (Basin Plan) and other applicable regulatory criteria. However, some
constituents were measured at levels that exceeded one or more regulatory criteria. These
exceedances were typically associated with high runoff periods and the associated
increase in suspended sediment. When exceedance conditions occurred they typically
occurred at multiple stations including unregulated tributary streams. All data collected

in the Project area is compared with the applicable regulatory criteria in Appendix E2-4.

- E2.6.2. Hydrology Impacts

The principal change in the hydrologic properties of the NFFR created by the Project is
the .impoundment of the NFFR water at Poe Reservoir and the subsequent diversion of

water through Poe Powerhouse, resulting in less than natural flows in the Poe Reach of
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the NFFR during most of the year. Additionally, by storing and delivering water on
demand, the extensive hydropower development throughout the entire NFFR watershed
greatly alters the river’s upstream hydrology. Under the true natural flow condition,
which excludes both the storage effect from all upstream reservoirs and the Project
operation, the estimated monthly mean flows, already presented in F iguré E2.3-11, ranged
from 800 cfs in August to 6,200 cfs in April for the p:eriod 1935-1958 (Pacific Gas and

Electrib Company 1994).

Comparatively, the mean monthly flows under the Project (for the period 1958-1998)
ranged from a regulated minimum of 61 cfs in August to 1,700 cfs in March. While the
magnitude of flows in the bypass reach has been reduced,; the hydrographic pattern of
peak flows occurring between January and April and the low flow period occurring

between July and September is retained.

Flow duration curves, based on the monthly mean flow data from the same database
above, were computed for each month under both natural flow (1935-1958, pre-Poe
Project operations) and Project operation (1958-1998) conditions. These two sets of
curves are presented in a series of figures in Appendix E2-5. Each set provides the
monthly flow duration curves for the above two conditions. The 50% value of each curve
represénts the median, which is the flow value for which 50% of the flows are greater and
the other 50% are less. It should be noted that there are differences between the medians
presented in Appendix E2-5 and the averages that were previously presented in Figure

E2.3-11. For the NFFR at Pulga, the average values are larger than the medians because
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of the very high episodic flood events that ranged several orders of magnitudes higher
than the median flow.

In‘ addition to changing the daily or monthly quantity of water that flows in the NFFR
reach between Poe Dam and Poe Powerhouse, the Project alters the rate of change in the
flow experienced in this reach. Once the flow in the NFFR reaches the maximum flow
capability of the powerhouse (appreximately 4,000 cfs) the Project would have a
decreasing influence on the rate of change unless a unit is taken fo—line. However, it is
reasonable to note that the slope of the hatural hydrograph (representing the rate of
change in flow) is less steep at flows below 4,000 cfs than at flows above 4,000 cfs.

Section E2.3.4 considered ramping rates experienced below Poe Dam during aitypical wet

- year (1998) based on current operation. Instances of flow rate changes in excess of 2,000

cfs per hour were experienced. While this rate of change might be eicperienced at high
flows (greater than 10,000 cfs) it would not be expected to occur at flow levels less than

4,000 cfs.

The operation of Poe Powerhouse and Big Bend Dam also alters the rate of change in the
flow below the powerhouse. As noted in Section E2.3.4, this impact is dampened by the

notch that was cut in Big Bend Dam.

The SWRCB has requested in a letter dated March 12, 2003, that the Licensee should
conduct a feasibility study to assess the removal of Big Bend Dam and the hydraulic need

for a replacement structure. The Licensee will address this issue in Appendix E3-16.
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E2.6.3. General Water Chemistry Impacts

As discussed previously, the Poe Project alters the NFFR’s hydrology between Poe
Reservoir and Big Bend Dam. However, except for water temperature, this change in

hydrology is not believed to have a significant impact on water quality.

Available water quality (water chemistry) information indicates that the use of Project
waters for hydroelectric generation is consistent with the beneficial uses identified in the
Water Quality Control Plan Report for the Sacramento River Basin (CVRWQCB 1998).
The steep gradient and resulting turbulent flows in the Poe Reach of the NFFR aerate the
stream and increase its natural assimilative capacity, which tends to maintain high water
quality. On the basis of available data, water quality impacts related to the Project are
believed to be minimal. Parameters of special concern are discussed in the following

sections.

As detailed in Appendix E2.4, the only constituent that exceeded regulatory criteria was
total iron during the 1999-2000 monitoring period and total aluminum during the 2003
monitoring effort. All instances of exceedance occurred during periods of elevated
suspended sediment, which was the result of naturally elevated runoff conditions
originating in the upper portions of the NFFR watershed and not a function of Project
operation. Both of the unregulated, non-Project tributaries (Mill Creek and Flea Valley
Creek) were monitored in 2003. These stream exhibited water quality (water chemistry)
conditions that were similar to samples collected from the main stem of the NFFR.

Specifically, trace metal concentrations showed similar trends and exceedance patterns to
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those from the NFFR.

E2.6.4 Water Temperature Impacts

Conditions within the Project are primarily derived from conditions at the Licensee’s
existing upstream projects. Potential changes to water quality and water temperature
associated with changes in the operational regime of the upstream projects are currently
being evaluated by the Licensee as part of the on-going relicensing and/or license
conditions effort for each of the projects (Rock Creek-Cresta [FERC 1962] and Upper
North Fork Feathef River [FERC 2105]). The feasibility of withdrawing cold water from
the large upstream storage reservoirs is being investigated as part of the Rock Creek-
Cresta license, while characterizing the water qualify condition of Lake Almanor on
downstream stream reaches is being investigated under the Upper North Fork Feather

River license.

E2.6.4.1 Existing Conditions

Development of the Poe Project has resulted in reduced flows in the Poe Reach of the
NFFR. This, in turn, has no doubt resulted in increased summer temperatures through
mbst of the reach, although the magr_u;t_u_di of this increase is unknown. Under existing
streamflow conditions, temperature characteristics vary from the upper portion of the Poe
Reach to the lower portion. In the upper portion, where the stream gradient is steeper
(1% to 2%) and the river channel is narrower, the travel time is shorter. Additionally,

there is significant topographic shading, as well as the contribution of cooler water from
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Mill Creek and Flea Valley Creek. Consequently, temperatures remain similar to
upstream sources. In the lower portion of the reach, as the stream gradient lessens, and as
the river channel widens, combined with the lower elevation (near 1,000 ft above mean
sea level [MSLY]), daily average water temperatures readily warm to temperatures that are

above 20°C during normal summer conditions.

The highest daily average water temperatures were observed in the NFFR immediately
upstream of Poe Powerhouse (Poe-3). The greatest change in daily average temperatures
occurred between stations located at Bardees Bar (Poe-6) and upstream of Poe
Powerhouse (Poe-3), reflecting the fact that physical conditions in the lower section of

the bypass reach contribute to a higher level of heating.

Diel fluctuations were relatively low (less than 1.0°C) in the upper portion of the Project
area (Poe-1A, Poe 4, Poe 5), reflecting the large volume of flow passing from Cresta
Powerhouse through Poe Reservoir. The small diel cycle was essentially the same
between these upper stations, with only a small increase observed as the water passes
through Poe Reservoir. As water passes downstream through the bypass reach, the
magnitude of the diel cycle increaseq to levels (2.5 to 3.0°C) comparable with those
observed in local unimpaired streams (Mill Creek and Flea Valley Creek). The diel cycle
was largest at the station located at Pulga bridge (Poe-2A), reflecting the influence of the
tributary streams upstream. As flows moved through the lower sections of the bypass
reach, the diel cycle stabilized at around 3.0°C. The diel cycles remained consistent

between years. Figure E2.6-1 compares the diel cycle at three NFFR stations and Mill
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Creek on July 14-16, 2000.

The result of increased flows released to the bypass reach during test flow events
indicated that there was little change in daily ;Lverage temperature with ‘increasing
volumes of water during the mild ambient conditions present during May and September.
The effect of increased release flows during this period was to dampen the diel cycle

(reduced daily maximum and increased daily minimum), particularly in the upper portion

- of the reach. The increased flows in the lower portion of the reach appear to have little

effect on the temperature regime. This is largely the result of the long‘ travel time
associated with the middle and lower p.ortions of the reach, which causes‘rel_ease waters to
reach an equilibrium condition as it passes downstream. The E;ffect of increased:flows on
temperatures during the July-August period was not directly measured. The following

presentation of simulation results from the PG&E-WCC-SNTEMP temperature model

L

will address the effect of increased flows and potentially improved upstream conditions .
: w—_— 4 H
. /9144'0///370 J;MZJM T ’

on temperatures throughout the Project area. o } |

St Tatde E2. g

E2.6.4.2 Temperature Model Simulation ELC-2

The SNTEMP model was used to simulate temperature in the Poe Reach:, both spatially
and temporélly, and to assess long-term temperature characteristics under various flow
management scenarios. This type of simulation required that a range of starting
témperatﬁres for the Poe Reach (as defined by upstream hydrology and operational
conditions) and meteorological conditions (climate) be defined. In addition, the effect of

possible changes in operations upstream of the Project on conditions in the bypass reach
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were evaluated.

Summer period (June through September) water temperatures in the Project area are
largely a function of discharges from Cresta Powerhouse (2,000 to 4,000 cfs), and to a
less extent, a function of flows from the Cresta Reach of the NFFR upstream of Cresta
Powerhouse (100 to 200 cfs). Water temperatures at Cresta Powerhouse are closely
related to the source conditions as discharged from Lake Almanor and Butt Valley
Reservoir, which are dependent on hydrological conditions at these facilities. Under the
existing operating condition, water temperature data obtained in 1999 and 2000 for the
Cresta Powerhouse Tailrace were ranked to determine the starting temperatures (or
hydrological condition) in.the Poe Reach under normal and extreme environmental
conditions. Data ranked at the 50-percentile level defined the normal condition, whereas
the 90-percentile values (or 10-percentile for flow) represented the extreme condition.
These rankings were also established for the tributaries (Mill Creek and Flea Valley
Creek). Temperatures under normal and extreme conditions are provided in Table E2.6-
1. Méieorological conditions were also ranked to define normal and extreme conditions.
Meteorological data from 1948-1985 that were compiled by Woodward-Clyde (1986a)

were used for this purpose (Table E2.6-1).
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Table E2.6-1

Summary of input conditions used for SNTEMP Model simulations

Description Normal Extreme
June July August September |June July August Septerhber
Below Poe Dam’
Water Temperature (°C) 175 193 194 174 195 20 207 18.3
Mill Creek
Water Temperature (°C) 149 15.1 15 134 164 16 16.6 144
Flow (cfs) 7.1 64 46 3.9 6.7 57 42 35
Flea Valley Creek !
Water Temperature (°C) 147 151 152 139 16.1 159 164 14.7
Flow (cfs) 28 21 1.8 1.4 25 1.8 14 w2011
Meteorological Condition > e
Air Temperature (°C) 202 239 222 18.7 21.8 248 23 . 20 e
Relative Humidity (%) 344 415 451 54 414 427 38 60.5
Wind Speed (m/s) 0.7 0.7 0.8 0.5 1.2 0.7 07 = 06
Solar radiation (J/M%/s) 279 262 241 202 275 276 281 174

! Pacific Gas and Electric Company data from 1999-2000

2 Data from California Data Exchange Center from the station at Canyon Dam (1948-1985), adjusted toa
location equivalent to Poe Powerhouse; the adjustment coefficients were from the regression analysis

based on data of 1985 (Woodward-Clyde 1986a).
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For the purposes of this model simulation effort, two ambient conditions were selected to
bracket conditions of typical concemn: a normal-normal condition (normal condition),
consisting of normal hydrology and normal meteorology; and a dry-warm condition
(extreme condition), consisting of dry hydrology and warm meteorology. The normal
condition represents the expected condition (50 percentile), while the extreme condition
represents a conservative worst-case evaluation with a 10 percent probability of
occurrence. Under each of these environmental conditions, the SNTEMP model was
used to predict water temperatures under'various flow releases. The simulated flows
ranged from the current FERC requirement of 50 cfs up to 1,250 cfs. The 1,250 cfs flow
corresponds to a 50-percentile flow level under July natural flow conditions. A total of

eight release scenarios were considered: 50, 100, 150, 200, 300, 500, 850 and 1,250 cfs.

The potential for operational changes at upstream reservoirs to reduce temperatures in the
Project area were also included in this modeling effort. Work is in progress to determine
the feasibility of increasing cold water entrainment at Lake Almanor for delivery to
downstream river reaches (including the Poe Reach) by modifying the Licensee’s
Prattville Intake (FERC 2105). Based on previous modeling results, a temperature
reduction of 0.9 to 1.2°C (relative to the existing operation) was predicted at Rock Creek
Dam using a conceptual ‘skimmer wall’ installed at Prattville Intake (Table 3.3-3 in
Woodward-Clyde 1986b). The same study suggested that up to a 2.0°C reduction could
be accomplished if ‘skimmer walls” were installed at both the Prattville Intake and the
Caribou No. 2 Intake (Butt Valley Reservoir). These predictions are subject to

verification, which is currently being addressed under the Rock Creek-Cresta Project
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(FERC 1962) Settlement Agreement (Pacific Gas and Electric Company 2000b).

Based on the previous simulations, two potential changes were hypothesized with regard
to the effect of upstream modifications on inflow conditions to the Poe Project. These
hypothesized changes were used to further develop the SNTEMP model simulation.
Hypothesis 1 assumes that upstream modification efforts result in a 1°C reduction in
inflow temperatures relative to current operations. Hypothesis 2 assumes that upstream

modification efforts result in a 2°C reduction.

The following conditions were used to develop a temperature simulation matrix.for the
Poe Project. i

e Three upstream Prattville/Caribou conditions: existing, 1°C reduction, and 2°C
reduction.

e Two environmental conditions: normal and extreme.
o Eight release flows at Poe Dam: existing (50), 100, 150, 200, 300, 500, 850 and
1,250 cfs. '
The results of the temperature simulations are discussed in the following paragraphs.

Table E2.6-2 summaries the results of the simulation matrix.
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Table E2.6-2

Summary of results from PG&E-WCC-SNTEMP modei simuiation matrix

Daily Average Water Temperature at NFFR above Poe Powerhouse

_ Normal Extreme
Flow June July August  September June July August  September
Release O CO) (O @Y) (C) (&) (°C) (°C)
‘ Existing upstream operation
50 19.8 222 21.7 18.5 214 23.1 22.3 19.5
100 19.1 213 21.0 18.1 20.8 22.2 21.8 19.2
150 18.8 20.9 20.6 18.0 20.6 21.7 21.6 19.0
200 18.6 20.6 204 179 204 214 214 18.9
300 18.3 20.3 20.2 17.8 20.2 21.0 213 18.8
500 18.1 20.0 20.0 17.7 20.0 20.7 21.1 18.7
850 17.9 19.8. 19.8 17.7 19.8 20.5 21.0 18.6
1250 17.9 19.7 19.7 17.6 19.8 204 20.9 18.6
Modified upstream operation resulting in a 1°C reduction in initial temperature
50 19.5 219 214 18.1 21.1 22.8 220 192
100 18.6 20.8 20.5 17.6 20.3 21.5 21.3 18.6
150 18.1 20.2 20.0 17.3 19.9 21.0 20.9 18.3
200 17.8 19.8 19.7 17.2 19.7 20.7 20.7 18.2
300 175 19.5 194 17.0 19.4 20.3 20.5 18.0
500 172 19.2 19.1 16.9 19.1 19.9 20.3 17.8
850 17.0 18.9 18.9 16.8 19.0 19.6 20.1 17.7
1250 16.9 18.8 18.8 16.7 18.9 19.5 20.0 17.6
Modified upstream operation resulting in a 2°C reduction in initial temperature
50 19.1 215 21.1 17.7 20.8 22.5 21.7 18.8
100 18.0 20.2 19.9 17.0 19.8 21.1 20.7 18.0
150 17.5 19.6 194 16.6 19.3 204 203 17.6
200 17.1 19.2 19.0 16.4 19.0 20.0 20.0 17.4
300 16.7 18.7 18.6 16.2 18.6 19.5 19.7 17.2
500 16.4 18.3 18.3 16.0 18.3 19.0 194 16.9
850 16.1 18.0 18.0 15.8 18.0 18.7 19.2 16.8
1250 16.0 17.9 17.9 15.8 17.9 18.5 19.1 16.7
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Temperatures under existing inflow conditions were simulated for the range of
environmental and release conditions outlined previously. Longitudinal water
temperature profiles were created for the Poe Reach based on the results of these
simulations. Figure E2.6-2 depicts monthly (June-September) temperatures at various
flow releases (50 — 1,250 cfs) under normal ambient conditions. In general, water
temperatures under the 50 cfs release increased through the foe Reach from 19.4°C to
approximately 22.'0°C in July and August, while temperatures were below 20.0°C for the
months of June and September. Mill Creek and Flea Valley Creek reduced temperatures
in the NFFR by approximately 0.6 °C at the minimum flow release. Water temperatures
tended to increase more in the lower Poe Reach (below Bardees Bar at Rive?’:‘Miflbe 4.3)
when compéred to the upper reach. The longitudinal thermal gradient became flatter with
increasing flow. As flows increase to 300 cfs and above, temperatﬁre profiles in July and

August converge into a single curve. At 500 cfs, temperatures fall below 20°C at all

stations in the Poe Reach. There is little change in temperature at flows between 850 and

1,250 cfs. _ y T -

\

Figure E2.6-3 shows the predicted relationship of temperatures with flows in the NFFR
just above Poe Powerhouse under normal conditions (the temperature values are also
tabulated in Table E2.6-2). July and August, the warmest months, Have similar
temperatures and show similar trends with increasing flow. July temperaﬁlres decrease
asymptotically from 22.2°C at 50 cfs to 19.7°C at 1,250 cfs, a temperature reduction of
2.5°C. Temperature reduction‘ is more significant (from 22.2°C to 20.6°C).in the lower
flow range (from 50 cfs to 200 cfs) and levels-off gradually above 200 cfs. The July and |
E2-205 '

Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company




August temperature levels drop below 20°C at flows higher than 500 cfs. In June and
September, temperatures were less than 20°C for the entire range of flow releases. As
expected, the September curve shows the mildest change with flow increases due to
cooler climatic conditions in late summer. This is consistent with what was observed
during the high flow test release on September 8-10, 2000; based on that test, it was
concluded that temperature changes are negligible regardless of the magnitude of the flow

release at this time of the year.

The data indicate that the relationship between temperature and flow is not uniform
throughout the reach due to differences in topographic shading and stream hydraulics. In
contrast to the lower portion of the Poe Reach, temperatures in the upper portion of the
reach show little effect with increasing flow. The station located 1 mile below Pulga
Bridge (Poe-2B) marks the end of significant topographic shading by Pulga Gorge. The
predicted relationship at this location shows little temperature change with increasing
flow, and is representative of the upper portion of the bypass reach (Figure E2.6-4). At
this location, the temperature variation is narrow, z;md the temperature is below 20°C for
all flow releases over the entire summer period for the normal condition. As discussed
earlier, the predicted temperature under the normal condition represents a level where
50% of the time the predicted temperature value will be exceeded and 50% of the time

temperatures will be below the predicted value.

Figures E2.6-5 and E2.6-6 show the counterparts of Figures E2.6-3 and E2.6-4 for the

extreme conditions at the NFFR above Poe Powerhouse and below Pulga Bridge,
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respectively. Generally, the pattern of temperature change with increasing flow is similar
for the extreme and normal conditions af each location; however, the temperatures are
typically 1 to 2°C higher under extreme conditions than under normal conditions. For‘the
warmest month, July, at the NFFR above Poe Powerhouse, temperatures decreased from
23.1 to 20.4°C (a temperature reduction of 2.7°C) as flows increased from 50 to 1,250 cfs
under the extreme condition. Under the normal July condition, temperatures decreased
from 22.2 fo 19.7°C (temperature reduction of 2.5°C) over the same range of flows.
Under the extreme conditioné, the July and August water temperatures remain above
20°C throughout the Poe Reach for the range of modeled flow releases. It should be

noted that the extreme conditions represent a rare type of event that occurs about 10% or

- less of the time.

Under the hypothesis that the quiﬁcation of the Prattville Intaké at Lake Almanor would
result in a 1°C reduction at the Poe Dam release, the entire series discussed above was
repeated using the SNTEMP model. Figures E2.6-7 and E2.6-8 show the temperature
and flow relationship at NFFR above Poe Powerhouse under the normal and the extreme
conditions, respectively. Generally, the significant cooling predicted in the low flow
range (50-200 cfs) is morevpronounced under the 1°C reduction scenario (e.g., changing
from 21.9 to 19.9°C, or a 2.0°C reduction in July with normal conditions) than under
existing upstream operations (e.g., changing from 22.2 to 20.6°C, a reduction of 1.6°C,
see Table E2.6-2). Under normal conditions with the 1°C reduction, water temperatures

above Poe Powerhouse are predicted to be below 20°C in all months for flow releases

higher than 200 cfs. Under extreme conditions with a 1°C reduction, a flow release of
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400 cfs is required in July to maintain water temperatures in the NFFR above Poe
Powerhouse below 20°C, while a much higher flow release (1,200 cfs) is required in

August to compensate for the higher starting water temperatures at Poe Dam.

Under the hypothesis that the modification in upstream operations could result in a 2°C
reduction at the Poe Dam release, another series of simulation runs was made using the
SNTEMP model. Figures E2.6-9 and E2.6-10 show the relationship between temperature
and flow at the NFFR above Poe Powerhouse under normal and extreme conditions,
respectively. Under the normal conditions with a 2°C reduction (Figure E2.6-9), a
cooling of 2.3°C (from 21.5°C to 19.2°C) is achieved with increases in flow from 50 to
200 cfs demonstrating a continuously improving trend over the other two upstream
operating cases. Under normal conditions with a 2°C reduction, water temperatures in the
NFFR above Poe Powerhouse are predicted to be below 20°C in all months for flow
releases of 100 to 150 cfs. Under the extreme conditions with a 2°C reduction (Figure
E2.6-10), a flow release of 200 cfs is required to maintain water temperatures below 20°C

in the NFFR above Poe Powerhouse in all months.

E2.6.5 Dissolved Oxygen Impacts

The impact of Project operations on DO levels is minimal. Currently, DO levels are
maintained above or near saturation throughout the system. Data from the 1999-2000,
and 2003 monitoring efforts were similar with levels compliant with regulatory criteria

during all periods. In the bypass reach, the stable turbulent flow regime maintains DO
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concentrations at near optimum levels. The short retention time and large volume of
water moved through the upstream reservoirs combine to prevent conditions that' could
degrade DO levels. The lack of nutrients also prevents the development of large algae
populations, which can cause large diel cycles in DO concentrations that might stress
aquatic life. These fluctuations were monitored during the 1999 program and were found
to be small and within the range observed in other regional st;eam systems (Pacific Gas

and Electric Company 1993, 1998a).

E2.6.6 Nutrient Load Impacts

Nutrients in Project waters were typically at or below the minimum detec%:ciép limits
during the 1999-2000 sampling. Nutrient levels measured during the 2003 ;onitoring
effort were'also low, and were similar to those measured in 1999-2000. The data’indi‘cates
that the level of nutrients coming into the Project from the upstream sources was also less
than minimum detection limits, indicating that there is not a significant sou;ce of
biostimulatory compounds in the upstream watershed. Nutrient levels within the Proj ect‘

area were similar to those in the upstream samples indicating that the operation of the

Project does not directly contribute nutrients to the NFFR.

E2.6.7 Coliform Bacteria Impacts

The Poe Project receives low levels of bacterial inputs from sources ilpstrea.m of the

Project primarily through inflows from the NFFR. Tributaries within the Project area
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also act as a source of low-level inputs of bacteria. The operation of the Project does not
directly contribute Coliform bacteria to the NFFR. The operation of septic systems
associated with Poe Powerhouse is maintained by the Licensee as part of a routine

maintenance program.

The Licensee does not operate recreational facilities that use leach field type systems in
the project area.  Informal recreational areas are located throughout the Project area.
These locations may contribute seasonal pulses of Coliform bacteria to the system.
However, the Licensee conducted separate 5 samples in 30 day sampling events in 2001
and 2003. Both events were located downstream of know recreational areas and were
conducted before and after major summer period Holiday’s. Results of both sampling
efforts indicated that Fecal Coliform levels were below the Basin Plan objective for

contact recreation.

E2.6.8 Sedimentation Impacts

The NFFR is typically a low-turbidity mountain stream. However, during high-runoff
periods, turbidity can increase dramatically. Sediment flow in the Project area is episodic
in nature. The occurrence and magnitude of elevated sediment loads are associated with
high-flow events. Heavy sediment loading is known to occur in the upper NFFR
drainage. Land use practices well upstream of the Poe Project, particularly in the
subdrainage basins of the East Branch of the NFFR, have increased erosion greatly,

resulting in high levels of sediment accumulation in NFFR reservoirs. For Poe Reservoir,
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sediment accumulation has not been as significant as for the Rock Creek and Cresta
reservoirs. These reservoirs have been the subject of numerous recent evaluations
concerning sediment coritrol (Bechtel 1987, 1990; Pacific Gas and Electric Compény

1992, 1995a).

The sediment transport capacity is very much affected by the very coarse bed materials
and the step-pool morphology of the channels. In steep, coarse-grained streams such as
the NFFR, the sediment transport capacity exceeds the actual rate of sediment transport
by orders of magnitude. Sﬁch sfreams can be classified as supply-limited systems, in

contrast to lowland streams where sediment yield is controlled by available energy.

Sedimentation within Poe Reservoir is minimal because of the configuration of the
spillway gates. Four radialv flood-gates, which open at the invert of the dam, allow spill
flows and incoming sediments to pass through the reservoir during high-flow events. The
stream reach below Poe Dam is characterized by moderate to steep gradients, Varying
from 1.0%-2.0% in the upper portion to 0.75% in the lower portion. The typical channel
width varies from 150 ft in the upper portion to 200 ft in the lower portion. Ina supply-
limited channel system, sediment depositién tends to be controlled by local factors such
as flow expansion and contraction zones, which in turn are controlled by the resistance to
erosion of the litholqgic units traversed by the river, or by depositional features such as
tributary alluvial fans. An extensive baseline geomorphological study conducted in 1992
(Pacific Gas and Electric Company 1992) and numerical modeling for the feasibility

study of sediment pass-through operations (Pacific Gas and Electric 1995a) indicated
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that, except for local deposition areas, most of the sediment travels through the stream

reach and ultimately enters Lake Oroville.

Rock Creek and Cresta reservoirs cut off the major source of gravel and sediment
recruitment to the Poe Project area. The unregulated tributaries, Mill Creek and Flea
Valley Creek, which are downstream of Poe Dam, are the only natural sources left to
replenish gravel and other sediment that is carried downstream during high flows.
Studies were done in the Rock Creek-Cresta portion of the NFEFR to evaluate the effects
of spills and flushing flows on the NFFR. These studies found that the NFFR in these
reaches was dominated by cobbles and boulders, with small-scattered pockets of
spawning-sized gravel (Bechtel 1987). The Poe Reach is expected to be similar in bed
composition to the Rock Creek and Cresta reaches, but with more spawning-sized gravel
because of the radial gate configuration at Poe Dam; nonetheless, levels of spawning-
sized gravel are relatively low. The spill/flushing evaluation study also reported that
flows of 2,000 cfs occurring for 1-3 days would be sufficient to transport sand-sized

sediment through the stream reaches (Bechtel 1987).

In a typical spill flow condition at Poe Dam, a high-elevation radial gate is used first to
pass the spills. The crest of the gate is at a higher elevation (1,376 feet MSL, USGS
datum) than the reservoir bottom (approximately 1,350 feet MSL, USGS datum). Any
accumulated sediments trapped behind the dam would not be flushed past the dam under
the lower flow spill condition. When the spill exceeds the capacity of the gate (about

3,800 cfs), the radial flood-gates are operated. The crest of the radial flood-gates is at
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elevation 1,350 ft near the invert of the dam. Thus, sediments entering Poe Reservoir will

pass downstream during high-flow events. Most of the sediments that pass through the

“dam will continue to Lake Oroville, with some deposition occurring locally in areas

controlled by lithologic features. As discussed earlier, field studies have shown that sand-
sized sediments would pass through the Poe Reach during flows that exceed 2,000 cfs for ‘
1-3 days. Therefore, when significant sediment flows occur during high-flow events, no
significant sand deposition is expected to occur in the stream reach. The more recent
studies also revealed that the Poe Reach is sediment- supply-linﬁted and that the sediment
transport capacity far exceeds the sediment supply (Pacific Gas and Electric Company
1992, 1995a). Observed deposition of sediment and spawning gravel was.found to be

limited as a result of local lithologic factors. e

Overall, the operation of the Poe Project has little impact on the sediment characteristics
in the. Project area. Howeyver, release of sediment from Poe Reservoir to the Poe Reach
can occur during unusual events, as evidenced by the release of a significant amount of
sediment when the reservoir was drained during maintenance activities on a spillway gate
at Poe Dam in February 1988. After the event, most of the sedimept remained in the first
three pools below the dam. ‘In October of that year, the Licensee initiated a dredging
project at the site to remove the deposited sediment. However, an early November storm
caused Rock Creek, Cresta, and Poe reservoirs fo spill for a 24-hour period. The
Licensee followed the storm event with a two-day spill release to further mobilize the fine
sediment deposited in the river section and to move the sediment out of the system. A

post-release monitoring program was conducted by Bechtel National, Inc. This
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monitoring demonstrated that the combination of storm event spill and the additional
releases successfully moved most of the fine sediment out of the Poe Reach (Bechtel

1990).

The operation of Project facilities does not contribute sediment to the NFFR. Unpaved
roadways associated with the Project may act as sources of sediment during periods of
high runoff. The Licensee currently maintains the drainage systems on these roadways as
part of the routine maintenance program. Soil erosion from spoil piles located throughout
the Project may contribute to suspended sediments in the river. These sources are
composed of well-consolidated material derived from local sources. The volume of
material contributed by these sources to the NFFR is believed to be minimal and
associated with periods of high runoff when suspended sediment in the system is
naturally elevated. A detailed study was done on the primary Project spoil pile at Bardees

Bar. This report is included as Appendix E2-6.

E2.6.9 Groundwater Impacts

The operation of the Project is expected to have little impact on either the quality or
hydrological characteristics of local and regional groundwater regimes. Because the
Project only diverts the flow of the NFFR, it is likely that the Project has negligible
effects on the volume or on the chemical and physical characteristics of groundwater

resources.
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The only groundwater-related issue is an ongoing program to recover petroleum product
from the soil at the Poe Powerhouse. In 1994, an inventory loss of turbine oil was
discovered. The lines from turbine oil storage tanks in the switchyard to the turbine
building were pressurized, and a leék was found in the feed line near the point where the
line enters the turbine building, approximately 6 ft below grade (Pacific Gas and Electric
Company 1995b). In August 1995, a passive product removal system was installed
(Pacific Gas and Electric Company 1998b), consisting of a skimmer that floats at the
product-water interface. The skimmer uses a series of metal screens to passively remove
the free phase product and collect it in an integrated storage container. Since the

installation of the recovery system, 22.6 liters of product have been removed:.from the

monitoring well. A second well closer to the NFFR continues to have low levels of
detectable petroleum hydrocarbon (Pacific Gas and Electric Company 1998b). The
Licensee conducts. annual .monitoring of these wells and continues to operate and

maintain the product recovery system.

E2.6.10 Existing Protection and Mitigation

The Poe Project diverts water from the NFFR at the Poe Dam into a tunnel and penstock
that leads to the Poe Powerhouse. Releases are ﬁade at Poe Dam to meet minimum
instream flow requirements and spill water that cannot be used ét the Poe Powerhouse.
At the powerhouse the diverted water passes through a Francis turbiné and is released to a
short tailrace channel leading to the NFFR. A small quantity of water is taken from the

penstock ahead of the turbine for equipment cooling purposes including generator cooling
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using a heat exchanger, and generator and turbine bearing cooling. Bearing cooling is
performed by passing the cooling water through coils placed in lubricating oil tanks and
then discharging the water to the tailrace. Liéensee is also proposing to include the Big
Bend Dam downstream of the Poe Powerhouse as part of the Project, which provides tail-

water elevation for the powerhouse and regulation of the flows.

The Licensee currently maintains minimum reservoir water levels and instream flow
releases at Project facilities in accordance with applicable water right agreements,
permits, license, and court orders. Specifically, minimum flow releases are made to the

bypass reach of the NFFR below Poe Reservoir to maintain aquatic habitat.

Petroleum products, chemicals, and other substances associated with the operation and
maintenance of Project facilities are carefully handled and stored to minimize the
potential for spills or releases to waters in the Project area. The Licensee has developed
and implemented a Spill Prevention Control and Countermeasure Plan to address specific
actions to be taken in the event of a release of potentially toxic or hazardous substances.

The Poe Project is operated in compliance with all applicable federal, state, and local
regulations pertaining to the protection of the quality and beneficial uses of waters used
by the Project. The Licensee believes that the Poe Project continues to maintain and
protect the existing beneficial uses. The Licensee's operating practices that protect water

quality are summarized in the Water Quality Protection Plan (Appendix E2-7).
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Figure E2.6-1 Comparison of diel temperature cycle from stations in Poe Reach with cycle from Mill Creek.
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Figure E2.6-2 Longitudinal water temperature profiles for June-September normal condition, 50-1250 cfs release.
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Predicted Temperature in NFFR above Poe Powerhouse (Poe-3)
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Figure E2.6-3 Relationship of water temperature with flow in the NFFR above Poe Powerhouse under normal conditions.
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Predicted Temperature in NFFR 1-Mile Below Pulga Bridge (Poe-2B)
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Figure E2.6-4 Relationship of water temperature with flow in the NFFR 1-mile below Pulga Bridge under normal conditions.
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Predicted Temperature at NFFR above Poe Powerhouse (Poe-3)
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Figure E2.6-5 Relationship between water temperature and flow at NFFR above Poe Powerhouse under extreme conditions.
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Predicted Temperature in NFFR 1-mile Below Pulga Bridge (Poe-2B)
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Figure E2.6-6 Relationship between water temperature and flow at NFFR one mile below Pulga Bridge under extreme conditions.
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Predicted Temperature in NFFR above Poe Powerhouse (Poe-3)
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Figure E2.6-7 Relationship between water temperature and flow in NFFR above Poe Powerhouse under normal conditions with
upstream operational changes producing a hypothetical 1°C reduction. -
E2-224

Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company



T

o O O
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Figure E2.6-8 Relationship between water temperature and flow in NFFR above Poe Powerhouse under extreme conditions with
upstream operational changes producing a hypothetical 1°C reduction.
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Predicted Temperature at NFFR above Poe Powerhouse (Poe-3)
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Figure E2.6-9 Relationship of water temperature and flow release at NFFR above Poe Powerhouse under normal conditions with
upstream operational changes producing a hypothetical 2°C reduction.
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Figure E2.6-10 Relationship of water temperature and flow release at NFFR above Poe Powerhouse under extreme conditions with
upstream operational changes producing a hypothetical 2°C reduction. ~
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E2.7 AGENCY RECOMMENDED MEASURES

The Licensee acknowledges that selected agencies may have provided specific
recommendations for resource protection, mitigation, and enhancement measures through
their comments on the Draft Application for New License. Recent recommendations are
included in the respective agency commeﬁt letters addressed in Section E2.10. Historical
recommendation letters and Licensee responses were included in the Supplement to the
Fist Stage Consultation Document sent in November 2002 (Pacific Gas and Electric

Company 2002).

The primary recommendation advanced by the collective body of agencies and NGOs was
to have the Licensee initiate a collaborative process through which all interested parties
could have input into the development of such measures. As indicated in the following
section, the Licensee has agreed to initiate a collaborative effort to address this

recommendation.

E2.8 LICENSEE PROPOSED MEASURES

E2.8.1 Minimum Streamflows

Licensee proposes to maintain a continuous, year-round, minimum instream flow of 150
cfs in the NFFR, as measured at the Pulga gage (NF-23). This proposed streamflow has

been based on the balancing of numerous resource considerations, as discussed in the

i

Project Resource Summary. Recognizing that there are uncertainties related to the actual
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responses of habitat characteristics (e.g., water temperature) and affected resoﬁ.rces (e.g.,
ﬁsh, amphibians, macroinvertebrates, bald eagles, and riparian vegetation) to changes in

streamflow, the Licensee proposes to monitor those responses.

E2.8.2 Recreation and Pulse Flows

Licensee proposes no recreation ‘or pulse flow releases due to the potential for impact on
foothill yellow-legged frog (most \importantly, egg masses, tadpoles, and metamorphs)
and bald eagles (foraging habitat and forage fish species). Under current Project
6perations, high flow events éccui in the Poe Reach of the NFFR on a periodic basis as a
result of natural spills at Poe Dam during winter storms and the spring TUn-6£f period.

These flow events will continue to provide ecological and recreational benefits.

E2.8.3 ’Ramping Rates

Licensee proposes to implement the same ramping rate requirements as those recently
developed for the upstream Rock Creek and Cresta dams under the Ro.ck Creek-Cresta
Relicensing Settlement Agreement to protect aquatic resources. During periods when
ramping can be controlled at spill ﬂow's.:less than 3,000 cfs at Poe Dam, the initial
ramping rates shown below are proposed. These rates would be followed as close as
reasonably practicable given radial gate operating ‘limitations. It should be understood
that certain operating situations, suéh as a unit trip when incoming flows to Poe Reservoir

cannot be controlled, would likely cause an exceedance of these rates. Revision to these
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rates could occur as the result of monitoring Rock Creek-Cresta flow impacts.

e March, April, and May — 250 cfs/hr up-ramp and 150 cfs/hr down-ramp
e June 1 - June 15— 300 cfs/hr up-ramp and 150 cfs/hr down-ramp
e Remainder of the year — 400 cfs/hr up-ramp and 150 cfs/hr down-ramp

E2.8.4 Collaborative Process for Developing Protection, Mitigation, and

Enhancement Measures

The goal of the collaborative is to reach agreement with all stakeholders willing to fully
participate on appropriate protection, mitigation, and enhancement measures for the

Project.

E2.9 ANTICIPATED IMPACT OF CONTINUED OPERATION

The water resources of the NFFR in the Poe Project provide for most beneficial uses
identified by the CVRWQCB in the Water Quality Control Plan Report (CYRWQCB
1998), including contact and non-contact recreation, power production, and wildlife use.
These waters are also suitable for most domestic uses, although bacteriological quality
and some aesthetic constituents (turbidity and iron) may not be satisfactory for untreated
domestic use. Temperatures in the lower Poe Reach periodically exceed conditions
recommended for cold freshwater habitat, and spawning. Impacts associated with
reduced flow and water temperature will be addressed through collaborative efforts with
resource agencies and the Licensees water temperature mitigation efforts upstream of the -
Project.
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Implementation of the Licensee's proposed resource initigation measures will serve to
further protect and enhance the beneficial uses of the NFFR in the vicinity of the Poe
Project. Under existing operational and normal meteorological conditions in August, the
daily avérage Wate_r‘ temperatures in the upper 35% of the Poe Reach are below 20°C
under the currently required 50-cfs flow. At the proposed flow increase to 150 cfs, the
coldwater habitat would be extended further downstream; resulting in the upper 57% of
the Poe Reach with daily average temperatures below the 20°C level ’(more detailed
information is provided in the Licensee’s response to the State Water Quality Control

Board’s letter, Comment 19, in Appendix E5-1).

Project operation will continue to impact the streamflow and temperature regimes present
in the Poe Reach of the NFFR. The level of impact will be dependent on the streamflow-
related mitigation measures that are ultimately} developed as part of the cql:ﬁlaborative
process.‘ The Licensee has an extensive program to study, protect, and eﬁhmce the
coldwater habitat of the NFFR, including the Poe Project area. This effoﬁ includes
commitments to a temperature.control structure at the Prattville Intake in Lake Almanor

made under the Rock Creek-Cresta Relicensing Settlement Agreement.

E2.10 AGENCY CONSULTATION

For a chronology of agency consultation on resource issues, including water use and
quality, please refer to Section E3.4 (Agency Consultation) within Report E3 (Fish,
Wildlife, and Botanicai Resources).

t
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E3.1 Aquatic Resources |

E3.1.1  Introduction

The aquatic resources section provides a description of existing aquatic resourcés in the
Project vicinity. The information presented is a combination of historical materiai and
more recent material from studies conducted between 1999 and 2003 in support of the
relicensing effort. The additional 1999-2003 studies were Completed in consultation with
the federal and state resource agencies (i.e., U.S. Forest Service (USFS), W:S: Fish and
Wildlife Service (USFWS), NOAA, National Marine Fisheries Ser\;;ce" (NMEFS),
Célifomia Department of Fish and Game (CDFG), and State Water Resources Control
Board (SWRCB)). As background, a general discussion of historical project operations
and fish community structure within the NFFR Feather River (NFFR) precedes the

discussion of the current, existing aquatic community.

Historical Operations and Fish Communities. The histqricai assemblage of fish that
have utilized the Poe Reach of the North Fork Feather River (NFFR) can be viewed in
varioué phases éver time: 1) the pre-development phase prior to éonstruction of the Big
Bend Powerhouse (1908) and formation of the first Lake Almanor dam (1913), 2) the
intermediate phase between the constru;:tion of the Big Bend Project (1908) and the Rock

Creek-Cresta Project (1949 and 1950), 3) and the fully-developed phase with the Rock
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Creek-Cresta Project and Poe Project in full operation. The Poe Project was completed in

1958, and Lake Oroville was filled in 1963.

During the early period (pre-1909), the NFFR was a major anadromous fish channel with
migrations of salmon moving into the upper reaches of the river (California Department
of Water Resources 1986 (DWR)). A 10-foot high falls near the town of Seneca acted as
a barrier to salmon migration except under high flow conditions (DWR 1986). Some
salmon were able to pass the barrier and were reported as far upriver as the Big Meadows
area, now inundated by Lake Almanor (DWR 1986, Hazel et al. 1976). Steelhead also
were likely users of the NFFR and its tributaries' (Adams 1973), but no actual

documentation has been found.

Following the expansions of Lake Almanor in 1916 and 1927 and the construction of the
Big Bend Dam Project and prior to 1950, the trout fishing in the NFFR, especially in the
section below Caribou Powerhouse, became famous as a quality trout fishery. Large
opening day crowds were common by the 1930s and 1940s (Rowley 1954). Both
rainbow trout (Oncorhynchus mykiss) and brown trout (Salmo trutta) contributed to the

fishery. After the Feather River Highway opened in 1937, the pressure on the fishery

grew as the access to the Feather River canyon and the upper river was improved. During

this period, the normal summer flow regime below Caribou was well-suited for a
weekend fishery. The flow through the Caribou Powerhouse and into the river on the
weekdays was typically 1,000-1,500 cfs, and dropped off to 150-200 cfs on the weekends

because of reduced power demand. The calculated minimum summer flows for this
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section of the NFFR without any development was estimated to be about 225 cfs, and the
average about 500 cfs (Pacific Gas and Electric Company\ 1957). Responding to the
Licensee’s’ 1937 request to the FPC for a Preliminary Permit to- develop the NFFR
between Caribou Powerhouse and the Las Plumas intake, the USFS (1938) described the
trout fishery in the Cresta, Pulga, and Poe reaches as occurring principally during the
early part of the fishing season, and that during the summer months, high temperatures
and slower waters made these areas less desirable than the upstream portions of the river

as habitat for trout.

Prior to the construction of the Licensee’s Rock Creek and Cresta facilities in31949 and
1950, the trout and non-game species in the NFFR had attained a balance, with trout
predominating (DWR 1986). It is not clear if, during this time period, trout dominated

throughout the downstream section of the NFFR now known as the Poe Reach. A

_balance between trout and non-game species was likely reached in this section also, but |

with the non-game species dominating. The high flows in the river during weekday
periods affected the complete length of river from Caribou to the Big Bend Darﬁ, but
higher water temperatures during the weekend lower flow periods may have discouraged

the dominance of trout populations in the Poe Reach.

After 1950, the trout populations decreased in the NFFR while the non-game species
continued to do well. In 1962, a USFWS post-project sampling of the Rock Creek-Cresta
section showed a very low number of trout and a proliferation of Sacramento sucker,

hardhead, Sacramento pikeminnow, carp, and sculpin (USFWS 1962). In 1966 and 1977,
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CDFG made large-scale efforts to control the numbers of non-game fish by treating
various sections of the NFFR with a commonly-used fish toxicant, rotenone. Following
the treatments, extensive trout planting was conducted in the NFFR.’ These attempts to
reestablish trout dominance were unsuccessful, and, in each case, the fish community
reverted back to a community dominated by non-game fish following the treatment

(Kubicek 1978, CDFG 1988, and Applied Systems Research (ASR) 1990).

E3.1.2  Existing Aquatic Habitats

The major water bodies that are either components of the Poe Project’s operating system,
or are directly affected by Project operations, include Poe Reservoir, the 7.6-mile section
of the NFFR between the Poe Reservoir Dam and Poe Powerhouse (Poe Reach), the Poe
Powerhouse tailrace, and Big Bend Reservoir (Poe Afterbay) (Figure E3.1-1). Two major
tributaries (i.e., Mill Creek and Flea Valley Creek) enter the upper Poe Reach between

Poe Dam and the Highway 70 Bridge.

E3.1.2.1 Poe Reservoir

Poe Reservoir functions primarily as a regulating forebay for hydroelectric operations.
Due to its small size, with a maximum surface area of approximately 53 acres and a gross
holding capacity of 1,203 acre-feet, the reservoir has the hydrologic characteristics of an
oversized pool and run complex, rather than a storage impoundment. It is long and
narrow, with a maximum width of about 400 feet near the dam and 150 feet near the top

end, and extends from Poe Dam upriver to the lower end of the Cresta Powerhouse
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tailrace, inundating about 1.63 miles (8,600 ft) of the NFFR. The water is well mixed as

it enters the reservoir, and exhibits minimal thermal stratification.

Because of its limited capacity and the high volume of inflow, the residency time for the
water is short. As a result, changing load demands and water flow through Poe
Powerhouse can cause daily fluctuations in reservoir water surface elevation. These

fluctuations affect the use of shoreline habitats by the fish residing in the reservoir.

E3.12.2 Poe Reach of the NFFR

The Poe Reach of the NFFR is 7.6 miles in length and extends from Poe Dam to.Poe
Powerhouse. The reach starts off as a wide channel, with a slight gradient from Poe Dam
to a point immediately downstream from the mouth of Flea Valley Creek, a distance of
about 5,350 feet (1.01 miles). At this point, the river enters a narrower, steeper canyon
section dominated by bedrock canyon walls and large boulders; this section continues for
an estimated 13,360 feet (2.53 miles) to Bardee’s Bar. At Bardee’s Bar, the river returns
to a wider, flat channel with long po;)ls, runs, and pocket water areas separated by short

sections of riffles and/or cascades; this lower section extends from Bardee’s Bar to Poe

Powerhouse (an approximate distance of 21,560 feet or 4.08 miles). All three sections of |

the reach are dominated by large pools, which tend to be shorter and deeper in the middle

canyon section, and longer and wider in the upper and lower sections.

Under the terms of the current FERC License, the minimum flow release from Poe Dam

into the NFFR has two components 1) a minimum release of 25 cfs from the dam, and 2)
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an ad-ditionallrelease necessary to maintain a mlmmum of 50 cfs measured at the Pﬁlga
gauging station. The Pulga gage is located 1.6 miles downstream from Poe Dam and
from the confluences with Mill Creek and Fl@a Valley Creek. However, the flow levels
during the two-year study period for the relicensing were higher than the required
minimum due to leakage from the seals on the dam’s radial gates. During the June

through August périods in 1999 and 2000, flows at Pulga averaged 99 and 106 cfs,

respectively. The leakége was estimated to be 41 cfs in 1999 and 48 cfs in 2000.

Habitat Surveys in the Poe Reach (1992 and 1999). Aquatic habitat surveys were
conducted in the Poe Reach, first as part of the 1992 baseline sampling program:for a
proposed sediment management program known as the Sediment Pass-Through (SPT)
Project (Li and ENPLAN 1994), and again in October 1999 as an element of the instream
flow study conducted in September 2000. The habitat surveys were completed by two-
person crews walking the NFFR from Big Bend Dam to the Poe Dam. TheA crews
categorized .the habitats into five macrohabitat types that included:,A 1) pools, 2) run and
glide complexes, 3) cascades and high gradient riffles, 4) low gradient riffles, and 5)
pocket water areas. Figure E3.1-2 shows the percentages of the habitat types found in the
1999 survey w1thm the whole reach and separately for the three rivér sections described
above. The 1999 mapping effort was used as the basis for the study site énd transect

selection for the instream flow eyaluation.
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Figure E3.1-2 Poe Reach Habitat Mapping Results — 1999.
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E3.1.2.3 Tributaries

Two primary tributaries, Mill Creek and Flea Valley Creek, enter the Poe Reach between
Poe Dam and the Highway 70 Bridge (Figure E3.1-1). The relative inflow from these
tributaries into the NFFR can be significant during the late spring and early summer,
especially when the main river is under control (i.e., at the minimum release level from

Poe Dam).

By late summer and fall in normal years, the flow in Mill Creek can drop as low as 3 cfs,
while the flow in Flea Valley can fall to 0.5 cfs. Flea Valley is known as a heavily used

spawning tributary for NFFR rainbow trout. Adult rainbows move up into Flea Valley

. Creek from the main river during the early spring period. Mill Creek also provides some

spawning area for main river rainbows, but movement past the mouth and ihrough the
Highway 70 road culvert is difficult, or nearly impossible, under many flow conditions.

Natural falls above the Highway 70 culvert further limits access for adult NFFR rainbows

- into the lower end of Mill Creek, even if they do pass successfully through the culvert.

E3.1.2.4 Big Bend Reservoir (Poe Afterbay)

Big Bend Reservoir is located bimmediately below Poe Powerhouse. It is formed by Big
Bend Dam, which backs up water a distance of about 4,500 ft into the powerhouse
tailrace. This reservoir is shaped as a continudus long run, which tracks the original river
channel into the top end of the horseshoe bend in the main river known as Big Bend. The
reservoir is between 200 and 250 feet écross for ité whole length. It is very shallow and

has minimal water volume. The elevation of the reservoir fluctuates directly with the
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operation of the two units at the powerhouse (i.e., reaching its highest elevation with both

units at full load). The change in elevation can be rapid, depending on the speed of the

operation change (i.e., flow through the powerhouse).

When Lake Oroville is full, the lake extends upriver to the Big Bend Dam site. As the
water level in Lake Oroville drops, typically during the summer and early fall, more
riverine habitat is exposed as the NFFR reclaims its natural channel. Under these low
pool conditions in Lake Oroville, flow fluctuations due to changing load demand and
water flow through Poe Powerhouse are minimized in the NFFR below Big Bend Dam by
the buffering effect of Big Bend Reservoir.” Additional information on Big Bend Dam is

provided in Sections E3.1.3.2.3 and E3.1.9.9.

E3.1.3 Fish Community, Distribution, and Abundance

Prior to the Licensee conducting fish population surveys in the Project area for
relicensing purposes in 1999 and 2000, information on the fish community, distribution,
and abundance was compiled from the following sources: resource agency files, past
studies conducted in the NFFR watershed above the Poe Project area (i.e., Rock Creek-
Cresta Project and Upper NFFR Project), a habitat characterization survey in the Poe
Reach in 1992, and fish population surveys in the Poe Reach (i.e., snorkeling) and in Poe
Reservoir (i.e., boat electrofishing) also in 1992. The 1999 / 2000 fisheries studies
included: more extensive fish population surveys in the Poe Reach and tributary streams
(i.e., multiple snorkeling surveys, electrofishing/gill netting surveys in large pools, and

tributary electrofishing and spawning surveys); boat electrofishing surveys in Poe

E3.1-10
Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company

{‘\



Reservoir (i.e., a repeat of the 1992 survey) and in Big Bend Reservoir; an instream flow
study in the Poe Reach (including added habitat mapping, hydraulic modeling, and
species suitability curve development); a year of monthly powerhouse tailrace netting;
twb years of baseliﬁe macroinvertebrate surveys; and a limited fishing census. Follow-up
aquatic survey efforts or assessments have also been conducted between 2001 and 2003
in support of the 1999 / 2000 surveys and in fesponse to regulatory agency comments on

the Supplement to First Stage Consultation Package Supplement (submitted November

2003). The added efforts include macroinvertebrate CSBP surveys (2001 and 2002),

surveys for adult spawning rainbow trout within the main river reach (2003), an added

survey of salmonid spawning gravels within the main river reach (2003), an expanded

assessment of the ’pros and cons’ of removing Big Bend Dam (2003), collection of fish

~ specimens from Poe Reservoir and Big Bend Dam reservoir for PCB and mercury tissue

analysis (2003), an assessment of existing and potential fish diseases within the Project
waters (2003), a large woody debris (LWD) evaluation (2003), and a feasibility
assessment of a ‘trap and haul’ program for Chinook salmon and steelhead proposed by

the National Marine Services (2003).

The current distribution and abundance of fish species in the Poe Reach are determined
by four major factors: 1) the magnitude and distribution of water température during the
summer and fall periods, Whic\h ultimately impacts the suitability of various sections of ,
the Poe Reach to support trout populations, 2) yearly production and movenﬁént of fish
within the river reach, 3) downstream movement of fish into Poe Reservoir and the NFFR

bélow, and 4) the upstream movement of fish from Big Bend Reservoir into the lower
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section of the Poe Reach. Movement of fish into and out of Project waters and within the
river reach is a function of upstream spawning migrations, natural dispersal mechanisms
(upstream and downstream), and involuntary downstream movement due to high winter
or spring flood flows. In addition, some fish from Lake Oroville are able to move
through the pérmanent slot in the Big Bend Dam and into Big Bend Reservoir and the

Poe Reach when the lake level is high.

The level of impact that each one of these factors may have on the fish populations in
various locations in the Project area can vary each year, and is, to a high -degree,
dependent on the magnitude and timing of the annual winter and spring runoff. In
addition, the impacts of the water-year type on fish populations can be felt for multiple
years, as favorable or adverse conditions in one year can affect year class strength in
- subsequent years (Seegrist & Gard 1972, Elwood & Waters 1969). For example, a series
of consecutive dry or wet years can alter the structure of the fish population within the
Poe Reach, particularly in the lower sections of the reach Where spill flows are highest

and tributary spawning is limited.

E3.1.3.1 General Fish Community

The fish community associated with Project area water bodies is comprised of a
combination of native and introduced species. The common native species that have been
found ' include rainbow trout (Oncorhynchus mykiss), hardhead (Mylopharadon
conocephalus), Sacramento pikeminnow (Ptychocheilus grandis), Sacramento sucker

(Catostomas occidentalis), and riffle sculpin (Cortus gulosus) (Li and ENPLAN 1994).
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The introduced species are smallmouth bass (Micropterus dolomieui), brown bullhead

(Ictalurus nebulosus), largemouth bass (Micropterus salmoides), spotted bass

- (Micropterus punctulatus), carp (Cyprinus carpio), and brown trout (Salmo trutta).

Table E3.1-1 contains all of the species of fish known or likely to occur in the Poe Project
vicinity. Some of the species listed are primarily associated with the upper NFFR

drainage, including Lake Almanor, Butt Valley Reservoir, and Bucks Lake, and only

- occasionally might be found in Poe Reservoir or in the Poe Reach of the NFFR.
b
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Table E3.1-1

Fish Species Present in the Poe Project Vicinity

Poe Project Area (Poe Reservoir, the Poe River Reach, and the Big Bend Dam Reservoir)

Native Species

Rainbow trout Oncorhynchus mykiss
Sacramento sucker Catostomus occidentalis
Sacramento pikeminnow Ptychocheilus grandis
Hardhead Mylopharadon conocephalus
Riffle sculpin Cottus gulosus

Introduced Species

Smalimouth bass Micropterus dolomieui
Brown bullhead Ictalurus nebulosus
Brown trout Salmo trutta
Largemouth bass Micropterus salmoides
Spotted bass Micropterus punctulatus
Carp Cyprinus carpio

Upper Drainage (Lake Almanor, Butt Valley Reservoir, and Bucks Lake)

Rainbow trout Oncorhynchus mykiss
Chinook salmon (Lake Almanor) Oncorhynchus tshawytscha
Brown trout Salmo trutta
Lake Trout (Bucks Lake) Salvelinus namaycush
Brook Trout (Bucks Lake) Salvelinus fontinalis
Kokanee salmon (Bucks Lake) Oncorhynchus nerka
Sacramento sucker Catostomus occidentalis
Tahoe sucker (Lake Almanor) Catostomus tahoeensis
Sacramento pikeminnow Ptychocheilus grandis
Hardhead Mylopharadon conocephalus
Tui Chub Gila bilcolor
Carp Cyprinus carpio
Lahonton redside (Bucks Lake) Richardsonious egregius
Sacramento perch Archoplites interruptus
Smallmouth bass Micropterus dolomieui
Largemouth bass Micropterus salmoides
Bluegill Lepomis macrochirus
Brown bullhead Ictalurus nebulosus
Channel catfish lctalurus punctatus
Wakasagi Hypomesus nipponensis
Riffle sculpin Cottus gulosus
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E3.1.3.2 Fish Population Surveys

E3.1.3.2.1 Poe Reservoir Fish Pppulation Surveys

Electrofishing/Gill Netting Surveys - 1992 and 2000. Poe Reservoir was sampled with
a Smith-Root electrofishing boat in November 1992 and September 2000. The 1992 fish
population sampling (Li and ENPLAN 1994) was conducted to support the Licensee’s
proposed SPT project for the Rock Creek-Cresta Project. The purpose of the sampling
was to provide Background species composition and relative abundance data to help
assess the impacts of the SPT project. The 2000 effort was an element of the relicensing
studies, and was conducted to supplement the data collected in 1992. Gill netting was
also done along with the electrofishing as part of the relicensing studies. These nets.were
of variable mesh sizes (i.e., 1/2” to 2”, and 2” to 4”), and were set in the middle po;'tlon of

the reservoir.

Three sections of the reservoir were electrofished during both the 1992 and 2000 efforts,
including a lower section near the dam, a middle section, and an upper section near the
top end of the reservoir. Typically, boat electrofishing in steep-sided reservoirs like Poe is
only effective 'in shallow areas élong the shoreline or where the inflow enters the top end
of the reservoir. In many cases, these upper areas iﬁclude a section of flowing water over
moderately-deep gra\:el bars where suckers and trout are often concentrated. As
expected, this pattern was seen in the Poe results in 1992, but the Cresta Powerhouse

tailrace flows, which provide the primary inflow to the reservoir, were too swift and deep

during the 2000 effort to sample safely in the upper-most portion of the tailrace.
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The results of the 1992 and 2000 electrofishing efforts are shown in Table E3.1-2 and in
Figure E3.1-3. The same species and relative abundances were found during both years
in the lower and middle sections of the reservoir, where the most numerous species were
hardhead, smallmouth bass, Sacramento pikeminnow, and Sacramento sucker. Riffle
sculpin were collected in 2000, along with the recording of several non-netted fish at
some of the sites (i.e., unknown cyprinids). A single largemouth bass was found in 1992,
but no largemouth were collected in 2000. The two rainbow trout collected in 1992 were
found at the upper end in the Cresta Powerhouse tailrace, while the two rainbow trout
collected in 2000 were found near a small tributary inflow from Camp Creek located in

the lower portion of the reservoir.

Gill Netting Survey Results - 1981-84 and 2000.
During the 2000 effort, the gill nets were checked on a periodic basis during the
electrofishing effort and were purposely not set over night to avoid net-caused mortalities.

Unfortunately, over the series of sets, no fish were collected in the gill nets.

Poe Reservoir was | previously sampled with gill nets by CDFG in 1981-84, along with
upstream migrant trapping above the Cresta Powerhouse. This more extensive sampling
was associated with CDFG’s six-year Fisheries Management Study for the Rock Creek-
Cresta Project (CDFG 1988). The Poe Reservoir gill netting was conducted during three
“years (1982, 1983, and 1984), and reservoir inlet trapping was conducted in 1981 and

1982. The reservoir inlet trap was placed 0.8 km above Cresta Powerhouse, and was
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Table E3.1-2
Summary of Boat Electrofishing Results in Poe Reservoir - 1992 (Li and ENPLAN 1994) and 2000
Reservoir Rainbow Sacramento | Sacramento | Smallmouth | Riffle Largemouth | Cyprinids
Section Trout Hardhead | Pikeminnow | Sucker Bass Sculpin | Bass (Unknown) | Total
1992
Lower 0 35 5 2 16 0 1 59
Middle 0 9 4 3 9 0 0 25
Upper 2 1 0 28 1 0 0 30
Total 2 45 . 9 33 26 0 1 116
2000
Lower 2 26 1 1 6 1(8) 0 (25) 3733
“Middle 0 5 3 1 4 1(2) 0 (5) 14 (D
Upper 0 5 1 5 5 2 0 (8 16 (10)
Total 2 36 5 7 15 2(12) 0 (38) 67 (50)
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Number of Fish Collected

Poe Reservoir Electrofishing Surveys (1992 and 2000)
(All Sizes Combined)
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Figure E3.1-3 Poe Reservoir Electrofishing Surveys - 1992 and 2000
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positioned to capture fish moving upstream out of Poe Reservoir into the Cresta Reach of

the NFFR.

Brown trout, rainbow &out (wild and hatchery), Sacramento sucker, Sacramento
pikeminnow, hardhead, smallmouth bass, and brown bullhéad were all found during the.
gill netting efforts in Poe Reservoir. The majoriif of the fish were adult-sized. Most of
these species were also collected during electrofishing surveys in 1992 (Li and ENPLAN
1994) and in 2000. However, higher relative numbers of rainbow trout were found

during the 1981-83 sampling than in 1992 or in 2000.

The resefvoir‘ inlet trap was fished from late April to October 1981, and from late June to
early September in 1982. A total of 338 fish was collected during both years combined,
with the most upstream movement in June and July (Table E3.1-3). Suckers were the
most common fish collected in the trap, followed by rainbow trout (wild and hatchery),

pikeminnow, hardhead, smallmouth bass, and finally brown trout.

Table E3.1-3

Poe Reservoir Inlet Trap Results (1981-82) (CDFG 1988)

Rainbow Rainbow
Brown Trout Trout Sacrament Sacramento Smallmouth

Trout (Wild) (Hatchery) o Sucker Pikeminnow Hardheéd‘: Bass Total
1981 6 64 22 94 23 21 12 242
1982 4 9 23 41 5 6 8 96
Total 10 73 45 135 28 27 20 338
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The inlet trapping indicates that upstream movement by all of these species occurs in the
NFFR system. Most of these fish collected in 1981-82 probably originated from the

reservoir.

The hardhead, pikeminnow, suckers, riffle sculpin, and rainbow trout collected in Poe
Reservoir are all native species, and were no doubt distributed through much of the NFFR
system prior to any development. The single largemouth bass and the numerous
smallmouth bass collected in the reservoir are non-native fish. Both species of black bass
were introduced into Lake Almanor following its construction, along with many other
fish species that could potentially be found all the way down the NFFR through the
Project area. All of the species collected in Poe Reservoir during both the, 1992 and 2000
efforts, native énd non-native, were also collected in Rock Creek Reservoir and Cresta

Reservoir during SPT sampling efforts in 1992.

The results from the reservoir‘ sampling not only in Poe Réservoir, but also in Rock Creek
and Cresta reservoirs, suggest that the habitat within these reservoirs is well-suited for
native minnow species like hardhead and pikeminnow. These species are doing well in
Poe Reservoir, even though a potential predator species (i.e., smallmouth bass) has also
been well established in the reservoir for quite some time. Rainbow trout are more
concentrated at the upper end of Poe Reservoir in the Cresta tailrace area and near the
mouths of small tributaries entering the main body of the reservoir. Past surveys suggest
that Sacramento sucker and brown trout may be more abundant in the reservoir than the
recent surveys indicate.
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E3.1.3.2.2 Poe Reach - Fish Population Surveys

USFS 1978 Stream Survey. A survey of the NFFR from Big Bend Dam to the Highway
70 crossing was conducted in 1978 by the Plumas National Forest (USFS 1978). Even
though this survey was done following the 1977 CDFG chemical treatment of the Rock
Creek-Cresta reaches of the NFFR, the treatment did not seem to affect the sucker
populations in the Pbe Reach. Suckers were observed throughout the reach by the
surveyors. In addition, rainbow trout and smallmouth bass were also found in the lower
section near the powerhouse. The only barﬁer to upstream fish movement along this
section of the NFFR at the time of this éurvey (May 25-June 2) was Big Bend Damitself,

which created a waterfall of approximately 15 feet into Lake Oroville.

Fish Snorkeling Surveys - Fall 1992, Spring and Fall 1999, and Spring 2000. In
conjunction with the aquatic habitat surveys conducted in 1992 (Li and ENPLAN 1994),
fish snorkeling surveys were completed in the Poe Reach of the NFFR. These surveys
were repeated in the spring and fall of 1999 and in the spring of 2000. The initial repeat
survey in the' spring of 1999 was in the same general area as in 1992, and the added
surveys in the fall of 1999 and spring of 2000 were done at the same speciﬁc habitat
units. The surveys were done by snorkeling at selected stations in pools, runs, pocket
water, and riffles located in four different sub-reaches distributed between Poe Dam and

the Poe Powerhouse bridge (Figure E3.1-4). A crew of snorkelors moved slowly
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upstream through a selected habitat unit, making observations of fish as they passed
downstream of the crew. Observations included species and life stage (adult, juvenile,

and young-of-the- year) of each individual fish observed.

The results of the snorkeling surveys are shown in Tables E3.1-4, E3.1;5; and E3.1-6 for
all four sub-reaches c_ombined. The. original numbers of fish collected during each effort
are provided in Appendix E3-1. Even though all species obsérved were recorded-and are
included in Appendix E3-1, only the following five most abundant species are discussed
in detail in this section: Saqramento sucker, Sacramento pikeminnow, hardhead, rainbow
trout, and smallmouth bass. Other species observed during the surveys included carp,

speckled dace, and riffle sculpin.

Species Densities. The values provided in Tables E3.1-4, E3.1-5, and E3.1-6 are deﬁsity
values corrected to numbers of fish per 100 feet of habitat covered rather than absolute
numbers of fish observed at each site. Table E3.1-4 combines values for all of the habitat
types, while Tables E3.1-5 and E3.1-6 provide the results for pools, runs, pocket waters,
and riffles separately. In addition, separate values are provided for all sizes of fish

combined, for adults and juveniles combined, and for young-of-the-year (YOY) only.

For adult and juvenile-sized fish, Sacramento suckers showed the highest concentration
of all species during each of the sampling efforts, except for the fall of 1992 when

smallmouth bass had a slightly higher density (Table E3.1-4). Smallmouth densities
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Table E3.1-4

Poe Snorkeling Results - All Habitats Combined (# of Fish Observed/100 ft)
(Fall 1992, Spring 1999, Fall 1999, Spring 2000)

Fish Species / Life Stage Fall 1992 Spring 1999 Fall 1999 Spring 2000
Hardhead - All Sizes 0.1 ~ 1.2 12 0.2
- Adults & Juveniles 0.1 1.1 0.1 0.2
-YOY 0.0 0.1 1.1 0.0
Sacramento - All Sizes 2.7 29 3.5 2.2
Pikeminnow - Adults & Juveniles 1.3 2.5 29 2.2
-YOY 14 04 0.6 0.0
Sacramento - All Sizes 4.2 54.3 8.5 20.8
Sucker - Adults & Juveniles 4.2 ‘171 8.3 19.9
-YOY 0.0 37.3 03 1.2
Rainbow - All Sizes 1.5 10.4 2.6 28.1
Trout - Adults & Juveniles 1.5 8.1 2.6 11.0
-YOY 0.0 24 0.0 17.1
Smallmouth - All Sizes 52 1.0 0.0 0.5
Bass - Adults & Juveniles 5.1 1.0 0.0 : 0.5
-YOY 0.1 0.0 0.0 0.0
Others (Unk)- All Sizes 02 487.7 1.5 178.3
- Adults & Juveniles 02 0.0 0.0 0.0
-YOY 0.0 4877 15 178.3
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Table E.3.1-5

. Poe Snorkeling Results - Pools and Runs (# of Fish Observed/100 ft)
(Fall 1992, Spring 1999, Fall 1999, Spring 2000)

J

POOLS
Fish Species / Life Stage
Fall 1992 Spring 1999  Fall 1999 Spring 2000
Hardhead - All Sizes 0.2 1.8 1.4 0.2
- Adults & Juveniles 0.2 1.6 0.2 0.2
-YOY 0.0 0.1 1.2 . 0.0
Sacramento - All Sizes ' 8.1 3.6 4 5.7 2.3
Pikeminnow - Adults & Juveniles 2.3 3.5 55 2.3
-YOY 5.8 0.2 0.2 0.0
Sacramento - All Sizes 6.4 53.9 10.0 19.9
Sucker - Adults & Juveniles 6.4 : 13.8 9.9 18.6
-YOY 0.0 40.1 0.1 14
Rainbow - All Sizes 0.9 6.2 L5 14.8
Trout - Adults & Juveniles 0.9 54 1.5 10.2
-YOY 0.0 0.8 _ 0.0 - 4.6
Smallmouth - All Sizes 8.9 14 0.0 0.6
Bass - Adults & Juveniles 8.9 1.4 0.0 0.6
-YOY 0.1 .00 0.0 0.0
RUNS
Fall 1992 Spring 1999  Fall 1999 Spring 2000
Hardhead - All Sizes 0.0 0.9 1.3 0.2
- Adults & Juveniles 0.0 0.9 0.0 0.2
-YOY 0.0 0.0 1.3 0.0
Sacramento - All Sizes 0.0 1.1 1.7 14
Pikeminnow - Adults & Juveniles 0.0 0.4 0.3 14
-YOY 0.0 0.7 14 0.0
Sacramento - All Sizes 2.9 54.9 9.1 29.4
Sucker - Adults & Juveniles 2.9 193 8.3 29.0
- -YOY 0.0 35.6 0.8 04 ‘
Rainbow - All Sizes 0.8 18.0 4.1 49.8
Trout - Adults & Juveniles 0.8 12.0 4.1 114
-YOY 0.0 6.0 ' 0.0 384
Smallmouth - All Sizes 3.8 0.7 0.1 0.1
Bass - Adults & Juveniles 3.6 0.7 0.1 . 0.1
-YOY 0.2 0.0 0.0 . 0.0
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Table E.3.1-6

Poe Snorkeling Results - Pocket Water and Riffles (# of Fish Observed/100 ft)
(Fall 1992, Spring 1999, Fall 1999, Spring 2000)

POCKET WATER
Fish Species / Life Stage
Fall 1992 Spring 1999  Fall 1999 Spring 2000
Hardhead - All Sizes 0.0 0.4 0.0 0.2
- Adults & Juveniles 0.0 04 0.0 0.2
-YOY 0.0 0.0 0.0 0.0
Sacramento - All Sizes 0.0 3.6 0.0 6.0
Pikeminnow - Adults & Juveniles 0.0 34 0.0 6.0
-YOY 0.0 0.2 0.0 0.0
Sacramento - All Sizes 4.8 71.0 6.3 279
Sucker - Adults & Juveniles 4.8 20.1 6.3 26.6
-YOY 0.0 56.8 0.0 1.3
Rainbow - All Sizes 4.0 13.5 5.2 303
Trout - Adults & Juveniles 4.0 12.2 5.2 15.6
-YOY 0.0 1.3 0.0 14.7
Smallmouth - All Sizes 1.6 0.0 0.0 1.1
Bass - Adults & Juveniles 1.6 0.0 0.0 1.1
-YOY 0.0 0.0 0.0 0.0
RIFFLES
Fall 1992 Spring 1999  Fall 1999 Spring 2000
Hardhead - All Sizes 0.0 0.0 0.0 0.0
- Adults & Juveniles 0.0 0.0 0.0 0.0
-YOY 0.0 0.0 0.0 0.0
Sacramento - All Sizes 0.0 43 0.6 2.8
Pikeminnow - Adults & Juveniles 0.0 4.3 0.6 28
-YOY 0.0 0.0 0.0 0.0
Sacramento - All Sizes 2.0 243 2.2 3.7
Sucker - Adults & Juveniles 2.0 13.0 2.2 - 37
-YOY 0.0 11.3 0.0 0.0
Rainbow - All Sizes 3.0 122 36 464
Trout - Adults & Juveniles 3.0 8.3 3.6 8.5
-YOY 0.0 4.0 0.0 38.0
Smallmouth - All Sizes 1.6 0.0 0.0 0.0
Bass - Adults & Juveniles 1.6 0.0 0.0 0.0
-YOY . 0.0 0.0 0.0 0.0
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dropped to lower levels during the 1999 and 2000 surveys. The second most abundant
fish observed during the spriﬁg surveys in 1999 and 2000 surveys were rainbow trout.
However, the density of rainbows in the fall of 1999 (between the two spring surveys)
was at a much lower level, closer to their 1992 density. Pikeminnow densities during
each of the efforts were close to the fall densities for rainbows, while hardhead were
found at lowef levels. The densities for bofh pikeminnow and hardhead were fairly
consistent in all of the efforts. For young-of-the-year, relatively low densities of
identifiable specimens were observed during each effort, except for éuckers in thé spring
of 1999 and for rainbow trout in the spring of 2000. The low densities of YOY were a
result of not being able to identify the smallest specimens in the field rather than a lack of

small fish being present.

The “others “ category was used in Appendix E3-1 for fish that were too small to identify.
During both of the spring snorkeling efforfs, large numbers of small, unidentified fish
were observed along the river margins (Table E3.1-4). These fish were likely a

combination of YOY suckers, pikeminnow, and hardhead.

Species Distribution - Between Habitat Types. Tables E3.1-5 and E3.1-6 provides the
fish densities for pools and runs and for pocket waters and riffles, respectively. As
expected, the different species utilized the availabie habitats in various ways. The highest
concentrations of pikeminnow, hardhead, and smallmouth bass were found in fhe pools,

while rainbow trout were distributed more evenly throughout pools, runs, pocket waters,
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and riffles. The rainbow trout found in pools were concentrated at the top end of the

pools. Suckers were also found to be distributed in all habitat types.

Species Distribution - Between River Sub-Reaches. The four sub-reaches were
selected to cover the complete river length from Poe Dam to Poe Powerhouse. The upper
site was just below the mouth of Flea Valley Creek; the middle two sites were within 1
mile upriver and downriver from Bardee’s Bar; and the lower site was % mile above the

Poe Powerhouse Bridge (Figure E3.1-4).

One secondary factor that affects the results of any snorkeling survey is water clarity. In
general during each of the four snorkeling efforts, the water was clearest at the lowest
site, and became progressively less clear at the upriver sites. For suckers, water clarity is
not as significant a factor as with other species, because suckers can be approached under
marginal visibility without being disturbed. However, trout have the opposite response.
Even under good conditions (e.g., > 4-meter visibility), trout appear to sense the presence
of a line of observers and sometimes avoid being detected by moving between adjacent
observers. This avoidance also occurs, but to a lesser degree, with pikeminnow and
hardhead. Smallmouth bass appear to not be as wary, and even seem to be attracted to
observers under the water. This reduced fear level is also observed with juvenile-sized
fish and YOY of all species. The avoidance response thresholds may be reduced for these
smaller individuals. During the Poe surveys, these general species-specific and size-

related patterns were found to be true also.
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Sacramento Sucker - Sacramento suckers were found throughout the Poe Reach during
each effort (i.e., 1992, 1999, and 2600), with the highest densities usually at the middle
two sites near Bardee’s Bar (Figure E3.1-5). The only exception was in the fall 1999
survey, when the highest density was found at the lowest site near the Poe Powerhouse
bridge. A review of the data on a seasonal basis indicates a significant change in density ;
levels between spring and fall. At the upper three sites, spﬁng density levels were similar
in 1999 and 2000, but much lower than levels during the intervening fall. In contrast, at
the lowest site, the 1999 fall density was greater than the spring densities. These data
indicate the likelihood of seasonal migrations and summer mortality. The overall higher
density levels found in the fall of 1999 compared to the fall of 1992 indicate that the

current sucker population is higher than in the early 1990s.

Rainbow Trout and Brown Trout - Rainbow trout were observed throughout the Poe
Reach during each of the snorkeling surveys (i.e., 1992, 1999, and 2000). However, the
density varied greatly between the four study sites, between spring and fall Values, and

between years (Figure E3.1-6). In the fall of 1992, rainbow abundances were higher in

the upper two sub-reaches than in the lower two sub-reaches; while in the fall of 1999,

the distribution was reversed with higher densities in the lower two sub-reaches. A
comparison of densities between the falls of 1992 and 1999 SAhO\‘VS that the overall density
(i.e., with all four sub-reaches combined) was higher in 1999 than in 1992. For thé spring
surveys, densities in 2000 were higher than 1999 in the upper fhree sub-reaches, but lower

than the 1999 level in the lowest sub-reach. Finally, spring densitiés in 1999 and
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Figure E3.1-5 Poe Snorkeling Survey - Sacramento Sucker Distribution (Adults and Juveniles)
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Figﬁre E3.1-6 Poe Snorkeling Survey - Rainbow Trout Distribution (Adults and Juveniles)
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2000 were substantially higher than the density ‘during the intervening fall at the upper

three sub-reaches and higher than, but similar to, the fall density at the lower sub-reach.

The high variability in rainbow trout densities between study sites, séasons, and years can
be attributed to several factors working individually or in concert. These factors include
hydrology (high flow events and dry verses wet years), water temperature, natural
mortality, fishing rﬁortality, and seasonal migrations. High flow events during the winter
and spring runoff period may cause direct mortality of fish and the forced movement of
fish downstream. Dry water years, particularly a series of dry years, may reduce the
quantity and quality of habitat. Seasonal migrations may be occurrin;g for several reasons
including spawning migrations, dispersal of juveniles at_1d YOY, movement of fish
between the large deep pools that are scattered throughout the whole river reach and their
surrounding available habitats, and movement into the stream reach from Qutsidé sources
G.e., éither upriver or dpwnrive;). Movement of adult spawners into Flea ValleyCree'k
and Mill Creek from the main river was documented in the spring of 2000, and is
described in detail in a latter section. The high densitieé of rainbow YOY found in the
upper sub-reach near the mouth of Flea Valley Creek in the spring 2000 survey reflects

the successful spawning activity in the tributaries, particularly Flea Valley Creek.

Brown trout were not observed during any of the snorkeling surveys to date, so it appears
that browns are scarce in the Poe Reach. Brown trout do have access to the Poe Reach

from Mill Creek, where three brown trout were collected during the related tributary
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electrofishing survey conducted in August of 1999. Brown trout were not found in Flea

Valley Creek during the 1999 electrofishing survey.

- Sacramento Pikeminnow and Hardhead - For the fall surveys in 1992 and 1999,

pikeminnow were more abundant in the lower two reaches; but in the spring of 1999 and
2000, tﬁe densities were more evenly distributed between the sub-reaches (Figure E3.1-
7). The much higher density found in the 1999 fall survey in the lowest sub-reach and the
differences between fall and spring efforts indicate that pikeminnow may be moving

seasonally within the river reach.

Hardhead were found in low densities during all of the surveys and were distributed at
these low levels throughout the reach (Figure E3.1-8). The highest density of hardhead

was found during the spring 1999 survey at the upper site near Flea Valley Creek.

Smallmouth Bass - ‘ Smallmouth bass were observed primarily in the lower two sub-
reaches during the snorkeling efforts (Figure E3.1-9). No smallmouth bass were observed

at the upper study site during ény of the surveys. The highest densities, by far, were

- found during theé first fall survey in 1992. The abundance. of smallmouth apparently

fluctuates greatly in the Poe Reach, with the population being concentrated in the lower

sub-reaches.
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Figure E3.1-7 Poe Snorkeling Survey - Sacramento Pikeminnow (Adults and Juveniles)
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Figure E3.1-8. Poe Snorkeling Survey - Hardhead (Adults and Juveniles).
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Figure E3.1-9. Poe Snorkeling Survey - Smallmouth Bass Distribution (Adults and Juveniles).
(HH = Hardhead, PM = Pikeminnow, RBT = Rainbow Trout, SKR = Sucker, SMB = Smallmouth Bass, CP = Carp)
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Large Pool Snorkeling Surveys - June 2000. In association with the June '2000
snorkeling effort at the es;:ablished stations, qualitative snorkeling was conducted at
single large pools associated with each of the four study sites.‘ These large pools are
representative of the large pool habitat that occurs frequently throughout the Poe Reéch.
These types of pools are too deep and wide to snorkel effectively in a quantitative manner

and were not included in the quantitative efforts.

The results of the large pool snorkeling are provided as density values corrected to 100-
foc:t lengths of river similar to the values provided for the established stations (Figure
E3.1-10). Overall, sucker, pikeminnow, and rainbow trout were the three most aBundant
species found in these large pools, while smallmouth bass, hardhead, and carp were
observed in much lower densities. Sucker was the most abundant species at the three
lower sites, while pikeminnow was the most abundant at the upper site. For the two
middle sites near Bardee’s Bar, rainbow trout were more abundant than pikeminnow,
while pikeminnow were more abundant than rainbows at the uppermost and lowermost
sites. Smallmouth were observed at all of the sites except for the upper Mill Creek site,
while carp were found only at the middle site below Bardee’s Bar. No hardhead were

found in the two middles sites, and the numbers of hardhead at the lower and upper sites

were very low.

Large Pool Electrofishing and Gill Netting - September 2000. To further investigate
the fish population structure in the large pool habitat that occurs throughout the Poe

Reach, a combination of simultaneous electrofishing and gill netting was conducted in
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Figure E3.1-10 Poe Large Pool Snorkeling Survey Results - June 2000
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three large pools. The original objective of this study was to obtain an estimate of
population size in the pools. However, due to the large diménsions of the pools, the study
was re&esigned to attain a more realistic objective of collecting species composition and
size data in these large pools, and comparing species distribution between the three pools.
Of particular impoﬁance and one of fhe main reasons for the added pool sampling was to
describe the abundances of hardhead and pikeminnow in this habitat type. Hardhead are
listed as a Forest Sensitive Species by the Plumas National Forest, and represent thé only
fish species listed as sﬁch in the Project water bodies. This sampling was done in late
Sel;tember of 2000. A detailed report on this special study prepared by EA Engineering

Science and Technology (2000) is provided Appendix E3-2.

Due to limited access to the Poe Reach and the semi-portable electrofishing barge system
to be used, the sampling sites were selected at the following three fairly-acceésible

locations: 1) the sandy beach pool near the mouth of Mill Creek, 2) the pool below the

Bardee’s ‘Bar bridge, and 3) the large pool immediately downriver from the Poe

Powerhouse bridge (shown on Figure E3.1.4). At each site, the sampled pool was
segmented into three or four areas of varying depth and width, and partitioned with four
to five, 100-ft long variable mesh gill nets. The nets were stretched across the river with
the smaller mesh sizes set in the shallower areas. A barge-mounted Coffelt model VVP
electrofisher was systematically maneuvered throughout the segments between the set gill
nets to thoroughly sample the area. Each pool was sampled in a one-day effort, which
included daylight and twilight sampling. The timing of the daylight and twilight sampling
efforts was intended to capture both daylight and twilight active species.
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Fish were captured either by stunning them directly with the electric field, or by herding
them into the gill nets. The gill nets were checked repeatedly throughout the day in order
to minimize mortality of captured fish. Each captured fish was identified to species,
measured to the nearest millimeter, weighed to the nearest tenth of a gram, and returned

to the stream outside of the sampling area.

A summary of the numbers for each species and life stége collected at the three pool sites
is ;)rovided in Table E3.1-7. In the consultant report, the numbers are separated out for
fish collected by electrofishing or in gill nets, and during daylight or twilight hours. For
all of the sites and sizes combined, sucker, smallmouth béss, and hardhead were the most
abundant with 118, 83, and 86 being collected, respectively. Lower totals of 16
pikeminnow, 6 riffle sculpin, 3 carp, and 1 rainbow trout were also collected. The lack of

trout in the catches was primarily a result of the sampling efforts being done in the centers

of the pools rather than at the top ends where trout concentrate in the faster-flowing

water.

The relative numbers of adults and juveniles for each species is shown in Figure E3.1-11
for all of the pool sites combined. At all three sites (i.e., the sandy beach pool, Bardee’s
Bar pool, and Poe Powerhouse pool), Sacramento sucker were the dominant adult fish

collected. The most numerous juvenile-sized fish were hardhead at the upper
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Table E3.1-7

Poe Project - Large Pool Electrofishing / Gill Netting Surveys, September 2000

All Pool Sites Combined

SKR SMB HH PM  RSCP CP  RBT Total

All Sizes 118 83 . 86 16 6 3 313
Adults 87 17 5 1 4 3 1 118
Juveniles 31 66 81 15 2 0 0 195
Sandy Beach/Mill Creek Pool -
SKR SMB HH PM RSCP CP RBT
All Sizes 76 5 ) 43 11 2 0 0 137
Adults 48 3 3 1 0 0 0 55
Juveniles 28 2 40 10 2 0 0 82
Bardee's Bar Pool
SKR SMB HH PM RSCP CP RBT
All Sizes 25 13 35 3 1 1 1 79
Adults 22 9 1 0 1 1 1 35
Juveniles 3 4 34 3 0 0 0 44
Poe Powerhouse Pool
SKR SMB HH PM RSCP CP RBT
All Sizes 17 65 8 2 3 2 0 97
Adults 17 5 1 0 3 2 0 28
2 0 0 0 69

Juveniles 0 60 7

1) SKR = Sucker, SMB = Smallmouth Bass, HH = Hardhead, PM = Pikeminnow, RSCP = Riffle Sculpin
CP Carp, RBT = Rainbow Trout
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Figure E3.1-11 Poe Large Pool Electrofishing / Gill Netting Survey Results
September 2000
(SKR=Sucker, SMB=Smallmouth Bass, HH=Hardhead, PM=Pikeminnow, RSCP=Riffle Sculpin, CP=Carp, RBT=Rainbow Trout)
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and middle sites and smallmouth bass at the lower site (i.e., near. Poe Powerhouse).
Juvenile smallmouth were more abundaht than all other species and sizes at the lower

site.

Poe Reach Suitability Densities. As an element of the Poe instream flow study, habitat
suitability criteria (HSC) for selected fish species were developed for the NFFR in a
separate field effort. The method estimates fish density within ranges of depth, velocity,
and cover to generate the criteria curves. In addiﬁon to providing habitat suitability
inf;nnation, the data from this effort also has provided a measure of density for each
species and area studied. The numbers of fish (for ez;ch species and for both adults and.
juveniles) observed within specified depth and velocity ranges across the transecf were
used to estimate density values. Those values are used. in this section to help assess

species composition within and between the study areas (i.e., Poe, Cresta, and Rock

Creek).

The specific methodology used to develop the HSC curves are described in the report

included in Appendix E3-8 (TRPA, 2001b).

The data collection was conducted by crews of divers working across transects placed in
areas representative of the different habitat types available in the study reach. The work
was completed in July and August 2000, so the resulting HSC curves would apply to mid-

summer conditions. Two study sites were established in the lower portion of the Poe
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Reach below Bardee’s Bar, and one study site was established in the lower portions of

both the Cresta and Rock Creek reaches.

In acidition to focusing on two sites in the Poe Reach of the NFFR, study sites in fhe
Cresta and Rock Creek reaches were also included in the criteria study. The analysis
provides added detail on relative species abundances for the five species targeted in the
instream flow study (i.e., rainbow trout, Sacramento sucker, hardhead, Sacramento
pikeminnow, and smallmouth bass). The data allow species comparisons for both adults

and juveniles within the Poe Reach and between the three river reaches for selected

species.

In the suitability analysis, the densities are expressed as the number of individuals
observed per square foot of habitat sampled. For this section, those densities have been
adjusted to numbers per 10,000 square ft to provide more intuitive values. Essentially,
this gives density estimates for 100-foot lengths of habitat, assuming a stream width of

100 feet. In general, the Poe Reach of the NFFR falls in the 100-ft width range.

The results for the two Poe Reach sites combined are shown in Table E3.1-8. Overall for
adults, sucker and pikeminnow were equally abundant followed by smallmouth bass,
rainbow trout, and hardhead. Smallmouth bass values were relatively high, due to the
fact that the two Poe sites were located in the lower portion of the Poe Reach, where
smallmouth have traditionally been more highly concentrated. For juveniles, rainbow

trout were found in the highest concentration, followed by sucker, hardhead, smallmouth
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- Table E3.1-8 -

Poe Projéct Suitability Criteria Study — July and August, 2000
Summary of Fish Observations (# of Fish /10,000 ft2)
(Poe Reach- Combined Upper and Lower Sub-Reaches)

Poe Project - Combined Upper and Lower Sub-Reaches

|
RBT Adult RBT Juv BKR Aduit !SKR Juv HAdult [HHJuv [PMAdult [PMJuv {SMB Adult SMB Juv
Pool Head 0.8 1.6 5.6 0.0 7.3 0.0 7.3 0.0 7.3 5.6
Pool Body 0.4 0.0 D2 0.0 . 0.7 0.8 8.8 0.3 3.2 1.3
Pool Tail 0.0 0.0 0.0 0.0 0.0 0.8 0.0 . 1.3 0.0 0.0
Run 5.6 0.0 0.6 3.1 0 6 0.0 0.0 0.6 1.3 3,7
Riffle 6.7 11.6 0.0 4.3 0.0 12.8 0.0 3.1 0.0 0.0
Pocketwater  [7.9 3.5 02 7 3.6 0.0 0.0 0.5 1.4 3.1 1.4
Total 2.0 1.7 4.8 1.2 1.8 1.1 5.1 0.6 3.1 1.9

1) RBT = Rainbow Trout, SKR = Sucker, HH = Hardhead, PM = Pikeminnow, SMB = Smallmouth Bass
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bass, and pikeminnow. Table E3.1-8 also indicates how the various habitats within the
Poe Reach,‘ at least in this lower section of the Poe Reach, are utilizéd by the different fish
species. -Adult and juvenile rainbow trout were concentrated in the runs, riffles, and
pocketwater areas, while the adult pikeminnow, smallmouth bass, and hardhead were
found in higher abundances in the pools. Adult sucker were also found in pools, but the

highest concentration was documented in pocketwater habitat.

The results from the Cresta and Rock Creek reaches are given in Table E3.1-9. The
—.distribution of species in various habitats exhibits a similar pattern in the Cresta and Rock
Creek reaches as in the Poe Reach. In general, the densities in the Rock Creek reach were
much highef than the Poe reach, while the Cresta densities (excluding rainbow trout)

were closer to the same levels that were found in Poe. Both adult and juvenile rainbows

were significantly more abundant in Cresta than in the Poe.

Poe Reach Fish Population Surveys - Summary. The sampling efforts that have been
conducted in the Poe Reach demonstrate that the dominant species throughout the reach

has consistently been Sacramento sucker, followed by rainbow trout and Sacramento

pikeminnow.

As expected, higher numbers of smallmouth bass and hardhead were found during the
large pool electrofishing and gill netting surveys than during the other two sampling
efforts (i.e., seasonal quantitative snorkeling and large pool qualitative snorkeling).

However, the hardhead were mostly juveniles, while the smallmouth were a combination
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Table E3.1-9

Poe Project Suitability Criteria Study - July and August, 2000

Summary of Fish Observations (# of Fish /10,000 ft2)
(Rock Creek and Cresta Reaches)

ICresta Reach

RBT Aduit RBT Juv [SKR Adult SKRJuv |[HHAdult [HHJuv [PMAdult [PMJuv [SMB Adult SMB Juv
Pool Head 15.7 0.0 7.9 0.0 3.9 3.9 3.9 0.0 11.8 0.0
Pool Body 0.0 0.0 1.3 0.0 5.7 0.0 3.2 0.0 8.9 0.0
Pool Tail 0.0 0.0 0.0 0.0 26.8 0.0 0.0 0.0 8.9 0.0
Run 32.1 2.0 3.0 1.0 0.(_) 0.0 0.0 1.0 3.0 0.0 ‘
Riffle 14.8 40.0 0.0 0.0 0.0 4.2 0.0 0.0 0.0 0.0
Pocketwater 15.0 6.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 12.9 6.2 1.7 0.2 3.2 0.7 1.5 0.2 5.2 0.0
Rock Creek Reach

RBT Adult RBT Juv ISKR Adult ISKR Juv HHAduit HHJuv [PMAdult [PMJuv SMB Adult ISMB Juv
Poo! Head 0.0 0.0 ‘ 8.0 56.0 48.0 0.0 .0 0.0 0.0 0.0
Pool Body 0.0 0.0 0.0 0.0 102.5 23.3 12.2 61.9 1.0 0.0
Pool Tail 0.0 0.0 7.2 0.0 3.6 32.4 0.0 0.0 0.0 0.0
Run 19.0 7.1 26.2 11.9 . 2.4 4.8 11.9 4.8 0.0 0.0
Riffle 21.7 59.2 11.8 122.4 0.0 2.0 0.0 41.5 0.0 0.0
Pocketwater 19.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 9.1 13.1 7.9 29.4 ] _43.3 v 13.9 6.8 33.4 0.4 0.0

1) RBT = Rainbow Trout, SKR = Sucker, HH = Hardhead, PM = Pikeminnow, SMB = Smallmouth Bass
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of adults and juveniles. It is surprising that more adult hardhead were not found during
the large pool sampling based on the numbers of small hardhead found. This disparity
may be due to avoidance by adults during these efforts, or perhaps a downriver movement

of young hardhead from Poe Reservoir into the river reach during high flow events.

Adult and juvenile sucker, rainbow trout, and pikeminnow were distributed somewhat
evenly throughout the complete reach. As expected during the spring, YOY rainbows
were concentrated in the upper river reach near the two tributaries where spawning is
knc_wvn to occur. Hardhead were also found in each area, but in much lower abundances
than other species. Smallmouth bass were found throughout the reach, but were more
concentrated in the lower two sub-reaches. Smallmouth are a non-native predator species
that potentially can impact populations of native species by ‘foraging on YOY and
juveniles. The overall impact of smallmouth on native fish populations in the Poe Reach
may be significant in the large pools where all of the species are present, and especially in

the lower portion of the river reach where smallmouth are able to maintain themselves in

higher concentrations.

There may be a movement of smallmouth bass between the large pools and the other
habitats surrounding those large pools. High water flow during winter and spring may be
moving smallmouth into these large pools out of the surrounding, less protective areas;
while the converse (i.e., a lack of high flow levels) may allow sfnalhnouth to move back
into the surrounding habitats. Any movement of smallmouth back and forth between

these areas potentially impacts other species in both areas. At the same time, fish species
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other than smallmouth are likely exhibiting this type of annual movement also, but it may

be less obvious for native fish that are better adapted to high flow events in the NFFR.

E3.1.3.2.3 Big Bend Reservoir (Poe Afterbay) Surveys

Prior to this relicensing effort, the fish populations in Big Bend Reservoir had not been
sampled or assessed. Any fish residing in Big Bend Reservoir have access to the Poe
Reach of the NFFR, and are able to move into. the léwer section of NFFR during
spawning migrations or natural upstream dispersal. Alfhough Big Bend Dam acts as a
bal;ier to fish movemeﬁt from Lake Oroville when the lake is low, some fish may be able
to move upstream through the permanent slot in the dam when the lake level is high. The

assemblage of fish in Big Bend Reservoir is likely a combination of species from upriver

NFFER sources and from Lake Oroville downstream.

Big Bend Reservoir was sampled with a Smith-Root electrofishing boat in September
2000. The Big Bend sites included stations in the main body of the reservoir upriver and
downriver from the mid-reservoir train trestle, the shallow run of the main river entering
the top end of the reservoir, the flowing water at the lower end of the Poe Power_house
tailrace, and the tailrace area in front of and around the powerhouse building itself. Gill
netting was also done during the electrofishing effoﬁs. These nets were of variable mesh
sizes (.e., 1727 to 27 and 2” to 4” , and were set in the main body of the reservoir. No
fish were collected in the gill nets, even though the nets were set during an eveniﬁg

period.
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The results of the 2000 electroﬁshing effort at Big Bend Reservoir are shown in Table -
E3.1-10 and in Figure E3.1-12. The same dominant species were found in Big Bend
Reservoir as were found in Poe Reservoir (i.e., hardhead, sucker, smallmouth bass, and
pikeminnow). In addition, a large number of adult suckers were found in the shallow run
through which the main river enters the top end of the reservoir. This group of fish
dominates the results from the effort for the whole reservoir. Smallmouth bass were also
concentrated at this station. Finally, riffle sculpin were also collected, along with the
recording of several non-netted fish (i.e., unknown cyprinids). Separate results for the
Po; Powerhouse tailrace sampling are given in Figure E3.1-13. The tailrace
electrofishing was conducted on the day following 'the sampling effort in the rest of the
reservoir in the early. morning hours with the Powerhouse not running. The same species

were found in the tailrace area as in the reservoir itself, demonstrating that when the flow

through the powerhouse is reduced, fish move into this area.

E3.1.3.2.4 Tributary Monitoring (Flea Valley Creek and Mill Creek)
Backpack Electrofishing Surveys - August 1999, Quantitative electrofishing surveys
were conducted in Flea Valley Creek and Mill Creek during August of 1999. The surveys

were conducted to document the species utilizing the tributaries and to quantify
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Table E3.1-10

- ‘ Big Bend Reservoir Electrofishing Results, September 2000

Water Body Fish Species Total Number  Length Number of Length Number of Length
(Location) Collected Number of Adults Range (mm) Juveniles Range (mm)- YOY Range (mm)
Big Bend Dam
Afterbay Hardhead 86 0 10 109-184 mm 76 35-97 mm
Sacramento : .
Pikeminnow 10 1 353 mm 5 104-157 mm 4 53-94 mm
Sacramneto . ‘
Sucker 38 36 255-472 mm 1 111 mm 1 55 mm
Rainbow Trout 1 1 215 mm 0 0
Smallmouth _
Bass 11 1 210 mm 9 109-190 mm 1 78 mm
Riffle Sculpin 2 2 88-96 mm 0 ' 0
Cyprinds (UNK) 6 2 >200 mm 4 <200,>100 0
Sculpin (UNK) 0 0 , 0 ' 0
_All Species 154 43 29 82
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Figure E3.1-12 Big Bend Reservoir Electrofishing Results
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Poe Powerhouse Tailrace Electrofishing Survey
All Sizes Combined (September 2000)
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Figure E3.1-13 Poe Powerhouse Tailrace Electrofishing Results.

E3.1-53
Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company




the size and character of the fish populations at sites close to the stream mouths. Two,
50-meter stations were selected in each tributary (shown c;n Figure E3.1-4). For Flea
Valley, the lower station’s downstream boundary was about 20 meters above the mouth,
and the upper station’s downstream boundary was about 650 meters above the mouth.
For Mill Creek, the lower station’s downstream boundary was about 20 meters above the
Highway 70 culvert (i.e., about 110 meters above the mouth) and the upper station’s
downstream boundary was about 300 meters above the Highway 70 culvert. The
downstream and upstream boundaries for each station were blocked off with seines, and
th; 50-meter section between the two seines was sampled in a series of passes with a
backpack electrofisher. Fish were identified, measured, and counted from each pass. The
fish collected from each pass were placed in live cars until all of the passes were
completed at each station. All fish were released back to the stream after all of the
processing was finished. Based on decreasing catches over a series of passes at each
station, population estimates and confidence limits were generated for YOY, (1+ and

older), and total trout.

The results of the stream electrofishing are given in Table E3.1-11. Only rainbow trout
were found in Flea Valley, while both rainbows and browns were found in Mill Creek.
No brown trout were collected at the lower Mill Creek station, while a total of three
brown trout (i.e., one large, 19-inch adult and two juveniles) were collected at the upper
station. For Flea Valley, YOY made up 92% of the total rainbow trout collected at the
lower station and 72% at the upper station (Figure E3.1-14). The high numbers of YOY

collected in Flea Valley were due to the fact that the stream is used as a spawning
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Poe Project - Tr

Table E3.1-11

ibutary Electrofishing Surveys
(Flea Valley Creek and Mill Creek - August 1999)

Poe Hydroelectric Project, FERC No. 2107
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Flea Valley Creek
Speciesand | Pass | Pass | Pass Population | Confidence
Station Date Life Stage 1 2 3 Total | Estimate Limits (+/-)
Station 1 Rainbow
(Lower) 08/17/99 | Trout (YOY) | 185 69 47 301 335 22.0
Rainbow
(50 Meters) Trout (1+) 20 5 1 26 26 1.2
Rainbow . ,
Trout (Total) | 205 74 48 327 359 20.3
Station 2 Rainbow
(Upper) 08/18/99 | Trout (YOY) | 37 16 8 61 66 8.2
Rainbow
(50 Meters) Trout (1+) 17 7 0 24 24 1.3
Rainbow
Trout (Total) | 54 23 8 85 90 7.2
Mill Creek »
Speciesand | Pass | Pass | Pass Population | Confidence
Station Date Life Stage 1 2 3 Total | Estimate Limits (+/~)
Station 1 Rainbow
(Lower) 08/18/99 | Trout (YOY) | 32 14 7 53 57 7.4
Rainbow
(50 Meters) Trout (1+) 28 |7 9 44 48 7.9
Rainbow
Trout (Total) | 60 21 16 97 107 11.9
Station 2 Rainbow
(Upper) 08/19/99 | Trout (YOY) | 26 14 3 43 45 4.8
‘ Rainbow
(50 Meters) Trout (1+) 22 5 2 29 29 1.5
Rainbow
Trout (Total) | 48 19 5 72 74 4.5
Station 2 Brown Trout
(Upper) 08/19/99 | (YOY) 2 0 0 2 2 -
Brown Trout
(50 Meters) 1+ 1 0 0 1 1 -
Brown Trout
(Total) 3 0 0 3 3 -
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Flea Valley Creek - Station 1 (August 1999)
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Figure E3.1-14. Flea Valley Creek - Rainbow Trout Length Frequencies
(Aug. 1999)
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tributary by adult rainbows from the main river. Adults from the main river are able to
access both sampling sites, as there are no physical barriers to upstream movement in this
stream section. In Mill Creek, YOY represent 55% of the total rainbow trout at the

downstream station and 60% of the total at the upstream station (Figure E3.1-15). The

Highway 70 box culvert and the upper end of the lower electrofishing station are, at the

least, partial barriers under most flow conditions.

d

Barrier Identification — September/October 1999. To support the analysis of the
tributaries, pedestrian surveys were conducted to identify barriers to fish movement.
Both streams were surveyed during low flow conditions in September/October 1999.

Table E3.1-12 lists the distances from the stream mouth for each potential barrier, barrier

dimensions (i.e., height/length), barrier type, and the observed status of the barrier at low

- water levels, and the predicted status under high water levels.

At the time of the survey, the mouth of Flea Valley Creek was divided into two shallow
channels that dropped off through a wide fan of cobble and rubble into the main river.
The ﬂov;r in the late summer and early fall can be so low that the mouth is a barrier at that
time. Under most conditions duriﬁg the late fall, wintef and spring, the mouth is
passable. During this survey, no other significant barﬁers were found up to the 5,092 foot
mark from the mouth. It appears that this whole portion of the stream is accessible td
adults from the main river. In addition, an abundant supply of gravel appropriate for trout

spawning was observed throughout the section.
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Mill Creek - Station 1 (Auguét 1999)
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Figure E3.1-15. Mill Creek - Rainbow Trout Length Frequencies (Aug. 1999)
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Table 3.1-12

Poe Project - Flea Valley Creek and Mill Creek
Identification of Barriers (September 30-October 1)

Barrier Location. Barrier Dimension @ Low @ High
Stream (Distance from Mouth) "~ (Height /Length) Barrier Type Water Water
Flea
Valley
Creek
Mouth to 30 ft Upstream Due to Low Water
30 ft in Length Depth @ Low Flow Partial No
From 1769 ft Mark 7 Partial Barriers Log Jams and
- to 4,840 ft Mark (2-3 ft in Height) Boulders Partial No
Low Flow Barrier
@ 5,092 ft Mark (4 ft in Height) Log Jam Yes No
Mill
Creek
Steep Water Flow
From Mouth to 100 ft through Boulders
Upstream 20 ft - Vertical (Multiple Channels) Yes Partial
Hwy 70 Road 98 ft in Length Shallow Flow in
Culvert @ 200 ft Mark (3% Gradient) Steep Culvert Yes Partial
@ 515 ft Mark 5 ft in Height Series of Falls | Yes Partial
@ 1,325 ft Mark 5 ft in Height Falls Yes Partial
@ 1,688 ft Mark 10 £t in Height Falls Yes Yes
@ 1,769 ft Mark 5 ft in Height Falls Yes Partial
@ 1,818 ft Mark 8 ft in Height Falls Yes Yes
@ 2,098 ft Mark 25 ft in Height Falls over Bedrock Yes Yes
E3.1-59
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In Mill Creek, five partial and three complete barriers were identified between the mouth
and the 2,098-foot mark. Overall, Mill Creek is larger and steeper than Flea Valley
Creek. It has larger habitat features (i.e., larger, deeper poolsj and larger substrate sizes
(i.e., boulders and bedrock). The partial barriers include a steep cascade section of
medium-sized boulders at the mouth, the Highway 70 box culvert, and three, 5-foot falls,
the first of which is located about 217 feet above Highway 70. Complete barriers ranging
in height from 8 to 25 feet were identified at the 1,688 , 1,818, and 2,098-foot distances
from the mouth. The Highway 70 culvert was listed here as a partial barrier, because
CaItrans personnel indicated that they have observed, in the recent past, large adult fish in
the stream above Highway 70. However, the Highway 70 culvert appears to represent a
complete blockage under most conditions. Mill Creek runs adjacent to the Caltrans
property immediately above the Highway 70 crossing. A moderate amount of spawning

gravel was also noted in Mill Creek during the survey.

Observations of Adult NFFR Spawners. Flea Valley Creek and Mill Creek were
visited during the spring periods in 1999 and 2000 to observe adult rainbow trout from
the main river stacking up at the mouths or moving up into the tributaries themselves for
spawning. In 1999, no adults were observed, even though multiple visits to the sites were

made.

However, in 2000, a number of adult rainbow trout were found in Flea Valley Creek.
Sixteen adult fish were observed on March 28. These adults were observed by walking

along the streambank between the railroad bridge crossing near the mouth and the upper
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road crossing approximately 1,300 feet upstream. In a follow-up visit site on April 7, 16
adults and 58 redds were counted between the railroad bridge and a point about 500 ft

upstream from the upper road crossing.

After the initial sighting of these fish in Flea Valley Creek on March 28, visits to Mill
Creek were started. No fish were observed bn this first day from the streambank. Poor
visibility made observations of fish from the streambank difficult at Mill Creek, so
snorkeling was attempted during a subsequent visit on March 30. Snorkeling was
cor—lducted in the steep boulder section ét the mouth, in the pool just bélow the Highway
70 box culvert, and in the stream section between the Highway 70 culvert and the first

partial barrier located 217 ft upstream. No fish were obsérved in the boulder section at

the mouth, but the falls.and cascades created poor visibility. Eight large adult rainbows

(definitely upstream migrants from the main river) were observed in the pool below the

culvert. These fish were in addition to last year’s YOY and some 1+ juveniles also found

in the pool.

No large rainbows were observed in the stream section above the Highway 70 crossing.
Snorkeling at these sites in Mill Creek was repeated in April, May, and June. Adult
rainbows (i.e., from 5 to 10 adults) were still found in the pool on May 17, when 7 adults
were observed. No adults were found during the final visit on June 27. During each of
these return visits,-.no adults were found in the stream section above the Highway 70

crossing.
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Tributary Mouth Monitoring of YOY. Snorkeling was conducted at the mouths of
both Flea Valley Creek and Mill Creek in the early summers of 1999 and 2000. These
snorkeling efforts were done to verify the recruitment of YOY trout into the main river
from the two tributaries. During both years, YOY trout were observed holding in the
clear water zones created by the tributary flows entering the NFFR. YOY were more
abundant below Flea Valley Creek than below Mill Creek in both years (i.e., combined
totals for both years of 275 at Flea Valley Creek and 63 at Mill Creek). This observation
matches with the higher numbers of YOY found in Flea Valley Creek during the
ele—ctroﬁshing surveys conducted in 1999. These relatively high numbers of YOY are a
result of the adult rainbows from the NFFR successfully using Flea Valley Creek as a
spawning tributary in the spring. However, the snorkeling also demonstrates that Mill
Creek adds to the recruitment of YOY rainbows into the NFFR, even though the access to
Mill Creek for main river adults is limited by natural and man-made barriers immediately

upstream from its mouth.

E3.1.4 Spawning Gravel / Adult Spawner Surveys— 1992, 1999, and 2003.

Spawning Gravel Surveys. The amount of trout spawning gravels available in various
sections of the NFFR, including the Poe Reach, has been identified as one of the
controlling factors that is limiting the size of trout populations within the NFFR (DWR
1986, CDFG 1988). During both of the habitat surveys along the Poe Reach conducted in
1992 and in 1999, visual estimates of the amounts and locations of suitable trout
spawning gravel were made. Both surveys showed that the Poe Reach does contain some

gravel in suitable locations for trout spawning, and the 1992 comparisons of gravel
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availability in the Poe Reach with availability in upstream reaches indicate that the Poe
Reach holds more gravel. It has been postulated that this may be due to the manner in
which Poe Dam is operated during spill events, which allows more sediment to move past

the dam and distribute itself downstream.

A total of 151,920 square feet of suitable trout spawning gravel was documented within
the Poe Reach during the 1992 habitat survey (Li and ENPLAN 1994). The gravel was
more abundant in the first sub-reach below Poe Dam than in the downstream sub-reaches.
Ab—out 65% of the gravel areas were either unavailable or unlikely to be used by beiﬁg
pérched above the stream channel, located in steep cascades where water velocities are
too high for successful spawning, or located in pools where water velocities are too low
and water depths are too deep for spawning. During the 1999 survey, a total of 415,377
square feet of gravel was estimated proximate to the river channel. Of this total, 124,112
square feet of gravel (i.e., 30 %) was found in the water at the time of the survey. The
flow in 1999 was approximately 90 cfs. A qualitative assessment of the condition of the

gravel during the 1999 survey indicated that the gravel areas were not deeply embedded

‘with fine sediment (Gast & Bremm, Pers. Comm., 1999). The gravels observed in many

of the gravel sites appeared to be held loosely in place, and in suitable condition for trout.

Even though there appeared to be more available gravel for trout spawning in the Poe
Reach during the 1992 and 1999 surveys than has been documented within the upper
river sections, there was still a general lack of suitable spawning areas in the Poe Reach

of the main river. Tributaries along the NFFR are considered very important at providing
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spawning habitat for adult trout from the river ana for rearing and recruitment of young
trout to the main river population. There are only two tributaries providing significant
spawning habitat within the Poe river reach: Flea Valley Creek and Mill Creek. Both
these streams enter the NFFR at the top end of the reach. Study efforts conducted in 1999
and 2000 documented the use of both streams by spawning adult rainbows from the main
river and recruitment of YOY trout to the main river. Detailed results of the tributary
studies are discussed in earlier sections of this document.

In a_ follow-up effort in 2003, detailed gravel surveys were conducted on the Poe Reach
for both resident rainbow trout and for Chinook salmon and steelhead. The surveys were
completed Befween March and June in conjunction with an adult trout spawner and redd
survey. The surveys were done by accessing the complete reach by foot, and by making
bankside and snorkeling observations. All gravel patches (with gravel ranging from 4-
150 mm in size) greater than 1 square meter were located, measured, and marked on
aerial photographs. Percent particle size was visually estimated with reference to a
substrate ruler. Gravel patches within three vertical feet of the water surface were also

documented and their differential elevations were noted.

As noted above, the gravel mapping was conducted on two separate trips: May 27-30, and
on June 9-11. The total area of gravel measured in the Poe Reach was 12,714 m®
(136,854 ft), with 9,241 m” (99,470 £) within the wetted channel at the base flow. The
flow at the time of the surveys measured at the Pulga Gage (NF 23) ranged from about

135 to 160 cfs. Gravel patches were later assessed, using the particle size information,
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for their potential use for spawning by chinook salmon. The criteria used in this
assessment was based on the information in the California Salmonid Stream Restoration
Manual, which lists the particle sizes appropriate for chinook spawning being between

0.5 to 10 inches (13 mm to 254 mm) and dominated by 1 to 3 inch (25 mm to 76 mm)

gravel. s resulted in 8, m "D of potential spawning gravel throughout the
1. Thi lted in 8,879 m® (95,574 ft%) of ial i 1 throughout th

Poe Reach, with 5,906 m? (63,572 ft%) currently within the wetted channel. This estimate
of potential spawning area does not take into account other factors such as depth, velocity
or escape cover. The amount of gravels observed in 2003 was similar in scale to what

was found in earlier surveys.

Adult Spawner Surveys. Concurrent with the gravel mapping efforts that- were
conducted in 2003, ﬁultiple surveys to document adult rainbow trout spawning activity
on the main river were conducted between March and info May. It is not known how
much trout spawning occurs on the main river, but it is geperally thought that trout do not
use the main stem because the amount of gravel available is very limited. A total of ﬁve
surveys were completed on approximate two-week intervals. However, the occurrence of
periodic spill events in 2003 impacted when the surveys could be done effectively. The
activities to bé noted during the surveys included direct observations of adults exhibiting
spawning behaviors (e.g., digging, chasing, grquping together, etc.) and the presence of
suspected redd sites. If possible, the ti;ning of the surveys was tied to past and on-going
spawning acti_vity that was observed in many of the main stem tributaries. The spawning
period this year (2003) in tributaries to the Rock Creek and Cresta reaches of the North

Fork continued through May due to the cool temperatures and precipitation in April.
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Spawner surveys were not initiated until March 25, 2003 due to high flows in the Poe
Reach during the spill period. Dedicated spawner surveys were conducted on the Poe
Reach on March 25, 28 and 29; April 7 and 8; and April 22 and 23. Gravel mapping was
combined with spawning surveys during two final field trips on May 27-30 and June 9-
11. Spawning surveys consisted of two persons hiking and snorkeling the Poe Reach
looking for redds and/or spawning fish. Added effort was given to two particular sites
previously identified as potential spawning locations: 1) the two riffles immediately
ab_ove the Mill Creek confluence where suitable gravel was abundant in the past, and 2)
the riffle/run/pocket water complex immediately below the Bardee’s Bar area where adult

trout in reproductive condition have been caught by anglers in the past (Personal

Communication, Dale Marsh).

There were no adult trout obgerved exhibiting spawning behavior during any of the main
river 2003 surveys. Even though it can be difficult to observe trout spawning in large
river systems, the survey crew indicated that the water was relatively clear and that any
significant concentration of adults or redds would have been detectable. A single
probable tréut redd was observed on April 8 about 1.5 miles upstream of the Poe
powerhouse. Six other possible redds were observed on April 7 about 200 feet upstream
of the Bardee’s Bar pool. The possible redd sites near Bardee’s Bar were small (8”)
depressions with no distinct mounds, unlike typical trout redds. The steep canyon section
between Bardee’s Bar and the Highway 70 Bridge was surveyed only during the first and

last trips due to the difficult terrain and the relative lack of suitable spawning gravel in
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this section. In addition to documenting adult trout, spawning activity by other fish

species was noted during the surveys. On May 27, several smallmouth bass nests were

observed just off the Swimmers Beach about 0.78 miles upstream of Poe Powerhouse.

Observations of trout fry on the main river were also tracked during the 2003 surveys.
Almost all of the fry observed were located near the mouth of Flea Valley Cfeek,
suggesting that they were produged by spawning adults using Flea Valley Creek. This
should be no surprise, as Flea Valley Creek is known to be used heavily by main river
spa—wners. Trout fry were first seen in 2003 at the mouth of Flea Valley Creek as early as
April 7. By June 11, the numbers had steadily increased, with approximately 150
rainbow trout fry being observed around the mouth. However, a few fry were also seen
at other locations on the Poe Reach. On May 28, fry were oBserved at three sites in the
lower portion of the Poe reach located 1.3, 1.55 and 1.73 miles upstream of the Poe
Powerhouse, respectively. It is possible that the fry were downriver migrants from the
upper section. However, observing fry in this lower section of the reach indicates that
some trout spawning may be occurring in this lower section. The single main river redd
site located in this lower section noted above was within the influence of a small tributary
inflow. Even though there are no major tributaries in this lower portion of the reach,

smaller tributary inflows of this scale are numerous within this section, particularly in

water years such as 2003 when late spring precipitation occurs.

Overall, the surveys did not document much use of the main river by rainbow trout for

spawning purposes in 2003. Even though limited amounts of suitable gravel were
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available, trout did not appear to use it. These findings are consistent with earlier studies
of the distribution of both gravel and trout fry within the river reach, indicating that the
major production of YOY trout recruitment into the main river populétio‘n is from the two

upper tributaries (i.e., Flea Valley Creek and Mill Creek).

E3.1.5 Entrainment Evaluation (Tailrace Monitoring)

The original proposed study plan to estimate entrainment of fish at the Poe Project
included a combination of quarterly hydroacoustic sampling at the intake in Poe
Re—servoir and monthly fish sampling with a stationary funnel net in the Poe Powerhouse
tailrace. The hydroacoustic effort was to provide estimates of the numbers and sizes of

fish that entered the intake, while the tailrace effort was included to identify and verify

the species and sizes of fish entrained.

In October of 1999, a test of the hydroacoustic system to be used was conducted by an
outside consultant, Hydroacoustic Technology Inc. (HTI). A detailed report on the
methods and results of the test prepared by (HTI 1999) is provided in Appendix E3-3.
The only accessible site in the Poe tunnel to place the transducer was located near the
mouth behind the stop logs. The results of the test revealed that too much entrained air
exists at this site during normal operations for effective results using hydroacoustics,
particularly for smaller sized fish. An alternative of mounting transducers immediately
behind the trash racks was also evaluated at that time, but it was determined that the large
vortex in the center of the intake bay and the structure of the intake bay itself would make

it impossible to assess the final destination of fish that swim through the trash racks. The
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fish could enter the vortex, but they could just as easily avoid it, turn and swim back

through the trash racks without being detected.

Based on the fact that hydroacoustics proved to be ineffective at the infake, fhe objective
of the entrainment evaluationlwas modified from estimating entrainment numbers to a
monitoring program with tailrace sampling designed to track general through-plant
entrainment and to identify significant, large scale movement of fish through the
powerhouse. In an effort not to miss any seasonal component of movement, the tailrace

sampling was conducted monthly.

Tailrace sampling using a statiohary funnel net was planned for twelve, 2-day periods
between November 1999 and October 2000. The sampling was successfully completed
as planned except in July; that month’s effort was conducted for only 21 total hours when
the attachment bolts for the net pulled out from the powerhouse wall after the first day of

sampling.

During each of the monthly sampling efforts, between 10 and 20% of the cross-sectional
flow were filtered with one of the two sampling gears (i.e., kodiak trawl in November and
December 1999, and tailrace box net from January to October 2000). The net was
positioned in the tailrace flow on the side adjacent to the land spit that separates the
tailrace flow from the rivcr flow. This allowed access to the live box from the shore
when the units were brought down to minimum load. The top of the net was held at the

surface with large floats, forcing the net to sample from the surface down to increase

E3.1-69
Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company




chances of catching fish that come through the powerhouse, as the water flow from the
units is pushed to the surface as it enters the tailrace. The box net was designed
specifically to sample the Poe tailrace. The box frame was more efficient because the
sides of the net were more parallel to the flow than the Kodiak, which reduced stress on
the net itself and the attachment lines and also was better at retaining smaller specimens.
In addition, the rigid frame prevented the mouth of the net from closing when the
powerhouse was at full load.

Th; results of monthly tailrace sampling efforts are shown in Table E3.1-13. A total of
238 fish was collected during the twelve months of sampling. The species breakdown
included Sacramento pikeminnow (51), hardhead (37), sculpin (4), wakasagi (2),
Sacramento sucker (1), and a group of unidentifiable minnows (144). None of the
unidentifiable specimens were hardhead (i.e., with distinguishable frenums present).
These specimens were most likely pikeminnow based on the documented abundance of
pikeminnow in the NFFR upstream river reaches and reservoirs. All of the minnows
collected (i.e., hardhead, pikeminnow, and unidentifiable minnows) were YOY
specimens, except for three, (1+) hardhead collected in November. The 1+ hardhead
were between 120 and 160 mm in length. No large adult specifmens (> 200 mm) or fish

parts from large specimens were found during any of the efforts.
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Table E3.1-13

Poe Powerhouse Monthly Tailrace Monitoring (November 1999 - October 2000)

Total Hrs

Sampling Net  Type & Average and (Range) # and Speciesof  Length Range
Period Dimensions Sampled of Hourly Operation  Fish Collected (mm)
November Kodiak (6X25f) 43 hours 64% (12-100%) Hardhead - 5 34-166 mm
December Kodiak (6 X25ft) 43 hours 41% (0-81%) No Fish Collected
Sculpin - 3 62-106 mm
January BoxNet(8 X10ft) 46 hours 97% (0-100%) Hardhead - 3 27-43 mm
: Sculpin - 1 73 mm
February BoxNet (8 X 10ft) 45 hours 94% (42-100%) Hardhead - 5 25-47 mm
- / Wakasagi - 1 101 mm
March Box Net (8 X 10£t) 48 hours 93% (20-100%) Minnows - 134 23-63 mm
, : Pikeminnow - 38  31-61 mm
April BoxNet (8 X 10ft) 46 hours 75% (4-100%) Hardhead - 8 29-53 mm
Wakasagi - 1 72 mm
May BoxNet (8 X 10ff) 46 hours 54% (8-100%) Pikeminnow - 8 31-57 mm
Hardhead - 2 37-80 mm
June BoxNet (8 X 10ft) 47 hours 49% (16-84%) Pikeminnow - 3 .39-62 mm
Hardhead - 5 31-54mm
. Minnow — 1 34 mm
July BoxNet (8 X 10ft) 21 hours 63% (8-99%) Sucker - 1 22 mm
Pikeminnow -1 42 mm
. Hardhead -3 20-40 mm
August BoxNet(8 X 10ft) 45 hours 49% (2-100%) Minnow - 11 23-45 mm
Pikeminnow — 1 39 mm
September Box Net(8 X 10ft) 48 hours 45% (0-98%) Hardhead - 4 19-69 mm
October BoxNet (8 X 10ft) 47 hours 49% (10-59%) Hardhead - 2 44-45 mm
Hardhead -~ 37 19-166 mm
Pikeminnow -51 29-62 mm
Minnows - 145 23-63 mm
Sculpin - 4 62-106 mm
Wakasagi— 2 72-101 mm
Total Suckers— 1 22 mm
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In general, low numbers of fish (0-15) were collected during each effort, excluding the
March and April samples when 135 and 46 fish were collected, respectively. The March
and April results indicate that a downstream movement of YOY fish occurred during this
time period. However, it is not clear whether these ﬁSil entered the Poe intake alive or
dead, as most of these specimens were dead and in poor condition when they were
retrieved from the Poe tailrace live box. The fish could be dispersing voluntarily
throughout the NFFR at this time of year or in response to flow increases, or there may be
seasonal mortality of YOY. The March sampling followed a period of prolonged spill
bet\—iveen February 27 and March 22 when the flows at Pulga averaged 2,036 cfs and
ranged from 368 t0 9,937 cfs. Prior to the April sampling effort, another period of higher
flows occurred between April 13 and April 23 when the Pulga flows averaged 746 cfs. In
other years, high flow levels can be more frequent and more extreme in the NFFR tﬁan
during this sampling year (i.e., November 1999 through October 2000), which could

result in more YOY movement and losses through the Poe Powerhouse.

A comparison of day and over-night catches shows that higher numbers of fish were
collected over-night (213 fish) than during the day (20 fish). Not all of the months were
included in this comparison, because the nets were sometimes not checked at the end of
each day due to power generation constraints. Correcting to per hour values, the
overnight catches were approximately 6 times higher than the daytime catches. These
results were dominated by the March and April numbers. During both these monthly
efforts, the operation of the powerhouse was constant during the sampling periods, so the

observed disparity in catch rates was not a result of the powerhouse operation changes.
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Overall, the monthly sampling effort does not indicate a high level of entrainment
through the Poe Powerhouse. There may be a seasonal movement 6f YOY in the system,
a portion of which may enter the intake and move through the powerhouse. Even if all of .
the YOY specimens are assumed to have been alive when they entered the intake, the

total loss of equivalent adults would be comparatively low.

E3.1.6 Fisl;ing Survey

A limited fishing survey was conducted in the Poe Project area between May and
No:fember of 1999. Due to the low numbers of anglers encountered in 1999 .and their
limited success, a second fishing survey was not conducted in 2000. The objective of the
survey was to document the current angler use of the general Poe Project area (including

Poe Reservoir, the Poe Reach of the NFFR, Big Bend Reservoir, and Lake Oroville

immediately below Big Bend Dam).

Eighteen census days were completed in 1999, mostly on weekends and holidays. The

census focused on the early part of the trout season from May through June, but continued

. on a more limited basis through the rest of the fishing season in the summer and early

fall. Access to most of the river reach is limited. The river reach could only be accessed
from three general areas: 1) the upper end adjacent to Highway 70, 2) the middle area at

Bardee’s Bar, and 3) the lower end near Poe Powerhouse.
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The censusing technique was a combination of interviewing fishermen and distributing
census forms (with pre-addressed stamped. envelopes) on parked vehicles. Information
collected included: 1) the primary target species, 2) the species, number, and approximate
sizes of all fish caught, 3) the start and end times for the fishing day, and 4) the angler’s

place of residence.

The results of the fishing survey are summarized in Table E3.1-14. On the 18 census
~ days, 64 anglers were interviewed and a total of 27 census forms were left oh parked
velgicles. None of the census forms that were left on vehicles were returned. The anglers
utilizing the Poe Reach were evenly spread out at the three general access areas in low
numbers. No anglers were observed fishing at Poe Reservoir. However, below the
formal boundaries of the Poe Project area, a relatively high number of anglers were noted
fishing the NFFR arm of Lake Oroville from Big Bend Dam. Anglers accessed the dam
by parking at the railroad access located adjacent to the Poe Powerhouse and walking
down the railroad right-of -way. Fishing from Big Bend Dam occurred only during the
spring period when Lake Oroville was high. The main target species at this site was
chinook salmon, which are planted annually in Lake Oroville by CDFG to support a land-
locked, trophy fishery in the lake. This is a well-known and popular fishery in the area.
The NFFR arm of Lake Oroville immediately below the dam was accessed not only from
both sides by foot, but also by boats from Lake Oroville which illegally cross the

protective boom line located 1/8-mile below the dam.
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Poe Project Sport Fishing Survey (May - November, 1999)

Table E3.1-14

Number of Census | # Anglers | # of Census Forms | # of Census Forms
Days Interviewed Left on Vehicles Returned
18 64 27 0
. | Average

Census #  Anglers | Fishing Effort [# and Species of
Access Points Interviewed | (Hours/Day) Fish Caught Catch/Hour
NFFR,
Poe Dam to : Rainbow Trout -12
Hwy 70 Bridge |9 2 Hrs/Day Pikeminnow -1 0.7 Fish/Hr
NFFR, Smallmouth Bass - 1 _
@ Bardees Bar | 8 1.6 Hrs/Day Pikeminnow - 4 0.4 Fish/Hr
NFFR,
Poe Powerhouse Rainbow Trout - 3
Bridge to Poe v Smallmouth Bass - 1
Powerhouse 14 1.2 Hrs/Day Pikeminnow - 1 0.3 Fish/Hr
Total for Rainbow Trout - 15
Combined Poe Smallmouth Bass - 2
Reach of NFFR | 31 1.5 Hrs/Day Pikeminnow - 6 0.5 Fish/Hr
Upper End of Chinook Salmon- 41
NFFR Arm of ‘Rainbow Trout - 5
Lake Oroville, Smallmouth Bass - 1
immediately Spotted/Largemouth
below. Big Bend Bass - 10
Dam Pikeminnow - 2 :

33 2.0 Hrs/Day Unknown -2 0.9 Fish/Hr
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The species caught in the Poe Reach included rainbow trout, smallmouth bass, and
Sacramento pikeminnow. Typically, pikeminnow were caught while fishing for the other
specieé. In general, the fishing was marginal as reflected by the survey, but the true
success rate is difficult to evaluate when the actual effort is so low. This is pointed out by
the fact that 12 of the 15 rainbow trout reported were from two anglers fishing during one
afternoon and evening. The fishing in the spring at the Big Bend Dam should be
considered as a separate fishery. Certainly, the success rate is much higher here, with

chinook salmon dominating the catch. Other species caught at the dam included,

smallmouth bass, spotted bass, largemouth bass, rainbow trout, and pikeminnow.

The angler use of the Poe Reach of the NFFR is low due to multiple fact01js which
include: 1) low to moderate abundances of sport fish (primarily rainbow trout and
smallmouth bass), 2) poor access between the Highway 70 Bridge and the Poe
Powerhouse, and 3) more accessible fishing locations farther up the NFFR canyon with
higher abundances of trout and better chances for success. However, the Poe Reach does

provide some opportunities for anglers during the late fall and winter when the upper

areas are closed to fishing.

E3.1.7 Macroinvertebrate Surveys
The macroinverterate studies that have been conducted to date in the Poe Reach include a

1992 benthic and drift survey related to the proposed SPT project, a two-phased sampling
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effort in 1999 aﬁd 2000, and repeated sampling efforts in 2001 and 2002 at the sampling
sites established in 2000. The 1999-2002 sampling was done to characterize the
macroinvertebrates currently utilizing the Poe Reach, and to evaluate applicability of the
California Stream Bioassessment Procedure for assessing flow impacts on the

macroinvertebrate community.

1992 Macroinvertebrate Invertebrate Survey - Benthic and Drift Sampling.
Invertebrate fauna were characterized in the Poe Reach by benthic sampling and by drift
sampling, as part of the background data collection for the proposed SPT project (Fields

1993). In conjunction, gamefish were collected from the river reach and their stomach

contents were analyzed.

The number of species collected from the Poe Reach (benthos and drift combined) was
102, and was similar to the diversity found in the Rock Creek and Cresta reaches. The
benthic samples from Poe avéraged 177 organisms per sample, similar in density to
Cresta but lower than Rock Creek. Both rainbow trout (7 adults, 1 juvenile, and 2 YOY)
and smallmouth bass (4 juveniles. and 6 YOY) were collected in the Poe Reach for
stomach content analysis. At least 25 species of aquatic organisms were consumed by the
rainbow trout, and 9 species were found in the smallmouth stomachs. Drifting organisms
were more important to both groups, and included mayflies, caddisflies, blackflies, and

water boatmen.

E3.1-77
Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company




1999 and 2000 Macroinvertebrate Baseline Surveys. In support of the project
relicensing, macroinvertebrate sampling was conducted in a two-phased approach over
two years (i.e., 1999 and 2000). The purposes of the surveys were to describe the general
macroinvertebrate community within the Poe Reach, and to evaluate the applicability of
the California Stream Bioassessment Procedure (CSBP) to assess impacts of flow
changes on the macroinvertebrate community. The first year’s effort in the Poe Reach
was associated with similar sampling in the Rock Creek, Cresta, and Belden river
reaches, and was limited to a single sampling site near Pulga in the Poe Reach. This site

was located between the Highway 70 Bridge and Flea Valley Creek. The second year was

an expansion of the first sampling program and included multiple sites throughout the

Poe Reach.

2001 and 2002 Macroinvertebrate Baseline Surveys. The third and fourth year surveys
were continued efforts at the same sampling sites established in 2000. The main purpose
of these continued efforts was to further describe the macroinvertebrate community with
an emphasis on documenting the variation observed in the metric value§ over multiple
baseline years. The oBserved variation will be one of the factors that will be used to

evaluate the application of the CSBP method to assess impacts of future flow changes.

The specifics of the sampling methodology are provided in the consultant reports
(Hydrozoology, 2000a), (Hydrozoology, 2000b), (Hydrozoology, 2001), and (Ganda,
2003) provided in Appendices E3-4-E3-7. In general, the methods outlined in the

California Stream Bioassessment Procedues (CSBP) were followed (CDFG 1999). For
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every sample reaéh, the CSBP Physical Habitat Quality and California Bioassessment
Worksheet forms were filled 6ut. Copies of the original forms ére .included with the
sumrhary repbrts. In the laboratory, all organisms were identified to the species level, if
possible, using available keys. Species lists and counts for each sample are presented
within the technical reports. The data from the species lists were used to calculate the
suite of .metrics, which includes measures of richness, composition, tolerance/intolerance,
and functional feeding groups. The following discussion of results is a summary of the
infoﬁnation provided in the technical reports.

The metrics generated from the species data are in four general categoﬁeé: 1) species
richness and diversity measures, 2) EPT composition measures, 3) tolerance/intolerance

measures, and 4) functional feeding group measures.

Species richness énd diversity measures are viewed as ways of desqribing the number of
ecological niches present in the river ecosystem and the overall health of the
macroinvertebrate community. The EPT composition —measures and the
tolerance/intolerance values are two wéys to group macroinvertebrates that are sensitive
or intolerant to disturbance. The fourthb measure is a percentage value that reflects
relative abundances by functional feeding group (e.g., percentage of collector/gafherers,

filterers, shredders, etc.).

E3.1-79
Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company




To place these metrics in perspective, evaluating what the values mean relative to other
non-project sites and how to deal with observed variation in values needs to be

developed.

An attempt to proCéed in this direction for the two main metrics (richness and diversity)
is provided within the 2001 technical report (Hydrozoology, 2001), where a
categorization scheme (see Table E3.1-15) is proposed to assess species richness and
diversity values for the Feather. River system. The categorization scheme is based on
sar;ples that have been taken from a combination of regulated and unregulated river
reaches including the Middle Fork Feather, the East Branch, Upper Butt Valley Creek,
Yellow Creek, the upper North Fork between Canyon Dam and the North Fork, and the
Rock Creek and Cresta reaches. This scheme provides a range of values by which current

samples can be judged. As an example, for the 2002 samples, mean richness (37) and

diversity (3.46) rated as “moderate” overall.

Table E3.1-15

Suggested Benthic Invertebrate Community Conditions Classification
Scheme for the Feather River (Hydrozoology 2001)

Mean Species Richness Mean Brillouin Diversity lézl:;lii;o(liommunity
<25 <1.25 extremely poor
25-30 1.25-2.50 poor
31-35 2.51-3.00 fair
36-40 3.01-3.50 moderate
41-45 3.51-4.00 good
46 - 50 4.01-425 very good
>50 >4.25 excellent
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1999'R_esults. The results of the 1999 effort in the Poe Reach (near Pulga) are shown in
Table E3.1-16 (Hydrozoology 2000 (a)). Only the results from the Poe Reach are shown -
here, while the results from the other reaches of the NFFR and a reference site on the East

Branch of the NFFR are provided in the report provided in Appendix E 3-4.

In the 1999 survey, the single Poe station at Pulga showed a :elatively low species
richness value when compared to the other sites (i.e., Cresta, Rock Creek, and Belden
— reaches), while the species diversity indices showed moderate values. The
tolerance/intolerance measures were generally low throughout the North Fork. However,
species from the families Hydropsychidae and Baetidae (i.e., two tolerant groups that are
expected to be more common with increased habitat degradation) were the most dominant
taxa in all reaches including the Poe Reach. The functional feeding group data for Poe,

when compared to the other NFFR sites, show that collectors/gatherers were found at

substantial levels, filterers were common, and shredders were in low abundance.
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Table E3.1-16

Macroinvertebrate Survey (Phase 1) - October 1999

Month and Year Station Location # of Sites Sampled
From 0.1 Mile above Hwy 70 Bridge
October 1999 to 0.5 Mile Upriver (Pulga)
Poe River Section

RICHNESS MEASURES Site 1 Site 2 Site 3 Total
Species Richness 38 33 36 52
EPT Species 17 15 16 21
Ephemeroptera Species 5 5 5 6
Plecoptera Species 3 4 4 5
Trichoptera Species 9 6 7 10
COMPOSITION MEASURES Site 1 Site 2 Site 3 Mean
EPT Index 79.1 | 79.7 68.9 75.9
Sensitive EPT Index 5.8 4.6 5.0 5.1
Brillouin Diversity Index, H 3.60 3.36 3.80 3.59
Shannon Diversity Index, H’ 3.86 3.55 4.06 3.82
TOLERANCE / INTOLERANCE Site 1 Site 2 Site 3
MEASURES Mean
% Intolerant Species 8.5 4.6 5.0 6.0
% Tolerant Species 1.6 1.9 5.0 2.5

% Hydropsychidae 513 53.5 34.1 46.3
% Baetidae 8.5 13.0 10.3 10.6
% Dominant Taxon 24.2 27.8 17.5 23.2
FUNCTIONAL FEEDING Site 1 Site 2 Site 3

GROUP MEASURES Mean
% Collectors 18.6 202 274 22.1
% Filterers 61.6 65.9 593 62.3
% Shredders 3.3 5.1 4.6 43
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In the 1999 report,. Fields points outb that the characteristics of the macroinvertebrate
community in the Rock Creek, Cresta, and Poe reaches are impacted td varying degrees
by the boulder-dominated streambed, the lack of riffle habitat, the lack of riparian
vegetation, side-casting from construction/maintenance of Highway 70 and the railroad,

and poor land use practices in the East Branch watershed.

2000 Results - The results of the sampling in 2000 in the Poe Reach are shown in Table

‘E3.1-17 and Table E3.1-18 (Hydrozoology'ZOOO (b)). The sampling sites in 2000

included the Pulga location from 1999, a Bardee’s Bar site in the middle of the river
reach, and a site near the Poe Powerhouse bridge at the lower end of the reach (Figure
E3.1-16). Sampling was also conducted at a potential reference location on theﬁlr\t/ﬁ‘ddle A
Fork of the Feather River. However, the results are not included here, because it- was

determined, at a later date that the Middle Fork site was too much higher in elevation than

the Poe Reach, and therefore would not be an appropriate reference.

In 2000, the upper Pulga site showed the highest species richness. However, the diversity
values (i.e., a blend of species number and their eyeﬁness) were more similar between the
three sites. The comparison between the two years (1999 and 2000) showed increases in
species richness and species diversity values in the 2000 samples. The EPT species found
in the Poe Reach were actually of moderaté sensitivity, and were consistent during both
year’s efforts. However, the overall EPT index dropped in the second year, while the

sensitive EPT index remained close to the same Ievel.
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Poe Project - Macroinvertebrate Survey (Phase 2) - September 2000
(Species Richness and Species Composition Measures)

Table E3.1-17

Poe River Reach
Poe Powerhouse Bardee’s Bar Pulga
Site 1 | Site2 | Site3 | Site 1 | Site2 [ Site3 | Site 1 | Site2 | Site 3
RICHNESS
MEASURES
Species Richness 38 25 41 28 39 31 40 38 58
Total (Mean) 51 (35) 49 (33) 69 (45)
Species Diversity (H) 4.1 359 | 394 | 326 | 3.60 | 334 | 412 | 3.93 | 4.50
(Mean) (3.88) - (3.40) (4.18)
COMPOSITION
MEASURES Poe Powerhouse Bardee’s Bar Pulga
Sitel | Site2 | Site3 | Site1 | Site2 | Site3 | Site 1 | Site2 | Site 3
EPT Species 20 13 19 16 18 15 17 17 22
Total (Mean) 21 (A7) ; 21 (16) 27 (19)
Ephemeroptera Species 7 6 7 6 6 5 5 6 7
Total (Mean) 7 (D 6 (6) 9 (6)
Plecoptera Species 3 2 2 5 4 3 2 4 5
Total (Mean) 4 (2) 6 (4 6 (4
Trichoptera Species 10 5 10 5 8 7 10 7 10
Total (Mean) 10 & . 9 (N 12 (9)
EPT Index 616 | 500 | 705 | 834 | 756 | 77.3 | 556 | 662 | 63.6
(Mean) (60.7) (78.8) (61.8)
Sensitive EPT Index 2.0 14 2.5 39 2.7 4.8 22 7.2 4.6
(Mean) 2.0) X)) (4.6)
E3.1-84

Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company




Table E3.1-18

Poe Project - Macroinvertebrate Survey (Phase 2) - September 2000
(Tolerance/Intolerance Measures and Functional Feeding Groups)

Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company

Poe River Reach
Poe Powerhouse Bardee’s Bar Pulga
Sitel [ Site2 | Site3 | Sitel1 | Site2 | Site3 | Site 1 | Site 2 | Site 3
TOLERANCE /
INTOLERANCE
MEASURES
% Intolerant Species 2.4 14 | 25 3.9 2.7 4.8 1.9 7.2 4.6
(Mean) 2.1 (3.8) : (4.6)
% Tolerant Species 2.0 1.0 | 1.8 0.0 2.0 0.0 1.9 0.6 4.3
(Mean) (1.6) (0.6) 2.3)
%. Hydropsychidae 25.0 7.0 29.9 19.3 13.0 39.2 16.2 27.2 29.5
(Mean) (20.6) (23.8) (24.3)
% Baetidae 20.2 | 23.1 245 | 29.8 | 38.8 17.8 172 11.8 10.2
(Mean) (22.6) (28.8) (13.1)
% Dominant Taxon 134 18.2 174 | 259 | 28.1 17.5 14.1 16.6 11.8
(Mean) (16.3 (23.8) (14.2)
FUNCTIONAL FEEDING
GROUP MEASURES
% Collectors 39.0 | 49.6 | 38.8 | 352 | 50.5 | 28.1 365 | 314 | 33.1
(Mean) (43.8) (37.8) (33.7)
% Filterers 36.6 | 409 | 352 { 52.1 358 | 612 | 434 | 50.8 | 46.9
(Mean) (37.6) (46.8) (47.0)
% Shredders 2.0 0.0 0.0 0.0 0.3 0.6 2.5 15 | 13
(Mean) (0.6) 0.3) (1.8)
I I
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In the‘ Poe Reach, two fairly tolerant species from the families Baetidae and
Hydropsychidae dominated the Samples in both years. The only significant change
between 1999 and 2000 occurred in the category % Hydropsychidae, where a decline
from 46.3% to 24.3% was observed. If conditions improve for macroinvertebrates, one

should expect increases in the abundances of the more sensitive and intolerant species.

The collectors/gatherers in 2000 were distributed in slightly increasing levels from the

. upper to the lower end of the Poe Reach, while the filterers were more highly

concentrated in the upper two reaches than in the lower reach. The Wiﬂ)in-site variability
with both these groupings was high in 2000. Comparing the Pulga site in 1999, some
shifts did occur in 2000, with the collector/gatherer groﬁp increasing by 52% and the
filterers decre_asing by 25%. The sizes of the shredder population were consistently low
during both years, most likely a reflection of the lack of existing riparian growth along the

NFFR.

2001 and 2002 Macroinvertebrate Repeat Surveys.

2001 Results - The results of the sampling in 2001 in the Poe Reach are shown in Table
E3.1-19 and Table E3.1-20 (Hydrozoology 2001), while the 2002 results are shown in
Table E3.1-21 and Table E3.1-22 (Ganda 2003). The sites established in 2000 were

repeated in the 2001 and 2002 efforts.
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Table E3.1-19

Poe Project - Macroinvertebrate Survey - October 2001

(Species Richness and Species Composition Measures)

Poe River Reach \
Poe Powerhouse Bardee’s Bar Pulga
Site1 | Site2 | Site3 | Site1 | Site2 | Site3 | Site 1 | Site2 | Site 3
RICHNESS
MEASURES
Species Richness 34 29 20 |25 31 26 41 39 34
Total (Mean) 42 (28) 3827 54 (38)
Species Diversity (H) 334 | 323 | 273 | 3.17 | 3.03 | 2.74 | 4.00 | 3.81 3.81
(Mean) (3.10) (2.98) (3.87)
COMPOSITION
MEASURES Poe Powerhouse Bardee’s Bar Pulga
Sitel | Site2 | Site3 | Site1 | Site2 | Site3 | Site 1 | Site 2 | Site 3
EPT Species 8 8 7 11 12 13 12 12 11
Total (Mean) 10 (8) 16 (12) 16 (12)
Ephemeroptera Species 4 4 3 3 3 4 4 3 3
Total (Mean) 5@ 4 (3) 4@3)
Plecoptera Species 0 0 0 1 2 3 0 2 2
Total (Mean) 0 (0) 30 2(1)
Trichoptera Species 4 4 4 7 7 6 8 7 7
Total (Mean) 5@ .9 10N
EPT Index 56.8 | 52.5 | 562 | 60.5 | 73.8 | 50.8 | 533 | 529 | 543
(Mean) (55.2) (61.7) (52.5)
Sensitive EPT Index 1.1 0.3 1.8 1.5 | 17 1.5 0.7 14 3.0
(Mean) 1.1 1.6) 1.7
l | |
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Table E3.1-20
Poe Project - Macroinvertebrate Survey — October 2001
(Tolerance/Intolerance Measures and Functional Feeding Groups)
Poe River Reach
Poe Powerhouse Bardee’s Bar Pulga
Site ] | Site2 | Site3 | Site1 | Site2 | Site3 | Site 1 | Site2 | Site 3
TOLERANCE/
INTOLERANCE
MEASURES
% Intolerant Species 14 0.3 1.8 1.5 2.0 1.5 1.0 1.4 3.0
~(Mean) (1.2) (1.7) (1.8)
% Tolerant Species 1.1 3.2 0.3 1.2 0.3 1.2 1.8 0.7 0.6
(Mean) (1.5) 0.9 (1.0)
% Hydropsychidae 180 { 5.0 10.6 14.2 19.1 14.5 29.5 29.5 29.8
(Mean) (11.2) (15.6) 29.6 :
O | % Baetidae 356 | 428 | 277 | 365 [ 464 | 31.1 | 168 | 156 | 11.6
(Mean) (35.4) (38.0) (14.7)
% Dominant Taxon 352 | 398 | 276 | 344 | 41.1 | 338 [ 15.1 | 21.0 | 164
(Mean) (34.2) (36.4) (17.5)
FUNCTIONAL FEEDING
GROUP MEASURES
% Collectors 604 | 68.1 | 398 | 556 | 542 | 406 [ 509 | 373 | 29.0
(Mean) (56.1) (50.1) (39:1)
% Filterers 29.8 | 189 | 593 | 350 | 442 | 563 | 326 | 488 | 549
(Mean) ' (36.2) (44.2) (45.4)
% Shredders 1.1 1.5 0 0.3 0.3 0.0 2.8 34 12
(Mean) 0.9) 0.2) ' .5)
' l I | | I |

.
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Table E3.1-21

Poe Project - Macroinvertebrate Survey - October 2002
(Species Richness and Species Composition Measures)

Poe River Reach
Poe Powerhouse Bardee’s Bar Pulga
Site] | Site2 | Site3 | Sitel | Site2 | Site3 | Site 1 | Site2 | Site 3
RICHNESS .
MEASURES
Species Richness 45 42 33 34 33 34 40 34 35
Total (Mean) 62 (40) 54 (34) 53 (36)
Species Diversity (H) 3.61 | 3.73 | 353 | 337 [ 325 ] 3.14 | 3.69 | 3.56 | 3.30
(Mean) (3.62) (3.25) L (3:52)
COMPOSITION
MEASURES Poe Powerhouse _Bardee’s Bar Pulga
Sitel | Site2 | Site3 | Sitel | Site2 | Site3 | Sitel | Site2 | Site 3
EPT Species 17 14 12 16 11 14 14 11 12
Total (Mean) 20 (14) 20 (14) 17 (12)
Ephemeroptera Species 7 5 5 5 4 5 3 3 4
Total (Mean) 7 (6) 6(5 43
Plecoptera Species 2 1 1 1 2 1 1 2 2
Total (Mean) 3D 3 2(2)
Trichoptera Species 8 8 6 | 10 | 5 8 10 6 6
Total (Mean) 10 (7) 11 (8) 11 (7
EPT Index 692 | 63.1 | 452 | 813 | 743 | 71.5 | 41.1 | 43.8 | 74.2
(Mean) (59.1) (75.7) _ (53.0)
Sensitive EPT Index 29 | 25 | 22 | 2.1 23 1.8 2.6 1.8 2.6
(Mean) (2.5) 2.1 2.4)
| l I |
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Poe Project - Macroinvertebrate Survey - October 2002

Table E3.1-22

(Tolerance/Intolerance Measures and Functional Feeding Groups)

Poe River Reach
Poe Powerhouse Bardee’s Bar Pulga
Sitel | Site2 | Site3 | Sitel | Site2 | Site3 | Site 1 [ Site2 | Site 3
TOLERANCE /
INTOLERANCE
MEASURES
% Intolerant Species 4.1 32 3.1 3.0 2.6 2.1 2.6 2.6 2.6
tMean) 3.5 (2.6) ' 2.6)
% Tolerant Species 8.3 7.0 6.5 3.6 3.0 2.7 13.5 4.4 2.0
(Mean) (7.3) 3.1) (6.6)
% Hydropsychidae 194 { 217 7.5 374 { 276 | 223 12.5 | 232 | 55.2
(Mean) (16.2) (29.1) (30.3)
% Baetidae 359 | 277 | 209 | 31.8 | 342 | 40.7 9.2 129 { 10.8
m _(Mean) (28.2) (35.5) (11.0)
% Dominant Taxon 340 | 268 | 202 | 276 | 326 | 389 | 253 | 283 | 33.0
(Mean) (27.0) (33.0) (28.9)
FUNCTIONAL FEEDING
GROUP MEASURES
% Collectors 43.8 | 334 | 224 | 37.1 | 39.8 | 43.6 174 | 18.8 16.3
(Mean) (33.2) (40.2) 17.5)
% Filterers 375 | 500 | 623 | 493 | 457 | 409 | 36.5 | 67.6 | 65.0
{Miean) (49.9) (45.3) (56.4)
% Shredders 0.6 0.6 0.3 0.3 0.3 1.5 0.0 0.0 1.0
(Mean) 0.5 (0.7) 0.3
| |
O
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Species richness and diversity in 2001 followed the same pattern observed in 2000 with
higher numbers of species and greater diversity at the Pulga site than the other two sites,
while the richness and diversity values in 2002 were highest at the lower-most Poe
Powerhouse site. The EPT measures in 2001 and 2002 were more inconsistent between
years, with the feWést EPT species at Poe Powerhouse in 2001 and the fewest at Pulga in
2002. The percentage index values for tolerant and intolerant species were low in both
2001 and 2002, even though the values in 2002 were higher than in the past for both
categories. In general, most of the organisms in the Poe Reach are of moderate
ser;sitivity. The percentages of collector/gatherers and filterers dominate the functional
feeding group results for all of the years, even though the variation between years is high.

The percentage of shredders has been low for each year, and is a direct reflection of the

lack of woody debris and heavy riparian systems in the NFFR canyon.

Metric Comparisons (1999-2002). Data metrics for the 1999-2002 period are provided
for annual comparison purposes in Tébles E3.1-23 through E3.1-28. For the Pulga station
over the four-year period, species richness by replicate site ranged from 33 to 41 species,
and the species diversity values ranged from 3.30 to 4.50. Based on the proposed
categorization of richness and diversity values for the Feather River system referenced
previously (Hydrozoology 2001), species richness ranged from fair to good while the
diversity values ranged from moderate to excéllent. For the Bardee’s Bar station over a
three-year period, species richness ranged from 25 species (poor) to 39 species (fair), and

the species diversity values ranged from 2.74 (fair) to 3.60 (good).
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Table E3.1-23

Poe Project - Macroinvertebrate Surveys (Species Richness and Composition)
Pulga (1999 - 2002)

Poe River Reach — Pulga Station

October 1999 September 2000 October 2001 October 2002
Sitel | Site2 | Site3 | Sitel | Site2 | Site3 | Sitel | Site2 | Site3 | Sitel1 | Site2 | Site 3
RICHNESS
MEASURES
Species Richness 38 33 36 40 38 58 41 39 34 40 34 35
Total (Mean) 52 (35) ' 69 (45) 54 (38) ' 53 (36)
Species Diversity(H) | 3.60 | 3.36 | 3.80 | 4.12 | 3.93 | 4.50 4.00 | 3.81 | 3.81 | 3.69 | 3.56 | 3.30
(Mean) (3.59) (4.18) 3.87) (3.52)
COMPOSITION
MEASURES
EPT Species 17 15 16 17 17 22 12 12 ] 11 14 11 12
Total (Mean) 21 (16) 27 (19) 16 (12) 17 (12)
Ephemeroptera
Species 5 5 5 5 6 7 4 3 3 3 3 4
Total (Mean) 6 (5 9 (6) 4(3) R X )
Plecoptera Species 3 4 4 2 4 5 0 2 2 1 |1 2 2
Total (Mean) 54 6 (4) 2 (D) 2(2)
Trichoptera Species 9 6 7 10 7 10 8 7 7 10 6 6
Total (Mean) 10 (7) 12 9) 107 . 11 (D
EPT Index 79.1 { 79.7 | 68.9 | 556 | 662 | 63.6 | 53.3 |1 52.9 ) 543 | 41.1 | 43.8 | 74.2
(Mean) (75.9) (61.8) (52.5) (53.0)
Sensitive EPT Index | 5.8 | 46 | 5.0 | 22 | 7.2 | 46 | 0.7 14 | 3.0 | 2.6 1.8 | 2.6
(Mean) (5.1) (4.6) {a.7mn 2.4
[ 1 I I Il L I I
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Table E3.1-24

Poe Project - Macroinvertebrate Surveys (Tolerance/Intolerance and Functiona! Feeding)
Pulga (1999 - 2002)

Poe River Reach — Pulga Station

Poe Hydroelectric Project; FERC No. 2107
© 2003, Pacific Gas and Electric Company

October 1999 September 2000 October 2001 October 2002
Site 1 Site2 | Site3 | Site1 | Site2 | Site3 | Site 1 Site2 | Site3 | Sitel | Site2 | Site3
TOLERANCE / ;
INTOLERANCE
MEASURES
% Intolerant Species | 8.5 | 4.6 | 5.0 | 1.9 | 72 | 46 | 1.0 | 1.4 | 3.0 | 26 | 26 | 26
(Mean) (6.0) (4.6) (1.8) .6)
% Tolerant Species 1.6 1.9 5.0 19 | 0.6 | 4.3 1.8 07 ] 06 | 135] 44 | 2.0
(Mean) 2.5 2.3) (1.0) (6.6)
% Hydropsychidae | 51.3 | 53.5 | 34.1 | 162 | 27.2 | 295 | 29.5 | 29.5 | 29.8 | 12.5 | 23.2 | 552
(Mean) (46.3) (24.3) (29.6) (30.3)
% Bactidac 85 | 13.0 | 103 | 172 | 11.8 | 102 | 168 | 156 | 116 | 92 | 129 | 108
(Mean) (10.6) - 3.0 a7 aL0)
% Dominant Taxon | 24.2 | 27.8 | 17.5 | 141 | 166 | 11.8 | 15.1 | 21.0 | 164 | 253 | 283 | 33.0
(Mean) (23.2) (14.2) (17.5) (28.9)
FUNCTIONAL
FEEDING
GROUP
MEASURES
% Collectors 18.6 | 202 | 274 | 36.5 | 314 | 33.1 | 509 | 373 | 29.0 | 174 | 188 | 163
(Mean) 2.1 (33.7) (G9.1) T (17.5)
1% Filterers 61.6 | 659 | 59.3 | 434 | 50.8 | 469 | 326 | 488 | 549 | 365 | 676 | 650 |
" (Mean) 62.3) @7.0) (d5.4) (56.4)
% Shredders 33 | 51 | 46 | 25 | 1.5 | 13 | 28 | 34 1 12 | 00 | 00 | 10
(Mean) 4.3) (1.8) C. 0.3)
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Poe Project - Macroinvertebrate Surveys (Species Richness and Composition)

. Table E3.1-25

Bardee’s Bar (2000 - 2002)

Poe River Reach — Bardee’s Bar Station

O

O

September 2000 Qctober 2001 October 2002
Site 1 Site 2 Site 3 Site 1 Site 2 Site 3 Site 1 Site 2 Site 3
RICHNESS
MEASURES
Species Richness 28 39 31 25 31 26 34 33 34
Total (Mean) 49 (33) 38 (27) 54 (34)
Sp;cies Diversity (H) 326 | 3.60 | 334 | 3.17 | 3.03 | 274 | 337 | 325 | 3.14
(Mean) (3.40) (2.98) 3.25) .
COMPOSITION
MEASURES
EPT Species 16 18 15 11 12 13 16 11 14
Total (Mean) 21 (16) 16 (12) 20 (14) -
Ephemeroptera Species 6 | 6 5 3 3 4 5 4 5
Total (Mean) 6 (6) ~ 4(3) 6 (5
Plecoptera Species 5 4 3 1 2 3 1 2 1
Total (Mean) 6 (4) 32 3
Trichoptera Species 5 8 7 7 7 6 10 5 8
Total (Mean) 9 (7) 9(7) 11 (8)
EPT Index 834 | 756 | 773 | 60.5 | 73.8 | 50.8 | 813 1 74.3 71.5
(Mean) (78.8) (61.7) : {75.7)
Sensitive EPT Index 3.9 2.7 4.8 1.5 1.7 15 2.1 2.3 1.8
(Mean) 3.9) ‘(1.§) 2.1
l | |
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Table E3.1-26

Poe Project - Macroinvertebrate Surveys (Tolerance/Intolerance and Functional Feeding)
Bardee’s Bar (2000 - 2002)

Poe River Reach — Bardee’s Bar Station

Poe Hydroelectric Project, FERC No. 2107
© 2003, Pacific Gas and Electric Company

September 2000 October 2001 October 2002
_ Site 1 Site 2 Site 3 Site 1 Site 2 Site 3 Site 1 Site 2 Site 3

TOLERANCE /

INTOLERANCE

MEASURES _

% Intolerant Species 3.9 2.7 4.8 1.5 2.0 1.5 3.0 2.6 2.1
(Mean) 3.9 1.7 (2.6)

% Tolerant Species 0.0 2.0 0.0 1.2 0.3 1.2 3.6 3.0 2.7
(Mean) 0.6) 0.9 3.1

% Hydropsychidae 19.3 13.0 39.2 14.2 19.1 14.5 374 27.6 22.3
(Mean) (23.8) (15.6) (29.1)

% Baetidae 29.8 | 388 | 17.8 | 365 | 464 | 31.1 | 31.8 | 342 | 407
(Mean) (28.8) (38.0) (35.5)

% Dominant Taxon 259 | 28.1 | 175 | 344 | 41.1 | 338 | 276 | 32.6 | 389
(Mean) (23.8) (36.4) (33.0)

FUNCTIONAL

FEEDING

GROUP MEASURES

% Collectors 352 | 505 | 28.1 | 556 | 542 | 406 | 37.1 | 39.8 | 43.6
(Mean) (37.8) (50.1) (40.2)

% Filterers 521 | 358 | 612 | 350 | 442 | 563 | 493 | 457 | 409
(Mean) (46.8) (44.2) (d5.3)

% Shredders 0.0 0.3 0.6 0.3 0.3 0.0 0.3 0.3 1.5
(Mean) (0.3) 0.2) 0.7)
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Table E3.1-27

Poe Project - Macroinvertebrate Surveys (Species Richﬁess and Composition)

Poe Powerhouse (2000 - 2002)

Poe River Reach — Poe Powerhouse Station

September 2000. QOctober 2001 October 2002
Site 1 Site2 - | Site3 Site 1 Site 2 Site 3 Site 1 Site 2 Site 3
RICHNESS
MEASURES
Species Richness 38 25 41 34 29 20 45 42 33
Total (Mean) 51 (35) 42 (28) 62 (40)
Spe_cies Diversity (H) 4.1 359 | 394 ] 334 | 323 | 2.73 | 3.61 3.73 3.53
(Mean) (3.88) (3.10) (3.62)
COMPOSITION
MEASURES
EPT Species 20 13 19 8 8 7 17 14 12
Total (Mean) 21 (17) 10 (8) 20 (14)
Ephemeroptera Species 7 6 7 4 4 3 7 5 5
Total (Mean) 7 5@4) 7(6) '
Plecoptera Species 3 2 2 0 0 0 2 1 1
Total (Mean) 4 () 0(0) 3
Trichoptera Species 10 5 10 4 4 4 8 8 6
Total (Mean) 10 (8) 5@) 10
EPT Index -61.6 | 50.0 | 70.5 | 56.8 | 52.5 562 § 69.2 § 63.1 45.2
‘(Mean) - (60.7) (55.2) (59.1)
Sensitive EPT Index 2.0 14 | 25 1.1 0.3 1.8 2.9 2.5 2.2
(Mean) (2.0) ) (1.1) 2.5)
- l I | 1 1
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Table E3.1-28

Poe Project - Macroinvertebrate Surveys (Tolerance/Intolerance and Functional Feeding)
Poe Powerhouse (2000 - 2002)

Poe River Reach — Poe PoWerhouse Station

September 2000 October 2001 October 2002
Site 1 Site 2 Site 3 Site 1 Site 2 Site 3 Site 1 Site 2 Site 3
TOLERANCE /
INTOLERANCE
MEASURES
% Intolerant Species 24 1.4 2.5 1.4 0.3 1.8 4.1 ‘ 3.2 3.1
“(Mean) 2.1) 1.2) (3.5)
% Tolerant Species 2.0 1.0 1.8 1.1 3.2 0.3 83 7.0 6.5
(Mean) (1.6) ()] (7.3) '
% Hydropsychidae 25.0 7.0 | 29.9 18.0 5.0 106 | 194 | 21.7 7.5
(Mean) (20.6) (11.2) (16.2)
% Baetidae 202 | 23.1 | 245 | 35.6 42.8 27.7 | 359 | 277 | 20.9
(Mean) (22.6) _(354) (28.2)
% Dominant Taxon 134 | 182 | 174 | 352 | 398 | 27.6 | 340 | 268 | 20
(Mean) (16.3) (34.2) (27.0).
FUNCTIONAL
FEEDING .
GROUP MEASURES
% Collectors 39.0 | 496 | 388 | 604 | 68.1 | 39.8 | 43.8 | 334 | 224
(Mean) (43.8) (56.1) (33.2)
% Filterers 366 | 409 35;2 29.8 | 189 | 59.3 | 375 ] 50.0 | 62.3
(Mean) (37.6) (36.2) (49.9)
% Shredders 2.0 0.0 0.0 1.1 1.5 0 0.6 0.6 0.3
(Mean) (0.6) 0.9 0.5)
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For the Poe Powerhouse station, species richness ranged from 20 species (extremely
poor) to 45 species (good), and the species diversity values ranged from 2.73 (fair) to 4.10
(very good). Based on average speqies richness and diversity, the Pulga station is in
moderate to good shape, Bardee’s Bar is in fair condition, and Poe Powerhouse is

intermediate in fair to good condition.

Overall, the between year, between station, and between site replicate variability observed
at the Poe sampling lbcations is high for many of the metrics, including the two most

dependable metrics, species richness and diversity. Base flows, on the other hand, have
these sites in relation to others in a qualitative sense based on the monitoring to'date,
attempting to tie the observed variation quantitatively to a single or multiple causative

factors will be difficult.

E3.1.8 Sensitive Aquatic Species

The following sections summarize information on sensitive fish, amphibians, and reptiles
within the Project area. The initial step taken to assess sensitive species in the project
area was to collect all known data on listed species through CDF G’s.California Natural

Diversity Data Base (CNDDB) system.

E3.1.8.1 Sensitive Fish Species

There are no fish species within the Poe Project area currently listed or proposed for

listing under either the Federal Endangered Species Act (FESA) or the California
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Endangered Species Act (CESA). However, there are two fish species of special concern

that could be found in the Poe Project area: 1) hardhead (Mylopharadon conocephalus),
a California Special Concern Species and a Forest Sensitive Species, and 2) Sacramento

perch (4Archoplithys interruptus), a California Special Concern Species.

Hardhead - The hardhead is a large native minnow endemic to the Sacramento River and
San Joaquin River watersheds. It is the only fish species with special status known to
reside in the Poe Project area. During the 1992 fish surveys, hardhead were abundant in
Po; Reservoir, but only a few were found in the Poe Reach of the NFFR, concentrated in

the lower sub-reach near the Poe Powerhouse. Hardhead were also abundant in Rock

Creek and Cresta reservoirs during the 1992 sampling.

The fish population studies in 1999 and 2000 confirmed that hardhead are found in large
numbers relative to other species within both Poe Reservoir and Big Bend Reservoir, but
in low abundance throughout the Poe Reach. Tables E3.1-2 and Table E3.1-10 (i.e.,
results from boat electrofishing surveys) show the relative abundances of hardhead in the
reservoir areas, while Table E3.1-4 and Figure E3.1-8 (i.e., results from the quantitative
snorkeling surveys in 1992, 1999, and 2000) illustrate the lower numbers within the river
reach. The results from the additional fish population surveys conducted in the river
reach (i.e., large pool qualitative snorkeling, large pool electrofishing and gill netting, and
density estimates from the instream flow study species suitability data analysis) support

the conclusion that hardhead abundance is relatively low in the Poe Reach. As expected,
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more hardhead were found in pools than in other habitat types, but their distribution was

more spread out over the complete reach than was suggested by the 1992 snorkeling data.

In general, hardhead appear to do well in the small regulating reservoirs associated with
the NFFR projects. However, they are not very abundant within the Poe river reach,
which may be a function of periodic high winter and spring flows, competition with other
species during juvenile and adult life stages, or direct predation by other species on YOY
and juvenile hardhead. This is surprising considering that they are very common in the

Rdck Creek and Cresta river reaches immediately upstream.

Sacramento Perch - The Sacramento perch is the only species of the sunfish and bass
family (Centrarchidae) native to California waters. Even though Sacramento perch has
not been décumented in the Poe Project area, populétions do exist in reservoirs in the
upper NFFR drainage (e.é., Lake Almanor and Butt Valley Reservoir). Individuals could
be tranéported downstream into the Poe Project area during high flow periods or through
other natural or unnatural dispersal mechanisms (e.g., entrainment at upstream projects).
Thi_s species has been out-competed throughout most of its original habitat in the Central

Valley by introduced centrarchids (i.e., bluegill, crappie, and black bass), but it has been

- introduced into several reservoirs, including Lake Almanor. However, Sacramento perch

would not be expected to do well in small reservoirs like Poe and Big Bend with short
residence times, large fluctuations in flow and water level, and existing populations of
smallmouth bass. Its current distribution is limited to isolated reservoirs or farm ponds in

the state, or highly alkaline reservoirs where they seem to do well. In addiﬁdn,
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populations have been established in out-of-state reservoirs to support localized sport

fisheries, particularly in Nevada, Colorado, and Utah (CDFG 1989).

E3.1.8.2 Sensitive Amphibians and Aquatic Reptiles

The following sensitive amphibians and aquatic reptiles were considered to have potential
for occurring in the Poe Project area and, thus, were addressed within this relicensing
effort: the California red-legged frog (Rarna auroré draytonii), the foothill yellow-legged
frog (Rana boylii), and the western pond turtle (Clemmys marmorata). A summary of the
sta—tus, range, life history, and preferred habitat for these species is provided below. In
addition, an overview of general and species-specific surveys conducted in the Poe

Project area for sensitive amphibians and aquatic reptiles is included.

California Red-Legged Frog (CRLF). The CRLF is listed as a threatened species under
the Federal Endangered Species Act (FESA) and is designated as a California Special
Concern Species by the California Department of Fish and Game (CDFG). On March 13,
2001, the United States Fish and Wildlife Service (USFWS) formally announced a final
determination of critical habitat for the CRLF (Federal Register Volume 66, Number 49).
The final determination of 4.1 million acres of land included a core recovery unit (Unit 1,
North Fork Feather Unit in Plumas and/or Butte counties) along the NFFR and selected
tributary drainages. However, in November 2002, the USFWS eliminated all but 200,000
acres of critical habitat for the CRLF in a settlement of a suit brought by the Home

Builders Association of Northern California. This settlement removed the critical habitat
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Unit 1 along the NFFR. The USFWS plans to publish a proposed Revised Rule by March

2004 and a Final Revised Rule by November 2005.

CRLF occur in isolated ponds or pools of intermittent or perennial stream courses where
water remains long enough for breeding and development of youﬁg. The highest
densities of frogs are found in dense emergent or shoreline vegetation clbsely associated
with deep (> 2.3 ft), still or slow-moving water (J enﬁings and Hayes 1994). Historically,
CRLF populations were found from Shasta County to Baja California, along both the
co;st range and the west slope of the Sierra Nevada Mountains at ele\;ations below 4,500
ft (Jennings and Hayes 1994). The current fange is gree‘Ltly reduced, with a few; highly
restricted populations in the Sierra Nevada Mountains. In general, the decline of CRLF
has been attributed to habitat exploitation, competition with bullfrogs and fish, and |
predation by bullfrogs and fish. The nearest known occurrence of CRLF to the Project
area is in the headwaters of a small creek, approximately 6 km east of Poe Powerhouse

(CDFG 2003).

California Red-Legged Frog Surveys |

As part of relicensing the Rock Creék-Cresta Project (FERC 1962), field surveys for
CRLF habitat were conducted in 1998 along the NFFR (including the Poe Project area)
(EA Engineering and Ibis 1998a). Potential breeding habitat was identified at one site in
the immediate vicinity of the Poe Project, and potential dispersal habitat was identified at

seven other sites. To determine if CRLF were present, protocol-level surveys (USFWS
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1997) were conducted at the potential breeding habitat site. No CRLF were found during

this effort (EA Engineering and Ibis 1998b).

Additional amphibian surveys, including informal surveys for CRLF, were conducted in
June 2000 by Garcia and Associates (GANDA). Riparian and stream habitats in the
Project area were searched utilizing the basic techniques described by Fellers and Freel
(1995). No CRLF were found during these surveys. However, two other amphibian
species were found. Pacific treefrogs (Hyla regilla), both adults and tadpoles, were
co;nmon in backwater and stagnant pools throughout the Poe Reach. Foothill yellow-
legged frogs were also documented in several locations within the reach, and are
discussed in more detail in the subsequent sections. In addition, no incidental sightings of

CRLF were documented during other relicensing studies conducted in the Poe Project

area during the 1999-2000 study period.

In general, the steep topography and rocky substrate in this portion of the NFFR canyon
does not provide suitable habitat for CRLF. The only suitable habitat along the NFFR
occurs at off-channel sites where ponds or pools have formed as a result of ground

disturbances caused by mining, road building, and other activities.

Foothill Yellow-Legged Frog (FYLF). The FYLF is designated as a Federal Special
Concern species under the FESA, a Forest Service Sensitive species, and a California
Special Concern species by CDFG. FYLF occur in the Coast Ranges from the Oregon

border south to the Transverse Mountains in Los Angeles County, in most of northern
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California west of the Sierra Cascade crest, and along the Coast Ranges north of

- Monterey. Its elevation range extends from sea level to 6,000 ft (1,830 m) in the Sierra

. (Stebbins 2003). The FYLF is found in or near rocky streams or rivers in a variety of

habitats, including valley-foothill hardwood, valley-foothﬂl hardwood-conifer, valley-
foothill riparian, pbnderosa pine, mixed conifer, coastal scrub, mixed lchaparral, and wet
meadow types. Streams and rivers with riffles and at least cobble-sized /substrates, and
partial shade are its preferred habitat (Hayes and J enninés 1998, Van Wagner 1996).

Adl_ll’[ frogs are primaﬁly diurnal and occupy home ranges with a mean diameter of 14 m
(Van Wagner 1996). In the spring adult frogs move longer distances to breedingf,f.-sites,
including a mean linear distance of 54 m and maximum distances of over 400 m recorded
by Van Wagner (1996) for both males and. females. .The FYLF is characterized by
breeding sites that a