Office of
Energy
Projects

August 2007

FERC/FEIS - 0199F

Final
Environmental Impact Statement

Hells Canyon Hydroelectric Project
Idaho/Oregon
(FERC Project No. 1971-079)

888 First Street N.E., Washington, DC 20426



FERC/FEIS-0199F

FINAL ENVIRONMENTAL IMPACT STATEMENT
FOR HYDROPOWER LICENSE

Hells Canyon Hydroelectric Project
FERC Project No. 1971-079

Idaho and Oregon

Federal Energy Regulatory Commission
Office of Energy Projects
Division of Hydropower Licensing
888 First Street, NE
Washington, DC 20426

August 2007






FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON, D.C. 20426

OFFICE OF ENERGY PROJECTS

TO THE PARTY ADDRESSED:

Attached is the final environmental impact statement (ELS) for the Hells Canyon Hydroelectric
Project, located on the Snake River in Washington and Adams counties, [daho, and Wallowa and Baker
counties, Oregon.

This final EIS documents the view of governmental agencies, non-governmental organizations,
affected Indian tribes, the public, the license applicant, and Federal Energy Regulatory Commission
(Commission) staff. It contains evaluations on Idaho Power Company’s proposal and the alternatives for
licensing the Hells Canyon Project.

A copy of the final EIS is available for review in the Commission’s Public Reference Branch,
Room 2A, located at 888 First Street, N.E., Washington, DC 20426. The final EIS also may be viewed
on the Commission’s web site at http://www.ferc.gov under the eLibrary link. Enter the docket number
excluding the last three digits in the docket number field to access the document. For assistance, contact
FERC Online Support at FERCOnlineSupport@ferc.gov or toll-free at 1-866-208-3676, or for TTY,
(202) 502-8659.

Attachment: Final Environmental Impact Statement






COVER SHEET

a. Title: Licensing for the continued operation of Idaho Power Company’s Hells Canyon
Project, located on the Snake River in Washington and Adams counties, Idaho,
and Wallowa and Baker counties, Oregon, Federal Energy Regulatory
Commission (Commission or FERC) Project No. 1971-079.

b. Subject: Final Environmental Impact Statement
c. Lead Agency: Federal Energy Regulatory Commission

d. Abstract: Idaho Power Company filed an application for license with the Commission for
a new license for the Hell’s Canyon Project,' FERC Project No. 1971, located
on the Snake River in Washington and Adams counties, Idaho, and Wallowa and
Baker counties, Oregon. The Hells Canyon Project consists of three
developments (dams, reservoirs, and powerhouses) on the segment of the Snake
River forming the border between Idaho and Oregon. The three developments
are Brownlee, Oxbow, and Hells Canyon. The project affects lands included
within the Payette National Forest, Wallowa-Whitman National Forest, Hells
Canyon National Recreation Area, and lands administered by the Bureau of
Land Management.

e. Contact: Alan Mitchnick Emily Carter
Federal Energy Regulatory Comm. Federal Energy Regulatory Comm.
Office of Energy Projects Office of Energy Projects
888 First Street, N.E. 888 First Street, N.E.
Washington, DC 20426 Washington, DC 20426
202-502-6074 202-502-6512

f. Transmittal: This final environmental impact statement prepared by the Commission’s staff

on the hydroelectric license application filed by the Idaho Power Company for
the proposed Hells Canyon Project, FERC Project No. 1971, is being made
available to the public on or about August 31, 2007, as required by the National
Environmental Policy Act of 1969*

Referred to in Idaho Power’s application as the Hells Canyon Complex.

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

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

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

The Commission may require such other conditions not inconsistent with the FPA as may be
found necessary to provide for the various public interests to be served by the project.® Compliance with
such conditions during the licensing period is required. The Commission’s Rules of Practice and
Procedure allow any person objecting to a licensee’s compliance or noncompliance with such conditions
to file a complaint noting the basis for such objection for the Commission’s consideration.”

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

Public Law 95-91, 91 Stat. 556 (1977).

16 U.S.C. § 803(a).

16 U.S.C. § 803(g).

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

This final environmental impact statement (EIS) for relicensing the Hells Canyon Hydroelectric
Project has been prepared by the staff of the Federal Energy Regulatory Commission (Commission or
FERC) to fulfill the requirements of the National Environmental Policy Act (NEPA); the Commission’s
implementing regulations under Title 18, Code of Federal Regulations (CFR), Part 380; and the Council
on Environmental Quality regulations for implementing NEPA (40 CFR Parts 1500-1508). The purpose
of this document is to inform the Commission, the public, and the various federal and state agencies,
tribes, and non-governmental organizations about the potential environmental effects of the proposed
project and its reasonable alternatives.

The Commission must decide whether to relicense the Hells Canyon Project and, if so, what
conditions to place on any license issued. In deciding whether to authorize the continued operation of the
hydroelectric project, the Commission must determine that the project will be best adapted to a
comprehensive plan for improving or developing a waterway. In addition to the power and
developmental purposes for which licenses are issued (e.g., flood control, irrigation, and water supply),
the Commission must give equal consideration to the purposes of energy conservation; the protection of,
mitigation of damage to, and enhancement of fish and wildlife (including related spawning grounds and
habitat); the protection of recreational opportunities; and the preservation of other aspects of
environmental quality. This final EIS evaluates the potential natural resource benefits, environmental
effects, and economic costs associated with granting a new FERC license for the Hells Canyon Project.
The alternatives examined include the following: (1) No Action; (2) Idaho Power’s Proposal; (3) the
Staff Alternative; and (4) the Staff Alternative with Mandatory Conditions, which includes conditions
required by agencies under section 18 and section 4(e) of the Federal Power Act and section 401 of the
Clean Water Act.

Idaho Power’s Proposal

On July 21, 2003, Idaho Power Company (Idaho Power or Applicant) filed an application for
license with the Commission for a new license for the Hells Canyon Project, located on the Snake River
in Washington and Adams counties, Idaho, and Wallowa and Baker counties, Oregon. The current
license expired on July 31, 2005, and the project is operating under an annual license.

The Hells Canyon Project consists of three developments (dams, reservoirs, and powerhouses) on
the segment of the Snake River forming the border between Idaho and Oregon. The three developments
are Brownlee, Oxbow, and Hells Canyon, which, combined, provide 1,167 megawatts (MW) of power
generating capacity.

The Hells Canyon Project is Idaho Power’s largest power generating resource, providing
approximately 70 percent of Idaho Power’s annual hydroelectric generation and about 40 percent of the
company’s total annual generation. With extensive reservoir storage capacity at the Brownlee
development, the Hells Canyon Project provides the major portion of Idaho Power’s peaking and load-
following capability. In the absence of the Hells Canyon Project, Idaho Power’s estimated requirements
for new power generating resources over the 2004—2013 planning horizon would more than double to
2,143 MW, and we conclude in this final EIS that there is a continuing need for the project’s power
generating capacity.

Specifically, Idaho Power’s Proposal has four aspects:

1. Continuing to operate and maintain the existing project facilities, which consist of the
following:

— The Brownlee development, completed in 1958, with facilities that include: (1) a
1,380-foot-long, 395-foot-high, clay-core, earth and rockfill dam; (2) an impoundment
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approximately 57 miles long with a surface area of 14,621 acres and a total volume of
1,420,062 acre-feet; and (3) a reinforced concrete powerhouse containing five vertical
Francis turbine generators, having a combined rated capacity of 585.4 MW.

The Oxbow development, completed in 1961, with facilities that include: (1) a 960-
foot-long, 209-foot-high, clay-core earth and rockfill dam; (2) a 12-mile-long
impoundment, with a surface area of 1,150 acres and a total volume of 58,385 acre-
feet; (3) a reinforced concrete powerhouse containing four vertical Francis generators,
having a combined rated capacity of 190 MW; and (4) a 2-mile-long bypassed reach
during low-flow conditions.

The Hells Canyon development, completed in 1967, with facilities that include: (1) a
910-foot-long, 330-foot-high, cast-in-place concrete gravity dam with integral spillway,
intake, and powerhouse sections; (2) a 25-mile-long impoundment, with a surface area
of 2,412 acres and a total volume of 167,720 acre-feet; and (3) a reinforced concrete
powerhouse constructed against the downstream face of the dam, containing three
vertical Francis generators, having a combined rated capacity of 391.5 MW.

One 19-mile-long, 69-kilovolt transmission line (transmission line 945) running from
the Oxbow switchyard to the Pine Creek substation and then to the Hells Canyon
substation.

Four fish hatcheries and three adult fish traps.

Idaho Power-owned recreational facilities, including: (1) Woodhead Park,

(2) McCormick Park, (3) McCormick overflow, (4) Old Carters Landing, (5) Hibbards
Landing, (6) Copperfield Park, (7) the Copperfield boat launch, (8) Hells Canyon Park,
(9) Airstrip B, and (10) several informal camping and access sites.

Continuing to operate the project under essentially the same constraints as those that
characterize current operations. The project is currently operated to optimize its power and
energy production value, subject to compliance with license requirements, flood control
mandates, and certain discretionary criteria adopted by Idaho Power. Because most of the
usable reservoir capacity in the Hells Canyon Project is contained in the reservoir farthest
upstream (Brownlee), operations of all three powerhouses and dams are driven by
operations at the Brownlee development. In summary, typical Brownlee operation over the
course of a year consists of the following:

Starting in mid-January, Brownlee reservoir is drafted (lowered), under the direction of
the U.S. Army Corps of Engineers (Corps), to provide storage space for springtime
flood waters.

The reservoir refills in late spring, and Idaho Power tries to achieve a near-full
condition [elevation 2,069 feet mean sea level (msl)] by early June, while maintaining
releases from Hells Canyon dam sufficient to keep the river downstream of Hells
Canyon dam above the target flow selected the previous fall for protection of fall
Chinook salmon spawning and incubation.

Once the reservoir refills, Idaho Power initiates a 30-day period of stable water levels
for protection of Brownlee resident fish spawning.

During July, Idaho Power typically tries to keep Brownlee reservoir nearly full
throughout the month to conserve storage for August, which usually has an above-
average monthly system power load, lower market energy availability, and higher
average market energy prices. High reservoir levels are also advantageous for
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reservoir-oriented recreation activities. During August, [daho Power typically drafts
Brownlee reservoir to meet system power loads.

During late August and through September, Idaho Power adjusts Brownlee reservoir’s
draft rate so as to be able to achieve the necessary starting elevation for the fall
Chinook program. This starting elevation ensures a stable spawning flow during the
spawning period and a nearly full reservoir at the end of the spawning period around
the first week of December.

Beginning in mid-October and lasting through early December, Idaho Power maintains
a constant outflow from the project, normally between 8,000 and 13,000 cubic feet per
second (cfs), to ensure that fall Chinook construct their redds (nests) below a certain
target flow elevation.

Throughout the year, flows are managed to meet a year-round 5,000-cfs minimum flow
and a maximum 1-foot-per-hour ramping rate at Johnson Bar, 18 miles downstream of
Hells Canyon dam. Also under the current license, Idaho Power operates the project in
the interest of navigation to maintain a target flow of 13,000 cfs in the Snake River at
Lime Point (downstream of the Salmon River confluence at River Mile 172), at least

95 percent of the time.

3. Implementing a set of 94 environmental measures, the purposes of which include the
following:

Maintain or improve the quality of project waters;
Improve hatchery facilities and operations;

Protect fall Chinook salmon,;

Improve the white sturgeon population;

Enhance native salmonid populations in project tributaries;
Protect resident warm-water fish;

Acquire and improve approximately 22,761 acres of upland and 821 acres of riparian
habitat to benefit wildlife affected by project operation;

Control noxious weeds;
Protect and interpret archeological and historic resources;
Improve recreational sites and facilities; and

Improve the appearance of project facilities and minimize visual contrast.

4.  Changing the project boundary to exclude 3,800 acres of federal land surrounding the
reservoirs above an established reservoir elevation that Idaho Power believes are no longer
needed for project purposes.

Staff Alternative

After evaluating Idaho Power’s Proposal, along with terms and conditions, prescriptions, and
recommendations from resource agencies, tribes, and other interested parties, we compiled a set of
environmental measures that we consider appropriate for addressing the resource issues raised in this
proceeding. We call this the “Staff Alternative.”
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Under the Staff Alternative, the project would be operated as proposed by Idaho Power, but with
the following additional operational constraints:

e Stricter reservoir refill targets after the flood control season;

e Releases from the project to augment downstream flows for the purpose of enhancing
juvenile fall Chinook salmon migration conditions;

e Additional ramping restrictions during the fall Chinook salmon rearing period,

e An §8,500-cfs minimum flow downstream of Hells Canyon dam in medium-high and
extremely high water years; and

o  Warmwater fish spawning protection levels in Brownlee reservoir;

In addition to the foregoing operation-related measures, the Staff Alternative incorporates most of
Idaho Power’s proposed environmental measures, but with certain modifications. The Staff Alternative
also includes 35 environmental measures additional to those proposed by Idaho Power. In recognition of
the substantial cumulative effects that Idaho Power’s mid-Snake and Hells Canyon projects have had on
fisheries upstream of the project, including the elimination of anadromous fish runs upstream of Hells
Canyon dam, numerous measures to benefit resident and anadromous fisheries are included in the Staff
Alternative. Measures that are focused on enhancing fisheries downstream of the project include
providing flow augmentation water from Brownlee reservoir to benefit outmigrating juvenile fall Chinook
salmon, continued management of flows to benefit spawning and incubating fall Chinook salmon,
restricted ramping rates during the fall Chinook salmon rearing season, and several measures that would
improve water quality downstream of the project. Measures that would benefit resident fisheries and may
contribute toward the eventual restoration of anadromous fish to habitat upstream of the project include
habitat enhancement measures to be implemented in the Pine and Indian creeks and Wildhorse, Powder,
and Burnt river basins; modification and improvement of the adult fish trap at Hells Canyon dam;
stocking of surplus hatchery spring Chinook salmon and steelhead in Hells Canyon reservoir and
construction of a monitoring weir at Pine Creek; the future construction of an adult trap at Oxbow dam
and weirs at Indian Creek and on the Wildhorse River; and measures designed to meet Idaho Power’s
share of responsibility for nutrient and temperature loads under the TMDL. Because we conclude that
resolving water quality and stakeholder issues would require considerable time, we also include measures
designed to support tribal ceremonial and subsistence fisheries in the near term by developing a plan to
transplant surplus hatchery spring Chinook salmon and steelhead into select tributaries, constructing
hatchery facilities to support the streamside incubation box program on the Yankee Fork of the Salmon
River, and investigating the potential for augmenting populations of white sturgeon by implementing a
conservation hatchery program.

Conditions and Recommendations

Section 4(e) of the Federal Power Act gives the Secretaries of the Interior and Agriculture
authority to impose conditions on a license issued by the Commission for hydropower projects located on
“reservations” under the respective Secretary’s supervision. See 16 U.S.C. §§ 796(2), 797(e).

In a January 26, 20006, filing with the Commission, the U.S Department of the Interior (Interior),
on behalf of the Bureau of Land Management, submitted 19 preliminary terms and conditions pursuant to
section 4(e). On February 27, 2006, Idaho Power filed alternative conditions, under section 241 of the
Energy Policy Act of 2005 (EPAct), for all 19 Interior preliminary conditions. In a May 15, 2006, filing,
Interior withdrew six of its preliminary conditions, replacing five of them and withdrawing one without
substitution. On January 3, 2007, Interior filed modified conditions numbered 1-18 pursuant to FPA
section 4(e).
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In a January 26, 2006, filing, the U.S. Forest Service (Forest Service) provided 27 preliminary
section 4(e) terms and conditions. On February 27, 2006, also under section 241 of EPAct, Idaho Power
filed alternative conditions for 20 of the Forest Service preliminary conditions. The Forest Service
withdrew and replaced nine of its preliminary conditions in a filing on May 10, 2006, and withdrew and
replaced a tenth preliminary condition in a June 9, 2006, filing. The remaining 10 alternative conditions
were subsequently resolved in an agreement between Idaho Power and the Forest Service dated October
6, 2006. Consistent with the agreement, Idaho Power filed a statement amending its alternative
conditions on October 6, 2006, and the Forest Service filed its modified conditions on November 2, 2006.
For a summary of the Interior and Forest Service modified conditions, see section 2.3.1.3.

Section 18 of the Federal Power Act, 16 U.S.C. § 811, states that the Commission shall require
construction, maintenance, and operation by a licensee of such fishways as the Secretaries of the U.S.
Department of Commerce (Commerce) and Interior may prescribe.

In a January 26, 2006, filing, Interior (for the U.S. Fish and Wildlife Service) provided
preliminary prescriptions for fishways for bull trout, and in a February 27, 2006, filing, Idaho Power,
under section 241 of EPAct, presented an alternative to Interior’s prescription. Interior’s January 26,
2000, filing also requests that the Commission include as a license condition a general reservation of
authority to prescribe fishways during the term of a new license. In its January 26, 2006, filing,
Commerce (for the National Marine Fisheries Service) elected not to use its fishway authority to require
fish passage at any of the project’s dams, but, like Interior, requested that the Commission include as a
license condition a general reservation of authority to prescribe fishways during the term of a new license.
On January 3, 2007, Interior filed its modified fishway prescription. For a summary of these
prescriptions, see section 2.3.1.2.

The Staff Alternative includes many measures included in Idaho Power’s proposal and its
application for section 401 water quality certification as well as some of the section 18 fishway
prescriptions, section 4(e) conditions, section 10(j) recommendations, section 10(a) recommendations,
and measures developed by the staff. We did not include measures in the Staff Alternative that we find
are not justified, are unrelated to the project, or would not provide benefits over the staff-developed
measures. We address all recommendations throughout this final EIS and specifically in section 5.2,
Discussion of Key Issues.

The Staff Alternative with Mandatory Conditions includes all the measures in the Staff
Alternative plus three 4(e) conditions related to recreation and land management that we do not include in
the Staff Alternative because we conclude that they are not related to the project or are not Idaho Power’s
responsibility.

Other Alternatives Considered

Under the No-action Alternative, the project would continue to operate under the terms and
conditions of the existing license and of existing settlement agreements or memoranda of understanding
or agreement. No new environmental measures would be implemented. We use this alternative to
establish baseline conditions for comparison with Idaho Power’s Proposal and the Staff Alternative, and
to judge the benefits and costs of any measures that might be required under a new license.

We also considered federal takeover, issuance of a nonpower license, and project retirement, but
concluded that none of these alternatives are reasonable in the context of this proceeding.
Project Effects

We summarize the more significant differences between Idaho Power’s Proposal and the Staff
Alternative in table ES-1. Because the Staff Alternative with Mandatory Conditions is so similar to the
Staff Alternative, we do not list it separately in this summary table. Idaho Power’s proposed operation is
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similar to current operations. Therefore, unless otherwise noted, the ongoing effects of project operation
under Idaho Power’s Proposal are similar to current conditions.

Based on our independent analysis of the Hells Canyon Project, including our consideration of all
relevant economic and environmental concerns, we select the Staff Alternative as our preferred alternative
and conclude that our preferred alternative represents the best balance between developmental and non-
developmental resources.
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Table ES-1.

Summary of effects of Idaho Power’s Proposal and Staff Alternative. (Source: Staff)

Resource Idaho Power’s Proposal Staff Alternative®
Power Benefits

Annual generation (MWh) 6,562,244 6,549,344
Net annual benefits $297,050,500 $283,876,800

Sediment Supply and Transport

Effects of Operations

Effects of Environmental
Measures

Water Quality
Effects of Operations

Compared to without project conditions:

Beach and terrace erosion would continue
downstream of Hells Canyon dam.

The quantity and quality of spawning gravels
downstream of Hells Canyon dam would continue to
be affected by project reservoirs trapping sand and
gravel.

The quantity, quality, and usage of spawning gravels
downstream of Hells Canyon dam would be
monitored.

Restoration of 14 acres on sandbar downstream of
Hells Canyon dam would help mitigate for reservoir
trapping of sand and gravel.

Water temperatures would continue to be cooler in
spring and summer and warmer in the fall and winter,
potentially resulting in reduced viability of fall
Chinook salmon eggs and reduced growth potential of
fry.

The project would continue to lower dissolved
oxygen (DO) concentrations in and downstream of
Brownlee reservoir affecting habitat suitability for
fish.

Compared to Idaho Power’s Proposal:

Little or no change in beach and terrace erosion compared to
Idaho Power’s Proposal.

Little or no change in spawning gravel quantity or quality
compared to Idaho Power’s Proposal.

Monitoring beach and terrace erosion would provide
information about the effectiveness of mitigation strategies and
support development of possible additional measures.

Gravel augmentation program would be developed if a
reduction in the quantity or quality of spawning gravel is shown
to adversely affect production of fall Chinook salmon.

Restoration of 14 acres of sandbar would have the same
beneficial effect as Idaho Power’s proposal.

The temperature of water released from Hells Canyon dam
during the flow augmentation period would be slightly
increased in extreme low flow years, but reduced warming
would occur as flow passes through the reach due to higher flow
volumes. These temperature changes would result in negligible
effects on Chinook salmon and other fish downstream of Hells
Canyon dam.

DO concentrations would be slightly improved downstream of
Hells Canyon dam during the flow augmentation period in
extremely low flow years.
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Resource

Effects of Environmental
Measures

Idaho Power’s Proposal

Total dissolved gas levels downstream of Brownlee
dam would continue to exceed the 110-percent of
saturation criterion when spill exceeds 3,000 cfs.

Total dissolved gas levels downstream of Oxbow dam
would continue to exceed the 110-percent of
saturation criterion coinciding with most Brownlee
spill events of more than 3,000 cfs and independent
spills at Oxbow dam.

Total dissolved gas levels downstream of Hells
Canyon dam would continue to exceed the 110-
percent of saturation criterion during virtually all spill
conditions increasing the likelihood of gas bubble
trauma.

Project operation would continue to result in
ammonia and trace metal concentration in the
reservoirs and bioaccumulation in fish.

DO supplementation would improve DO levels in the
immediate vicinity of the proposed oxygen diffuser
system in Brownlee reservoir or upstream phosphorus
trading would improve water quality in affected
tributaries and downstream reaches.

Hells Canyon turbine aeration would increase
summer/fall DO levels downstream of the dam and
thereby improve conditions for fall Chinook salmon.

Destratification of the deep pool in the Oxbow
bypassed reach would increase DO levels in this pool
and thereby improve native resident salmonid habitat.

Installation of spillway flow deflectors at Brownlee
and Hells Canyon dams combined with total
dissolved gas abatement measures at Oxbow dam,
and an adaptive total dissolved gas abatement
program would reduce the frequency and magnitude
of total dissolved gas levels exceeding the 110
percent of saturation criterion and thereby reduce the
potential for gas bubble trauma in Oxbow and Hells

Staff Alternative®

Ammonia and trace metals would be flushed from reservoirs
more frequently, but bioaccumulation in fish would remain
about the same.

Monitoring the effectiveness of measures implemented under
the DO enhancement plan, annual meetings with agencies and
interested tribes, and filing of monitoring and implementation
reports should improve the decision-making process for
addressing project effects on DO and expedite implementation
of associated measures.

Establishing a flow and water quality monitoring site within 5
miles downstream of Hells Canyon dam would improve
monitoring of project effects on water quality.

Collection of tissue samples from white sturgeon and other fish
species in Brownlee reservoir for monitoring of
bioaccumulation of contaminants could lead to improved
protection of public health and protection of bald eagles.

Monitoring the effectiveness of measures implemented under
the Temperature Adaptive Management Plan, annual meetings
with agencies and interested tribes, and filing of monitoring and
implementation reports should improve the decision-making
process for addressing project effects on water temperature.
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Resource

Aquatic Resources

Effects of Operations

Effects of Hatchery Measures

Idaho Power’s Proposal

Canyon reservoirs, Oxbow bypassed reach, and the
Snake River downstream of Hells Canyon dam.

Implementation of a Brownlee bubble upwelling
system or watershed measures as part of a
Temperature Adaptive Management Plan would
reduce water temperatures early in the fall Chinook
salmon spawning period and improve production
potential.

Daily flow fluctuations downstream of Hells Canyon
dam would continue to reduce the abundance of
aquatic invertebrates, the primary food base for fish,
by about 10 percent.

The reduction in aquatic invertebrates would
especially affect fall Chinook juveniles, which rear in
shallow areas that are subject to frequent dewatering.

Migration conditions for juvenile fall Chinook salmon
would remain the same as years when flow
augmentation water has not been provided from
Brownlee reservoir, but would be less favorable than
conditions in most of the past 14 years when flows
were voluntarily augmented.

Improved hatchery facilities and a monitoring and
evaluation program would maintain anadromous fish
production at current levels and improve information

Staff Alternative®

More restrictive ramping rates during the rearing period, as well
as provisions for monitoring and adaptive management based
on monitoring results, could substantially reduce fall Chinook
salmon mortalities due to stranding and entrapment and
improve the food base during the fall Chinook rearing season.

Invertebrate monitoring would help determine the extent that
peaking operations affect rare and sensitive species of mollusks
and invertebrate production, and could assist in identifying
operational modifications to reduce adverse effects through
adaptive management.

Most available information supports a conclusion that flow
augmentation should enhance migration conditions for juvenile
fall Chinook salmon in the Snake and the lower Columbia
rivers, likely increasing adult returns. Review of new
information on the efficacy of flow augmentation 6 years after
license issuance would allow the timing and quantity of water
delivered from Brownlee reservoir to be adjusted, if warranted.

A fall Chinook spawning flow management plan, flow
augmentation evaluation report, and monitoring of fall Chinook
salmon entrapment and stranding should improve the flow
management decision process and the overall survival of fall
Chinook salmon in the Snake River downstream from Hells
Canyon.

Consulting with the fisheries management agencies and
interested tribes to define appropriate goals and objectives of its
hatchery program would help ensure that hatchery and genetic
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Resource

Effects of Other
Environmental Measures

Idaho Power’s Proposal

on the effects of hatchery production on listed
species.

DO supplementation would improve fish habitat in
the vicinity of the oxygen diffuser system, if

implemented, in the upper end of Brownlee reservoir.

Phosphorus trading and watershed measures, if
implemented, would provide broad benefits to water
quality and habitat conditions for fish species within
and downstream of the project, and in the tributaries
where measures are implemented.

Hells Canyon turbine aeration would increase
summer/fall DO levels downstream of the dam,
improving habitat conditions for aquatic resources,
including fall Chinook salmon.

Reductions in total dissolved gas exceedances
downstream of Brownlee, Oxbow, and Hells Canyon
dams, at low and moderate spill rates, would benefit
aquatic resources by reducing gas bubble trauma.

Staff Alternative®

management plans are consistent with Idaho Power’s
responsibilities under the new license, as well as reflect the
management goals of the agencies and tribes.

Constructing and operating facilities to spawn and incubate
steelhead and Chinook salmon on the Yankee Fork would (1)
help rebuild, and facilitate the delisting of, listed ESUs, and

(2) support ceremonial, subsistence, and recreational fisheries in
the project area and Snake River basin.

Developing and implementing a plan to transport and distribute
surplus anadromous fish that return to Idaho Power’s hatchery
system or the Hells Canyon trap to project reservoirs and
tributaries in the project area, as well as other select tributaries
in the Snake River basin, would provide several resource
benefits because distributing surplus fish would (1) provide a
source of marine nutrients; (2) improve forage for bull trout;
(3) provide an opportunity to evaluate spawning success, egg
viability and survival, as well as smolt outmigration and
survival in Pine Creek; and (4) support ceremonial, subsistence,
and recreational fisheries in the project area and Snake River
basin.

Potentially greater temperature and habitat benefits would be
provided if additional watershed or phosphorus reduction
measures are implemented based on monitoring results.

Annual meetings with agencies and interested tribes and filing
of monitoring and implementation reports should expedite the
implementation of additional measures to reduce gas
supersaturation, if needed, and reduce the likelihood of gas
bubble trauma within, and downstream from, the project.

Implementation of upstream and downstream passage for native
resident salmonids would increase connectivity and gene flow
among populations in Pine Creek, Indian Creek, and the
Wildhorse River.

Construction of weir and trap fishways on Pine Creek, Indian
Creek and the Wildhorse River would allow tracking of bull
trout population trends and effectiveness monitoring of brook
trout control and tributary enhancement efforts.
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Resource

Terrestrial Resources

Effects of Operations

Idaho Power’s Proposal

Improvement of Hells Canyon dam fish trap would
reduce stress and injury to fish by allowing onsite
sorting and allow fish tagging activities.

Implementation of upstream passage for native
resident salmonids could improve gene flow to some
populations, but downstream populations may be
reduced due to upstream migration.

Construction of a monitoring weir on Pine Creek
would allow further monitoring of bull trout
migration and enable downstream transfer of
outmigrants past Hells Canyon dam.

Pathogen risk assessment would help manage
increased risk of pathogen transfer associated with
fish transfers.

Tributary enhancements and carcass outplants or
other nutrient supplementation would benefit bull
trout and redband trout within the Pine Creek, Indian
Creek, and Wildhorse River basins and smaller
tributaries to the project.

Brook trout suppression efforts could reduce
competition and hybridization with bull trout in
Indian Creek.

Implementation of the proposed White Sturgeon
Conservation Plan and related measures would help
rebuild the white sturgeon population in the Swan
Falls to Brownlee reach.

Slightly increased potential for negative effects on
special status plants.

Slightly increased occurrence and expansion of
puncture vine at Brownlee reservoir.

Daily flow fluctuations would reduce riparian habitat
at Hells Canyon and Oxbow reservoirs by <1 acre and
by about 15 acres downstream of Hells Canyon dam.

Staff Alternative®

Construction of the Pine Creek weir to operate year-round
would improve monitoring of bull trout movements and would
enable assessment of spawning success of surplus adult
steelhead and spring Chinook salmon released into Hells
Canyon reservoir.

Benefits of Hells Canyon trap modifications, pathogen risk
assessment, and nutrient supplementation would be the same as
Idaho Power’s Proposal.

Additional tributary enhancement measures would benefit
native resident salmonids in the Powder and Burnt River basins.

Brook trout suppression efforts, if successful, would be
expanded to include the Wildhorse River and Pine Creek using
methods proven to be successful in Indian Creek.

Sturgeon stocking, if determined to be feasible, could augment
white sturgeon populations in all reaches between Swan Falls
and Hells Canyon dams, benefiting tribal and recreational
fisheries.

Effects on special status plants essentially the same as Idaho
Power’s Proposal.

Effects on noxious weeds similar to Idaho Power’s Proposal,
but slightly more weed occurrence at Brownlee reservoir and
slightly less occurrence downstream of Hells Canyon dam.
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Resource

Effects of Environmental
Measures

Idaho Power’s Proposal

Conditions would remain about the same for fish-
eating wildlife such as river otters, black bears, and
bald eagles.

Brownlee reservoir would continue to pose a small
risk to mule deer trying to cross it.

Continued erosion would be likely to affect about 70
additional acres over the term of the license.

Coordination and planning would improve protection
of rare plants and control of noxious weeds.

Transmission line operation and maintenance plans
for wildlife and botanical resources would reduce
potential adverse operation and maintenance effects
on terrestrial resources.

Management of 20,592 acquired acres and 2,990
Idaho Power acres for wildlife habitat would benefit
terrestrial resources affected by operation of the
project based on a 1:1 replacement ratio.

Habitat enhancement at four Snake River islands
would improve habitat for waterfowl, nesting
waterbirds, raptors, neotropical migrant songbirds,
and aquatic furbearers.

Coordination with agencies to enhance mountain
quail habitat and/or participate in relocation projects
would benefit mountain quail.

Implementation of the Integrated Wildlife Habitat
Program and Wildlife Mitigation and Management
Plan would improve coordination and management of
wildlife habitat in Idaho Power’s ownership.

Threatened, endangered, and sensitive species would
continue to be managed on a case-by-case basis.

Staff Alternative®

Daily flow fluctuations would reduce riparian habitat by <1 acre
at Hells Canyon reservoir, about 1.5 acres at Oxbow reservoir,
and about 13 acres downstream of Hells Canyon dam.

More stable flows benefiting fish would improve conditions for
fish-eating wildlife, such as river otters, black bears, and bald
eagles.

Risks to mule deer crossing Brownlee reservoir would be the
same as Idaho Power’s Proposal.

Continued erosion would be similar to Idaho Power’s Proposal.

Rare plant protection and noxious weed control would be
essentially the same as Idaho Power’s Proposal, with some
additional measures to improve efficiency and coordination and
increased emphasis on surveys prior to implementation of
ground-disturbing activities.

Transmission line operation and maintenance plan for terrestrial
resources would be essentially the same as Idaho Power’s
Proposal, with some improved efficiency and coordination and
increased raptor protection.

Acquisition and management of wildlife habitat would have
essentially the same effects as Idaho Power’s Proposal, but
would also include measures to address ongoing effects on
sandbar willow establishment; erosion anticipated to occur
during new license period; and the loss of riparian habitat
resulting from implementation of staff flow alternative.

Provision of funding for capital improvements and
implementation of habitat enhancements to four Snake River
islands would yield greater habitat improvement than Idaho
Power’s Proposal.

Improvements to mountain quail habitat and/or participation in
relocation projects would be about the same as Idaho Power’s
Proposal.

Application of project-wide wildlife habitat planning would
improve coordination of habitat management for lands within
the project boundary compared to Idaho Power’s Proposal.
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Resource

Cultural Resources

Effects of Operations

Effects of Environmental
Measures

Idaho Power’s Proposal

Restoration of 14 acres of sandbar downstream of
Hells Canyon dam would help protect some cultural
sites from erosion damage.

Beach and terrace erosion would continue to put some
cultural sites at risk.

Site monitoring would improve protection of
monitored sites.

Site stabilization would protect 7 sites on Brownlee
reservoir and 20 sites downstream of Hells Canyon
dam, and data recovery at 4 sites would prevent
possible future damage.

Establishment of Native American, European-
American, and Asian-American interpretive sites
could contribute to resource protection through visitor
education.

Support for local museums would enhance cultural
resources protection and education in the local area.

Support for Native American programs would
enhance the tribes’ informed participation in the
management and protection of project resources.

Measures to improve the condition of aquatic
resources would benefit culturally important species,
including white sturgeon and native resident and
anadromous salmonids.

Development of a plan to implement the deferred
study of reservoir water level fluctuation effects on
cultural resources would enhance understanding of
those effects and form the basis for further protective
measures, if needed.

Staff Alternative®

Development of project-wide Threatened, Endangered, and
Sensitive Species Management Plan would improve efficiency
and coordination of protective measures for those species
covered by the plan, compared to Idaho Power’s Proposal.

Restoration of 14 acres of sandbar would have the same
beneficial effect as Idaho Power’s proposal.

More restrictive ramping rates during the spring would provide
a minor increase in cultural resource protection compared to
Idaho Power’s Proposal.

Development of site monitoring plan would improve efficiency
and consistency of monitoring efforts.

Site stabilization, data recovery, and establishment of
interpretive sites would achieve the same benefits as Idaho
Power’s Proposal.

Support for Native American programs would provide fewer
benefits than Idaho Power’s Proposal because scholarships
would not be provided.

Renewed offer to prepare oral histories for Shoshone-Bannock
and Shoshone-Paiute Tribes would potentially enhance cultural
understanding.

Development of a plan to implement the deferred study of
reservoir water level fluctuation effects on cultural resources
would enhance understanding of those effects and form the
basis for further protective measures, if needed.

Continuation of flow augmentation, expansion of tributary
habitat improvements to the Powder and Burnt River basins,
implementation of the FWS fishway prescription, consultation
with agencies and tribes to determine the best use of surplus
adult hatchery steelhead and spring Chinook salmon,
construction of spawning and incubation facilities on the
Yankee Fork, and potential expansion of white sturgeon
measures to include stocking in project reservoirs would
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Recreation

Effects of Operations

HIATX

Effects of Environmental
Measures

Idaho Power’s Proposal

Brownlee reservoir level would continue to support
flat-water boating and crappie fishing in the late
summer and early fall.

Similar to current conditions, flows downstream of
Hells Canyon dam would routinely fall below the
Corps’ recommended 8,500-cfs safe navigation flow.

Flow fluctuations downstream of Hells Canyon dam
would continue to adversely affect boaters and
campers.

Preparation and implementation of a Recreation Plan
would benefit recreational visitors by providing
improved management of recreational programs.

Numerous proposed improvements would benefit
recreational visitors by improving boat moorage, road
maintenance, developed and dispersed recreation
sites, and boat access in low water years, and would
benefit cultural and natural resources by providing
additional protection near recreation uses.

Proposed changes in the litter and sanitation
management program would substantially improve
upon existing conditions.

Staff Alternative®

provide additional benefits to tribal fisheries and to culturally
important species.

Revision of the HPMP to meet Forest Service 4(e) condition no.
25 would improve the plan overall, including provision for an
adaptive management strategy to accommodate unforeseen
challenges and conditions, and also provisions for determining
when and under what circumstances new survey, or resurvey of
previously examined areas, may be required.

Flow augmentation would adversely affect flat-water boating
opportunities and crappie fishing compared to current
conditions and Idaho Power’s Proposal.

Implementing an 8,500-cfs minimum flow downstream from
Hells Canyon dam in medium-high and extremely high flow
years would increase boaters’ certainty of having those flows
available.

Flow augmentation would slightly improve early summer
boating opportunities downstream of Hells Canyon dam.

More stabilized flows during the spring downstream of Hells
Canyon dam would enhance the quality of the boating
experience.

Adding specificity to the implementation standards of the
Recreation Plan would clarify plans and improve delivery of the
intended benefits.

Expansion of Recreation Plan to include site improvements at
Oasis, Steck recreation site, Farewell Bend State Park,
Jennifer’s Alluvial Fan, Deep Creek, and the Hells Canyon
launch would provide additional recreation benefits compared
to Idaho Power’s Proposal.

Expansion of the litter and sanitation management program to
include a gray water and sanitary cleaning system at the Hells
Canyon Creek put-in/take-out would improve the sanitation
system and disposal of human waste for boaters.
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Land Management and Aesthetics

Effects of Operations

Idaho Power’s Proposal

The I&E Plan would promote protection and
preservation of cultural, natural, and historic
resources.

Funding O&M at its recreation sites and those of
BLM and the Forest Service that Idaho Power
upgrades would benefit recreational visitors and
resource protection by improving maintenance and
management at most of the primary recreation sites in
the project boundary.

Continuing to provide flow information for flows
downstream of Hells Canyon dam would continue to
benefit recreational visitors by providing timely
information to be used in trip planning.

Continuance of the Memorandum of Understanding
for staffing the Hells Canyon Visitor Center would
continue to benefit visitors at the center.

Preparation of a Recreation Adaptive Management
Plan would provide a framework for responding to
changes in recreational needs.

Implementation of the White Sturgeon Conservation
Plan should lead to an improved sturgeon fishery in
the Swan falls to Brownlee Reach.

Implementation of the native salmonid plan and
tributary enhancements should improve redband trout
fisheries in the Pine, Indian and Wildhorse basins.

The adverse visual effects of Brownlee reservoir
drawdown would continue to occur from about July
through October.

Visual effects on the shoreline downstream of Hells
Canyon dam would continue due to periodic
dewatering of the shoreline, beach and terrace
erosion, and loss of riparian habitat.

Staff Alternative®

Increasing the specificity of the I&E Plan and including
information on aquatic invasive species and anadromous fish
would promote additional understanding of and protection for
project resources.

Clarifying O&M funding and responsibilities at Forest Service
and BLM recreational sites at the project through consultation
as part of the final Recreation Plan would improve delivery of
the intended plan benefits.

Preparing and implementing the navigation plan would increase
the benefits of the flow information system by increasing the
amount and timeliness of flow information.

Hells Canyon Visitor Center staffing would be the same as
under Idaho Power’s Proposal.

Adding details to the Recreation Adaptive Management Plan
concerning the minimum level of recreational use monitoring
and consultation every 6 years related to Form 80 filing would
improve the responsiveness of the plan to changing recreational
conditions.

Expanded tributary enhancement measures would benefit
redband trout fisheries in the Powder and Burnt River basins.

Sturgeon stocking, if determined to be feasible, would improve
the sturgeon fishery between Swan Falls and Hells Canyon
dams more rapidly than under Idaho Power’s proposal.

Flow augmentation would lead to earlier and more rapid
drafting of Brownlee reservoir starting in late June,
exacerbating the negative visual effect of Brownlee reservoir
drawdowns.

Negative visual effects downstream of Hells Canyon dam
would be reduced somewhat compared to Idaho Power’s
Proposal due to more stable water levels during the spring.



Resource

Effects of Environmental
Measures

Idaho Power’s Proposal

Implementation of the Hells Canyon Resource
Management Plan on project lands would enhance the
management, conservation, and protection of natural
and cultural resources.

Continuation of the project’s law enforcement and
fire protection programs and sponsorship of biannual
law enforcement coordination meetings would help
maintain and improve public safety and resource
protection at the project.

Proposed boundary modifications to exclude 3,800
acres of federal lands from the project boundary
would exclude some lands used for project-related
purposes.

Development of a road management plan, application
of the Common Policies of the Hells Canyon
Resource Management Plan, and continued
maintenance of 40 miles of road would lead to
improved access, public safety, and resource
protection related to those roads

Application of the aesthetic resource elements of the
Hells Canyon Resource Management Plan would
improve the aesthetic appearance of the project.

Reducing the visual contrast of transmission line 945
would enhance the visual experience of visitors.

Staff Alternative®

Adding specific details to the Hells Canyon Resource
Management Plan to identify which policies need specific
management plans and implementation programs would
improve delivery of the intended benefits of the plan.

Adding specific agency coordination measures to the Hells
Canyon Resource Management Plan would improve protection
of resources on BLM and Forest Service lands in the project
boundary.

Adding specific components of the law enforcement and fire
protection programs to the Hells Canyon Resource Management
Plan would improve delivery of the intended benefits of those
programs.

Amending the project boundary to include lands acquired for
wildlife mitigation, dispersed recreation areas within 200 yards
of the shoreline, and the Airstrip, Steck Park, Swedes Landing,
and Westfall recreation sites would improve resource protection
at those sites; other federally managed lands could be removed
from the boundary without adversely affecting resources on
those lands. Providing the Forest Service with appropriately
marked aerial photographs would enhance coordination of
resource protection on Forest Service lands.

Including additional consultation in the road management
planning process and integrating that process with the Hells
Canyon Resource Management Plan would help ensure that all
project-related roads are appropriately maintained.

Adding specificity to the aesthetic resources portion of the Hells
Canyon Resource Management Plan, based on previously
developed, project-wide standards and guidelines, and
formalizing it into an aesthetic improvement management plan
would improve delivery of the intended benefits.

Adding aesthetic improvements to Hells Canyon dam would
enhance the visual experience for visitors.
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Socioeconomics

Effects of Operations .
Effects of Environmental .
Measures

Idaho Power’s Proposal

Potential increase in electricity rates to pay increased
cost of producing project power.

Spending on environmental measures and increased
visitor use could increase local business income, but
also increase cost to counties to provide services in
the project area.

Wildlife habitat restoration and improved conditions
for some aquatic resources would benefit tribal
cultures compared to current conditions.

Staff Alternative®

Including transmission line aesthetic improvements in the
aesthetic elements of the Hells Canyon Resource Management
Plan would help ensure consistency in the approach to visual
resource management.

Potentially greater increase in electricity rates to pay increased
cost of producing project power.

Flow augmentation could lead to a shift in recreational spending
away from warmwater fishing at Brownlee reservoir, but could
improve tribal and commercial fisheries for fall Chinook
salmon, affecting related businesses accordingly.

Greater spending on environmental measures could lead to
greater increase in local business income.

Additional measures to benefit downstream anadromous fish
populations and resident fish populations within and upstream
of the project could lead to greater benefits to tribal cultures
compared to Idaho Power’s Proposal.

Constructing and operating facilities to spawn and incubate
steelhead and Chinook salmon on the Yankee Fork and
implementing a plan to transport and distribute surplus
anadromous fish would provide ceremonial and subsistence
fisheries for the tribes.

The Staff Alternative with Mandatory Conditions is not listed in this table, and differs from the Staff Alternative only by the inclusion

of three measures related to trail development and maintenance, road maintenance, and law enforcement

Notes: ~ BLM — U.S. Bureau of Land Management

DO — dissolved oxygen

Forest Service — U.S. Forest Service

GBT — gas bubble traum

HCRMP — Hells Canyon Resource Management Plan
HPMP — Historic Properties Management Plan

MOU — memorandum of understanding

MWh — megawatt hours

O&M - operation and maintenance

TDG - total dissolved gas

IWHP — integrated wildlife habitat program

TMDL — total maximum daily load
WMMP — Wildlife Mitigation and Management Plan
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1.0 PURPOSE OF ACTION AND NEED FOR POWER

On July 21, 2003, Idaho Power Company (Idaho Power or Applicant) filed an application for
license with the Federal Energy Regulatory Commission (Commission or FERC) for a new license for the
Hells Canyon Project,8 FERC Project No. 1971, located on the Snake River in Washington and Adams
counties, Idaho, and Wallowa and Baker counties, Oregon (figure 1). The current license expired on July
31, 2005, and the project is operating under an annual license.

The Hells Canyon Project consists of three developments (dams, reservoirs, and powerhouses) on
the segment of the Snake River forming the border between Idaho and Oregon. The three developments
are Brownlee, Oxbow, and Hells Canyon, which, combined, provide 1,167 megawatts (MW) of power
generating capacity and 6,562,244 megawatt hours (MWh) of electricity annually. Federal lands within
the current Hells Canyon Project boundary equal approximately 5,640 acres, including land managed by
the U.S. Bureau of Land Management (BLM) and the U.S. Forest Service (Forest Service).

1.1 PURPOSE OF ACTION

The Commission must decide whether to relicense the Hells Canyon Project and, if so, what
conditions should be placed on any license issued. In deciding whether to authorize the continued operation
of the hydroelectric project and related facilities in compliance with the Federal Power Act (FPA) and other
applicable laws, the Commission must determine that the project will be best adapted to a comprehensive
plan for improving or developing a waterway. In addition to the power and developmental purposes for
which licenses are issued (e.g., flood control, irrigation, and water supply), the Commission must give equal
consideration to the purposes of energy conservation; the protection of, mitigation of damage to, and
enhancement of fish and wildlife (including related spawning grounds and habitat); the protection of
recreational opportunities; and the preservation of other aspects of environmental quality.

In this final environmental impact statement (final EIS), we, the Commission staff, assess the
environmental and economic effects of: (1) continuing to operate the project as it is currently operated
(No-action Alternative); (2) operating the project as proposed by Idaho Power (Idaho Power’s Proposal);
(3) operating the project as proposed by Idaho Power with additional or modified environmental measures
(Staff Alternative); and operating the project as recommended under the Staff Alternative with additional
mandatory conditions. We also consider federal takeover, issuance of a nonpower license, and project
retirement options.

Briefly, the principal issues addressed in the final EIS include: (1) the effects of project operations
on the erosion of sand from riverine beaches and terraces and the transport of spawning gravels from the
riverbed downstream of Hells Canyon dam; (2) the effects of project operations on reservoir and
downstream water quality parameters important to fish and wildlife; (3) the effects of project operations on
downstream river navigation; (4) the feasibility of restoring runs of anadromous fish, including Pacific
lamprey, to areas upstream of the project; (5) the effects of water level fluctuations within and downstream
of the project on aquatic habitat and tributary access for native salmonids; (6) conservation and restoration
of populations of white sturgeon; (7) protection and enhancement of wildlife habitat; (8) potential effects on
threatened and endangered species; (9) the adequacy of recreational facilities to meet expected demand over
the term of a new license; (10) the effects of project operations and potential enhancements on historic and
archaeological sites, Native American rock art, traditional cultural properties (TCPs), and historic buildings
and structures; (11) the cumulative effects of continued Hells Canyon Project operation in the context of
past, present, and reasonably foreseeable water resource development elsewhere in the Snake River basin;
and (12) the effects of potential operational changes and the funding of various enhancement measures on
the project’s electric power output and cost of project power.

8 Referred to in Idaho Power’s application as the Hells Canyon Complex.
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Figure 1.

Location of the Hells Canyon Project. (Source: Staff)
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1.2 NEED FOR POWER

Idaho Power is an investor-owned utility that serves about 456,000 customers in Idaho and
Oregon and anticipates adding 11,000 to 12,000 new retail customers by 2025. As of year-end 2005,
Idaho Power’s peak electric power resources were 3,085 MW (nameplate), and Idaho Power’s historical
peak load (occurring in July 2006) was 3,084 MW. Idaho Power’s average firm load in 2005 was 1,660
MW. In that year, Idaho Power customers’ electrical energy needs were met by thermal generation
(42 percent), hydroelectric generation (36 percent), and from power purchases (22 percent) (Idaho Power,
2006a).

Idaho Power owns about 1,379 MW of thermal generating capacity (nameplate). The primary
baseload thermal power plants are shares of the Jim Bridger, Valmy, and Boardman coal-fired plants
(1,111 MW baseload); the Danskin natural gas-fired plant (90 MW peaking); Bennett Mountain gas fired
turbine (173 MW); and the Salmon diesel plants (5 MW emergency). Idaho Power also has more than 90
contracts to purchase power from Qualifying Facilities (cogeneration and small power production
projects) with varying contract termination dates through the year 2028 (400 MW nameplate capacity).

Idaho Power’s hydroelectric resources consist of 18 generating plants located along the Snake
River and its tributaries. The combined nameplate capacity of these plants is 1,708 MW. With a
nameplate capacity of 1,167 MW, the Hells Canyon Project is Idaho Power’s largest power generating
resource. The Hells Canyon Project provides approximately 67 percent of Idaho Power’s annual
hydroelectric generation and about 40 percent of the company’s total annual generation. With extensive
reservoir storage capacity at the Brownlee development, the Hells Canyon Project provides the major
portion of Idaho Power’s peaking and load-following capability.

Every 2 years, Idaho Power produces an Integrated Resource Plan to fulfill regulatory
requirements and guidelines established by the Idaho and Oregon Public Utility Commissions. The
purpose of the plan is to ensure that there are sufficient power resources to reliably serve Idaho Power’s
customers over the next 20 years with a portfolio of resources that balances cost, risk, and environmental
concerns. Two additional goals include an equal and balanced treatment of both supply-side resources
and demand-side measures and a meaningful public involvement program. Demand-side measures
included demand response programs in both irrigation and air conditioning sectors. Energy efficiency
programs in the residential, commercial, industrial, and irrigation sectors are also evaluated in the
Integrated Resource Plan as demand-side measures. Demand-side measures that show positive economic
benefits and are considered reasonably feasible for implementation are carried forward into the finalist
energy portfolios.

Over the 2005-2025 planning period covered by the 2006 Integrated Resource Plan, Idaho Power
forecasts the need for new resources based on an expected average annual growth rate of 2.0 percent in
average energy requirements’. Idaho Power assumes the continued availability of existing resources
under 70th percentile hydrologic conditions, the addition of a 170-MW combustion turbine at the Danskin
Project'® in April 2008, and a 49-MW "' upgrade at Shoshone Falls in 2010. With those assumptions,
Idaho Power estimates a need to add about 350 to 400 MW of power generating capacity between now
and 2010 in addition to the 170-MW Danskin Project and 49-MW Shoshone Falls upgrade. By 2025,
additional capacity needs could approach 1,800 MW'? under peak hour summer conditions. Additionally,

Load growth under the 70th percentile scenario would increase from 1,693 aMW in 2005 to 2,515
aMW in 2025.

The project is located northwest of Mountain Home, Idaho.

The 49-MW upgrade will increase plant capacity to 62.5 MW.

This computation is based on existing and committed resources and takes into account planned
retirements.
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an increase in transmission capability is needed to address deficiencies in transmission capacity that are
forecast to begin during the summer months in 2009 and increase to 1,550 MW by 2025. Two potential
early transmission projects include a 250-MW upgrade of the Borah—West transmission line and a
225-MW upgrade of the McNary—Boise transmission line. These projects would facilitate improved
power flows and energy imports in the I[daho Power service area.

In the absence of the Hells Canyon Project, the estimated requirements for new resources would
increase to 2,717 MW by 2025. A summary of potential capacity additions, including renewables such as
wind and geothermal energy, is included in table 1. The precise location of such facilities will be
determined based on the outcome of Idaho Power’s request for proposals (RFP) process or future agency
siting decisions in response to Idaho Power’s proposals.

Table 1. Summary of Idaho Power’s preferred portfolio summary and timeline. (Source:
Idaho Power, 2006d)

Capacity
Year (MW) Resource
2008 100 Wind (2005 Request for Proposal)
2009 50 Geothermal (2006 Request for Proposal)
2019 50 Combined Heat and Power
2020 150 Wind
2010 225 Transmission McNary—Boise
2012 250 Wyoming Pulverized Coal
2012 250 Regional IGCC® Coal
2013 50 Transmission Lolo—Idaho Power
2014 60 Combined Heat and Power
2021 100 Geothermal
2022 50 Geothermal
2023 250 Idaho National Laboratory Nuclear
1,585 Total

Integrated gasification combined cycle.

We conclude there is a continuing need for the power generating capacity of the Hells Canyon
Project.

1.3  INTERVENTIONS

On December 3, 2003, the Commission issued a notice accepting Idaho Power’s application and
soliciting motions to intervene and protests. This notice set a 60-day period during which interventions
and protests could be filed. The notice requesting comments on the draft EIS, issued on July 28, 2006,
also solicited interventions to be filed by October 3, 2006. The following entities filed motions to
intervene.



Entity

Filed Date

Payette Water Users Association

Washington County Board of County Commissioners
Pioneer Irrigation District and Settlers Irrigation District
Burns Paiute Tribe

American Rivers

Idaho Rivers United

Northwest Professional Power Vessel Association
Nez Perce Tribe

U.S. Department of Agriculture, Forest Service

U.S. Department of the Interior

State of Oregon

National Oceanic and Atmospheric Administration, National Marine Fisheries
Service

State of Idaho

Columbia River Inter-Tribal Fish Commission
Northwest Resource Information Center, Inc.
Shoshone-Paiute Tribes (Protest)

Hells Canyon Alliance

Shoshone-Bannock Tribes

J.R. Simplot Company

Adams County, Idaho

Idaho Public Utilities Commission
Washington County Board of Commissioners
Committee of Nine

Lower Valley Energy

Nampa and Meridian Irrigation District
American Whitewater

Industrial Customers of Idaho Power

December 11, 2003
December 16, 2003
December 16, 2003
December 19, 2003
January 15, 2004
January 16, 2004
January 20, 2004
January 20, 2004
January 23, 2004
January 26, 2004
January 27, 2004
January 29, 2004

January 29, 2004
January 30, 2004
January 31, 2004
February 2, 2004
February 9, 2004*
February 13, 2004"
February 2, 2005"
February 22, 2005*
February 23, 2005*
March 7, 2005*
October 7, 2005%
January 26, 2006”
August 31, 2006
September 12, 2006
October 3, 2006

a

Late interventions were granted by notice dated August 18, 2006.

1.4  SCOPING PROCESS

Pursuant to the National Environmental Policy Act of 1969 (NEPA), we held scoping meetings in
the project area, including two in Boise, Idaho (November 18, 2003) and one each in Halfway, Oregon
(November 19); Weiser, Idaho (November 20); and Council, Idaho (November 20) to provide agencies
and interested parties an opportunity to review and provide input concerning our Scoping Document 1,

issued on October 20, 2003 (FERC, 2003).

During and immediately after the scoping comment period, the Commission received
approximately 36 letters from agencies, tribes, non-governmental organizations (NGOs), and interested



businesses, along with approximately 1,175 letters and postcards from individuals. All comments
received are part of the Commission’s official record for the project.

We revised Scoping Document 1 following the scoping meetings and after reviewing the
comments filed during the scoping comment period, and we issued Scoping Document 2 on
November 24, 2004 (FERC, 2004).

1.5 CONSULTATION

On October 28, 2005, the Commission issued a notice indicating that the project was ready for
environmental review and setting a 90-day period (comments due by January 26, 2006) during which
terms, conditions, prescriptions, and recommendations could be filed. Appendix A provides a complete
listing of the terms, conditions, prescriptions, and recommendations that were filed, giving each an alpha-
numeric identifier that is used throughout this EIS. The following entities filed comments, terms,
conditions, prescriptions, or recommendations in response to the Commission’s notice.

Entity Filed Date

Idaho State Historical Society January 13, 2006 and

January 27, 2006
January 23, 2006
January 25, 2006

Northwest Professional Power Vessel Association

State of Oregon (Oregon Water Resources Department, Department of
Environmental Quality, Oregon State Marine Board, Department of Fish and
Wildlife, Parks and Recreation Department, State Historic Preservation
Office, Department of State Lands)

National Oceanic and Atmospheric Administration, National Marine
Fisheries Service

January 26, 2006

Burns Paiute Tribe January 26, 2006
January 26, 2006

January 26, 2006

U.S. Department of Agriculture, Forest Service

American Rivers and Idaho Rivers United

Department of the Army, Corps of Engineers
Confederated Tribes of the Umatilla Indian Reservation

State of Idaho (Department of Environmental Quality, Department of Fish
and Game, Department of Parks and Recreation, Idaho Water Board, Idaho
Land Board)

Shoshone-Paiute Tribes of the Duck Valley Indian Reservation
Lower Valley Energy

Nez Perce Tribe

U.S. Department of the Interior

The Shoshone-Bannock Tribes

January 26, 2006
January 26, 2006
January 26, 2006

January 26, 2006
January 26, 2006
January 26, 2006
January 26, 2006
January 26, 2006

Idaho Power and the Pioneer Irrigation District, Settler’s Irrigation District, and Payette River
Water Users Association filed responses to the comments, terms, conditions, prescriptions, and
recommendations on April 11, 2006.



1.6 COMMENTS ON THE DRAFT ENVIRONMENTAL IMPACT STATEMENT

The Commission issued its draft EIS for the licensing of the Hells Canyon Project on July 28,
2006; initially requested that comments be filed by October 3, 2006; and later amended the due date to
November 3, 2006. In appendix B, we summarize the comments received; provide responses to those
comments; and indicate, where appropriate, how we have modified the text of the final EIS. We also
include a list of the parties who filed comments, along with the filing dates.



2.0 PROPOSED ACTION AND ALTERNATIVES

2.1 NO-ACTION ALTERNATIVE

Under the No-action Alternative, the project would continue to operate under the terms and
conditions of the existing license and of existing settlement agreements or memoranda of understanding
or agreement. No new environmental measures would be implemented. We use this alternative to
establish baseline conditions for comparison with Idaho Power’s Proposal and other alternatives and to
judge the benefits and costs of any measures that might be required under a new license. The effects of
the No-action Alternative contribute to the character of existing environmental conditions, and we
describe them in our discussion of the affected environment (refer to section 3.0). A description follows
of the existing project facilities, current operations, and current environmental measures.

2.1.1  Existing Project Facilities

The Hells Canyon Project consists of three hydroelectric developments on the segment of the
Snake River that forms the border between Idaho and Oregon. The three developments are Brownlee,
Oxbow, and Hells Canyon (see figure 2). River mile (RM) 343 just above the upstream margin of
Brownlee reservoir marks the upstream boundary; RM 247 of the Snake River downstream of Hells
Canyon dam marks the downstream boundary of the project. The project lies approximately 20 miles
northwest of Cambridge, Idaho; 90 miles northwest of Boise, Idaho; and 45 miles east of Baker City,
Oregon.

Brownlee dam is farthest upstream at RM 284.6. Flow past Brownlee dam discharges into
Oxbow reservoir. Oxbow dam is about 12 miles downstream of Brownlee dam, at RM 272.5. Flow past
Oxbow dam discharges into Hells Canyon reservoir. Hells Canyon dam is about 25 miles downstream of
Oxbow dam, at RM 247.6. The river downstream of Hells Canyon dam is unobstructed by artificial
structures until it reaches the headwaters of Lower Granite reservoir, approximately 100 miles
downstream of Hells Canyon dam.

2.1.1.1 Brownlee Development

The existing Brownlee development (figure 3), completed in 1958, consists of: (1) a 1,380-foot-
long, 395-foot-high, clay-core, earth and rockfill dam with a single reinforced concrete spillway with
seven radial gates, comprising four crest gates and three low-level outlet gates and a 173-foot-wide
concrete-lined chute, which impounds (2) the approximately 57-mile-long Brownlee reservoir, with a
surface area of 14,621 acres and a total volume of 1,420,062 acre-feet at elevation 2,077 feet mean sea
level (msl); (3) a 500-foot-long intake channel excavated into the right rock abutment of the dam, leading
to (4) five welded steel penstocks, which carry water to (5) a reinforced concrete powerhouse, containing
five vertical Francis turbine generators, having a combined rated capacity of 585.4 MW, releasing flow
into (6) two separate tailraces, comprising one 800-foot-long tailrace from the powerhouse section
housing units 1 through 4 and one 1,350-foot-long tailrace from the powerhouse section housing unit 5;
and (7) appurtenant facilities.
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2.1.1.2 Oxbow Development

The existing Oxbow development (figure 4), completed in 1961, consists of: (1) a 960-foot-long,
209-foot-high, clay-core earth and rockfill dam with two spillways, comprising a 112-foot-wide concrete-
lined primary spillway chute on the Oregon side and a 450-foot-long erodible “fuse plug” embankment
and a 75-foot-wide concrete-lined emergency spillway chute on the Idaho side, which impounds (2) the
12-mile-long Oxbow reservoir, with a surface area of 1,150 acres and a total volume of 58,385 acre-feet
at elevation 1,805 msl; (3) a 106-foot-high reinforced concrete intake structure and two 36-foot-diameter
tunnels, one 781-feet-long and one 841-feet-long, connecting the intake structure to two surge tanks;

(4) two 173-foot-long, 23-foot-diameter concrete-encased steel penstocks carrying water from the surge
tanks to; (5) a reinforced concrete powerhouse containing four vertical Francis generators, having a
combined rated capacity of 190 MW, releasing water into (6) a negligible tailrace; and (7) appurtenant
facilities. This development has a 2-mile-long bypassed reach, most of which is inundated when Hells
Canyon reservoir is at its maximum elevation.

2.1.1.3 Hells Canyon Development

The existing Hells Canyon development (figure 5), completed in 1967, consists of: (1) a 910-
foot-long, 330-foot-high, cast-in-place concrete gravity dam with integral spillway, intake, and
powerhouse sections, which impounds; (2) the 25-mile-long Hells Canyon reservoir, with a surface area
of 2,412 acres and a total volume of 167,720 acre-feet at elevation 1,688 feet msl; (3) three 24-foot-
diameter, 164-foot-long, steel penstocks, which carry water to (4) a reinforced concrete powerhouse
constructed against the downstream face of the dam, containing three vertical Francis generators, having a
combined rated capacity of 391.5 MW, releasing water into (5) an unlined tailrace excavated into the
original river channel and bedrock; (6) a reinforced concrete fish trap excavated into the bedrock of the
left river bank, immediately downstream of the powerhouse; and (7) appurtenant facilities.

2.1.14 Transmission Facilities

One 19-mile-long, 69-kilovolt transmission line (transmission line 945) is included in the license
application (figure 6).13 The line runs from the Oxbow switchyard to the Pine Creek substation and then
to the Hells Canyon substation.

2.1.1.5 Fish Hatcheries and Related Facilities

The project includes four fish hatcheries and three adult fish traps. These facilities, from
downstream to upstream, include: (1) the Hells Canyon adult upstream migrant fish trap (see section
2.1.1.3, above); (2) the Oxbow fish hatchery; (3) the Rapid River fish trap; (4) the Rapid River fish
hatchery; (5) the Niagara Springs fish hatchery; (6) the Pahsimeroi fish hatchery; and (7) the Pahsimeroi
upstream migrant fish trap.

3 On March 21, 2005, the Commission amended the existing project license to delete the Boise-Brody

No. 2 and Boise-Bench-Midpoint transmission lines from the projects after finding that these lines are
not primary transmission lines. On October 28, 2005, the Commission further amended the license to
delete the Oxbow-Brownlee, Oxbow-Pallette Junction-Hells Canyon, Pallette Junction-Imnaha,
Boise-Brownlee-Baker, Brownlee-Boise Bench Nos. 3 and 4, and Pallette Junction-Enterprise
transmission lines, effective on the date Idaho Power receives all necessary permits/approvals from
the Forest Service and BLM, as appropriate, for the continued use of National Forest System lands
and BLM lands. On December 14, 2006, Idaho Power filed right-of-way grants covering the Idaho
BLM sections of these lines.
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2.1.1.6 Recreation Facilities

Idaho Power-owned recreational facilities at the project are as follows: (1) Woodhead Park;
(2) McCormick Park; (3) McCormick Overflow; (4) Old Carters Landing; (5) Hibbards Landing;
(6) Copperfield Park; (7) the Copperfield boat launch; (8) Hells Canyon Park; (9) Airstrip B; and
(10) several informal camping and access sites. Together, the sites provide numerous opportunities for
launching boats; fishing; camping in tents, recreational vehicles (RV)s, and rental cabins; picnicking; and
accessing hiking trails.

2.1.1.7  Project Safety

The project has been operating for 49 years under the existing license and during this time
Commission staff has conducted operational inspections focusing on the continued safety of the
structures, identification of unauthorized modifications, efficiency and safety of operations, compliance
with the terms of the license, and proper maintenance. In addition, the project has been inspected and
evaluated every 5 years by an independent consultant and a consultant’s safety report has been submitted
for Commission review. As part of the relicensing process, the Commission staff would evaluate the
continued adequacy of the proposed project facilities under a new license. Special articles would be
included in any license issued, as appropriate. Commission staff would continue to inspect the project
during the new license term to ensure continued adherence to Commission-approved plans and
specifications, special license articles relating to construction (if any), operation and maintenance (O&M),
and accepted engineering practices and procedures.

2.1.2  Current Project Operations

The three-dam, three-reservoir Hells Canyon Project is operated to optimize its power and energy
production value, subject to compliance with license requirements, flood control mandates, and
environmental considerations. Because most of the usable reservoir capacity in the Hells Canyon Project
is contained in Brownlee reservoir, operations of all three powerhouses and dams are driven by operations
at the Brownlee development. All three developments are typically operated in a load-following mode.

2.1.2.1 Brownlee Development

Operation of the Brownlee development varies both seasonally and daily. During the course of a
year, the seasonal operation is typically as shown in figure 7. The seasonal fluctuations are the result of
the following operational procedures:

e Idaho Power attempts to have a full reservoir by the first week in December to meet winter
peak power demands. From early December when the fall Chinook spawning period ends
through fry emergence in the spring, flows past Hells Canyon dam are maintained voluntarily
to keep the river downstream of Hells Canyon dam above the target flow level selected in the
fall. The effect of these maintained flows on Brownlee reservoir depends on the amount of
runoff received. With medium and higher-than-normal inflows, minimum target flows
downstream of Hells Canyon dam can be maintained without drafting (i.e., lowering)
Brownlee reservoir before the spring flood-control draft in mid-January. Under drought
conditions, Brownlee reservoir might be drafted during this period to provide the minimum
target flow downstream of Hells Canyon dam.
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Figure 7.

Simulated Brownlee reservoir levels for proposed operations under medium water
conditions. (Source: Bowling and Whittaker, 2005, as modified by staf¥)

Starting in mid-January, Brownlee reservoir is drafted, under the direction of the U.S. Army
Corps of Engineers (Corps), to provide storage space for springtime flood waters. The
Northwest River Forecast Center produces the monthly final water-supply forecasts that are
used to derive the draft needed by the flood control target dates of February 28, March 31,
April 15, and April 30.

In May, operations depend on hydrologic conditions. During low and medium to low flow
years, there is typically no flood control requirement in May. During May, Idaho Power
continues to provide minimum flows for fall Chinook protection through their spring
emergence. If emergence is completed in May, Idaho Power continues to provide minimum
flows and a higher daily pulsed maintenance flow to prevent the stranding of fall Chinook fry
that have not yet moved downstream. During medium to high flow years, Brownlee reservoir
is typically filling in May, capturing inflows as part of the spring flood control operation.
The rate of refill for Brownlee reservoir and outflow from Hells Canyon reservoir are
directed by the Corps and vary yearly. Once the elevation of Brownlee reservoir reaches
2,069 feet msl on or after May 20, Idaho Power initiates a 30-day period for protection of
Brownlee reservoir resident warmwater fish spawning. During this period, the reservoir is
typically not drafted more than 1 foot from the highest elevation reached during the 30-day
period. Depending on hydrologic conditions, Brownlee reservoir may be full on May 20 and
remain within the top 1 foot for the 30-day period. Consistent with flood control
requirements, Idaho Power tries to achieve a reservoir elevation of 2,069 feet msl or higher
by June 7.

June operations also depend on hydrologic conditions. During low and medium to low flow
years, there is typically no flood control requirement in June. If fall Chinook emergence has
been completed in May, Idaho Power continues to provide minimum flows and a higher daily
pulsed maintenance flow to prevent stranding. During medium to high flow years, Brownlee
reservoir may continue to refill in June as part of the spring flood control operation, as
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directed by the Corps. The 30-day Brownlee reservoir resident warmwater fish spawning
period is generally in effect until June 20, during which time the reservoir is typically not
drafted more than 1 foot from the highest elevation reached during the 30-day period.

e During July, Idaho Power typically tries to keep Brownlee reservoir nearly full throughout
the month to conserve storage for August, which usually has an above-average monthly
system power load, lower market energy availability, and higher average market energy
prices. The target elevation for July 4 is 2,069 feet msl or higher, and, typically, Brownlee
reservoir is full or nearly full at 2,077 feet msl on that date.

e During August, Idaho Power typically drafts Brownlee reservoir to meet system power loads.
In the latter part of August, Idaho Power examines the streamflow forecast to begin planning
reservoir target elevations and Hells Canyon outflows for the upcoming fall Chinook
spawning period, which generally starts around the second or third week of October.

e During late August and through September, Idaho Power adjusts Brownlee reservoir’s draft
rate so as to be able to achieve the necessary starting elevation for the fall Chinook program.
This starting elevation ensures a stable spawning flow during the spawning period and a
nearly full reservoir at the end of the spawning period around the first week of December.
This drafting typically requires that flows past Brownlee dam be increased during this period.

e Beginning in mid-October and lasting through early December, Idaho Power voluntarily
maintains a constant flow from Brownlee reservoir, normally designed to maintain a flow
between 8,000 and 13,000 cubic feet per second (cfs) downstream of Hells Canyon dam to
ensure that fall Chinook construct their redds (nests) below a certain target flow level. The
spawning season and minimum flows vary from year to year.

o Throughout the year, flows are managed to meet a required 1-foot-per-hour ramping rate at
Johnson Bar, 18 miles downstream of Hells Canyon dam.

On a daily basis, Idaho Power operates the Brownlee powerhouse to meet the flow and reservoir
targets described above while maximizing the power and energy production value of the Hells Canyon
Project. Normally, flow through the powerhouse is ramped up and down during the course of each day to
follow regional electricity demands. Peak flow through the Brownlee powerhouse is 35,000 cfs.
Minimum flow may fall to zero during the middle of the night when regional electrical loads are at their
minimum. Because of the large size of Brownlee reservoir (14,621 acres at full pool elevation 2,077 feet
msl), the daily fluctuation in the reservoir level is 3 feet or less.

2.1.2.2 Oxbow Development

The hydraulic capacity of the Oxbow development is less than the hydraulic capacity at the
Brownlee development immediately upstream, and the Oxbow reservoir has limited usable storage
capacity. Therefore, Oxbow operations are largely dictated by Idaho Power’s operation at Brownlee dam.
Specifically, Oxbow reservoir is normally drafted late in the day to provide some storage room for the
next day’s peak generation period. As system loads climb early the following day, flows through the
Oxbow powerhouse are ramped up in concert with the ramping up of flows through the Brownlee
powerhouse. The previous night’s drafting of Oxbow reservoir enables Oxbow to absorb the peaking
flows at Brownlee dam during daily periods of heavy load without having to spill at Oxbow. In keeping
with existing license requirements, Idaho Power maintains a 100-cfs year-round minimum release to the
bypassed reach.
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2.1.2.3 Hells Canyon Development

Because of the limited usable capacity in Hells Canyon reservoir, operations at Brownlee dam
and minimum flow and ramping rate restrictions that apply downstream of the development substantially
control and limit daily operations at the Hells Canyon development.

Under normal hydrologic conditions, flows through Hells Canyon powerhouse are ramped up in
the morning, concurrently with the ramping up of flows at the Brownlee and Oxbow powerhouses, to
follow the regional electrical load. Flows through the Hells Canyon powerhouse are ramped down late in
the evening to retain as much inflow as possible to use for generating electricity during heavy load
periods the following day.

During spring runoff when flow through the Hells Canyon Project exceeds the hydraulic capacity
of the power plants, the flow below Hells Canyon dam is controlled by the amount of flow through the
project and does not vary by how the powerhouses are operated.

Under Article 43 of the current license, Idaho Power must operate the project in the interest of
navigation to maintain 13,000 cfs'* in the Snake River at Lime Point (RM 172) at least 95 percent of the
time, when the Corps determines it to be necessary for navigation. Regulated flows of less than 13,000
cfs at Lime Point are to be limited to July, August, and September, during which time operation of the
project is to be in the best interest of power and navigation, as mutually agreed to by the Corps and Idaho
Power. The Corps does not require Idaho Power to draft Brownlee reservoir to meet the 13,000-cfs Lime
Point flow requirement.

Under the same navigation-related license article, Idaho Power is required to maintain a year-
round, 5,000-cfs minimum flow downstream of Hells Canyon dam at Johnson Bar (RM 230). However,
as noted above, Idaho Power voluntarily maintains a constant flow from Brownlee reservoir from mid-
October through early December that is designed to maintain a flow between 8,000 and 13,000 cfs
downstream of Hells Canyon dam. The intent is to ensure that fall Chinook construct their redds below a
certain target flow level.

2.1.3 Current Environmental Measures

Currently, in addition to the operation-related measures identified in the preceding section, Idaho
Power provides the following environmental mitigation and protection measures:

o preferential use of the upper spillgates at Brownlee dam during spill periods to minimize
elevated total dissolved gas (TDG) concentrations (voluntary),

e anadromous fish production at four hatchery facilities (current license requirement),

e O&M of monitors to provide flow information about river flows downstream of Hells
Canyon dam, (voluntary),

e implementation of the Memorandum of Understanding between the Forest Service and Idaho
Power with regard to staffing the Hells Canyon Visitor Center (voluntary),

e O&M of Idaho Power-managed parks and recreational facilities (current license requirement),

" TIdaho Power does not explicitly propose 13,000 cfs at Lime Point, but this value is consistent with

the flow releases from Hells Canyon dam assumed by Idaho Power for modeling purposes. In the
absence of an explicit alternative proposal, we consider it part of Idaho Power’s proposed operation.
Idaho Power proposes that any navigation flow requirement for the Snake River reach from the
Salmon River confluence to Lewiston be measured at McDuff Rapids (RM 175.5), 4 miles upstream
of Lime Point
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e alitter and sanitation program, which includes recreational waste disposal to prevent waste
from contaminating the river (voluntary),

e public safety programs (current license requirement), and

e aid to local law enforcement in Adams County, (voluntary).

2.14

Current Project Boundary

The project boundary extends just over 95 river miles, from just above Porter Island at RM 343,
within Malheur County, Oregon, about 5 miles northwest of Weiser, Idaho, to Hells Canyon dam (RM
247.6) in Wallowa County, Oregon. On private lands the project boundary is based on reservoir
elevations (contour lines). On federal lands the project boundary follows surveyed section lines or
sectional subdivision lines of the United States Public Land Survey. The existing project boundary on
federal lands thus includes about 3,800 acres above the contour line. Except in a few places where Idaho
Power has larger areas of ownership, the project boundary normally measures several hundred feet in
width. Notable exceptions are on the lower Burnt River, near Spring Recreation Area; at the upper end of
the Powder River pool; and at Brownlee and Oxbow villages.

2.2 IDAHO POWER’S PROPOSAL

2.2.1

Proposed Project Facilities

Idaho Power’s proposed modifications to existing project facilities are limited to those associated
with protecting, mitigating, or enhancing environmental conditions (see section 2.2.3, below).

2.2.2

Proposed Project Operations

With one exception, Idaho Power proposes to operate all three developments under the same
constraints as those that characterize existing current operations. These operating constraints are
summarized in table 2. The exception, where Idaho Power’s Proposed Operations differ from current
operations, relates to winter flood control requirements. Specifically, upon a request from the Corps,
Idaho Power would provide flood storage at Brownlee reservoir earlier than is currently required. The
early flood storage draft would be equivalent to a maximum drawdown rate without spill of 3 feet per day
over a 2- or 3-day period, not to exceed a total of 9 feet of drawdown. This provision would apply only to
the months of December and January, and it would occur only on a case-by-case request from the Corps.

Table 2.  Summary of operating constraints for Idaho Power’s Proposed Operations. (Source:
Staff)

Operating Constraint Brownlee Oxbow Hells Canyon

Maximum reservoir elevation 2,077 feet msl 1,805 feet msl 1,688 feet msl

Minimum reservoir elevation

Flood control requirement

Daily reservoir level
fluctuation

1,976 feet msl

Corps flood control rule curve,
supplemented with case-by-case
request for extra 9 feet during
December and January

3 feet, except 1 foot during 30-day
resident fish spawning period
(approximately May 21 thru
June 21)
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NA

5 feet, except 10 feet
under atypical
conditions®

1,678 feet msl
NA

5 feet, except 10 feet
under atypical
conditions®



Operating Constraint Brownlee Oxbow Hells Canyon

Ramping rate restriction NA NA 1 foot per hour (both up
and down)”
Daily limit between NA NA
minimum and maximum
release
6/1-9/30 10,000 cfs, except
16,000 cfs under
atypical conditions”
10/21-12/11°¢ No load following per
fall Chinook plan
Minimum flow NA 100-cfs bypass flow
year-round
10/21-12/11°¢ 8,000-13,000 cfs per
fall Chinook plan®
12/12-5/31°¢ Dependent on most
critical shallow redd per
fall Chinook plan
6/1-10/20 6,500 cfs, except 5,000
cfs under atypical
conditions®

Note: NA —not applicable

a

Atypical conditions, as defined by Idaho Power, are conditions when Idaho Power determines that operation of
the project (which operation may occur automatically or manually) is needed to: (1) protect the performance,
integrity, reliability, or stability of Idaho Power’s electrical system or any electrical system with which it is
interconnected; (2) compensate for any unscheduled loss of generation; (3) provide generation during severe
weather or extreme market conditions; (4) inspect, maintain, repair, replace, or improve Idaho Power’s
electrical systems or facilities related to the Project; (5) prevent injury to people or damage to property; or

(6) assist in search-and-rescue activities.

Compliance would be measured at Johnson Bar, located approximately 18 miles downstream of Hells Canyon
dam.

Actual dates vary per fall Chinook plan.

The constant fall Chinook flow releases can vary between 8,000 and 13,000 cfs, depending on water-year
conditions, forecasts, or turbine performance to minimize unnecessary wear during operation.

2.2.3  Proposed Environmental Measures

Idaho Power proposes the following environmental measures. These measures are grouped by

resource topic. Measures numbered 1P through 81P reflect Idaho Power’s original proposal; measures
101P through 113P reflect changes to Idaho Power’s proposal filed between the draft EIS and the final
EIS.

Sediment Supply and Transport

101P. Develop and implement a program to monitor beach and terrace erosion, substrate, and
gravel.
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102P. Create a mitigation fund to be used by the Forest Service to restore and maintain 14 acres
of sandbars on or adjacent to National Forest System lands between Hells Canyon dam and
the confluence of the Snake and Salmon rivers.

Water Use and Quality

1P. Continue 100-cfs minimum flow in Oxbow bypass to help maintain water quality in the
bypassed reach.

2P. Continue recreation waste disposal to prevent waste from contaminating the river.

3P. Continue preferential use of the upper spillgates at Brownlee dam during spill periods to
minimize elevated total dissolved gas as an interim measure until spillway flow deflectors
are installed at Brownlee dam.

4P. Implement one of two measures (in-reservoir aeration or upstream phosphorus trading) to
fully meet the Snake River-Hells Canyon TMDL Brownlee reservoir DO allocation (an
average of 1,125 tons of oxygen during the summer into the transition zone of Brownlee
reservoir).

103P Aerate Hells Canyon outflows using a forced air (blower) system at Hells Canyon
powerhouse that would add 1,500 tons of oxygen per year.

104P. Install and operate a destratification system in the Oxbow bypassed reach at the deep pool
just upstream of the Indian Creek confluence to prevent anoxic conditions at this location.

5P. Install Hells Canyon dam spillway flow deflectors to reduce TDG levels in the tailrace of
Hells Canyon dam and the Snake River downstream of the dam.

105P. Install Brownlee dam spillway flow deflectors to reduce TDG levels in Oxbow and Hells
Canyon reservoirs and the Snake River downstream of Hells Canyon dam.

106P. Evaluate and implement measures on the Oxbow dam spillway or bypassed reach to reduce
TDG levels as necessary to meet the Snake River-Hells Canyon TMDL load allocation.

107P. Adaptively manage TDG-abatement measures to ensure that Idaho Power meets its TDG
load allocation below each of the project dams.

108P. Work with ODEQ and IDEQ to develop a TDG monitoring plan that would include
monitoring during spill to determine compliance with the TMDL load allocation assigned
to Idaho Power.

109P. Implement Idaho Power’s Temperature Adaptive Management Plan, which would:
(1) define the extent of appropriate project temperature responsibility, (2) include an
evaluation of potential measures; and (3) identify an appropriate measure(s) for
implementation.

Fish and Snails

6P. Continue the fall Chinook plan.
6Pa. Continue reservoir operations in the fall, winter, and early spring for protection of fall

Chinook salmon spawning and salmon incubation.

6Pb. Measure 6b in the draft EIS (concerning fall Chinook salmon redd and temperature
monitoring) has been replaced by measures 110P and 10S.

22



110P. Implement the Fall Chinook Salmon Spawning and Gravel Monitoring Plan

described in appendix B of Idaho Power’s comments on the draft EIS."

7P. Implement the warmwater fish plan.

TPa.

7Pb.

Protect peak spawning periods for smallmouth bass and crappie by limiting Brownlee
reservoir drafts to no more than 1 foot from the highest elevation reached during a
30-day period starting on May 21, and by maintaining an elevation of at least

2,069 feet msl from the end of the 30-day period through July 4.

Continue warmwater fish population monitoring to detect long-term effects on fish
populations.

8P. Implement native salmonid plan.

8Pa.

8Pb.

8Pc.

8Pd.

8Pe.

8Pf.

8Pg.

Conduct pathogen survey in the Pine-Indian-Wildhorse core area to support
development of a pathogen risk assessment plan.

Prepare and implement a plan to allow for the capture of resident salmonids and other
species migrating upstream and for their transfer to areas above Hells Canyon and
Oxbow dams. The plan would include modification of the Hells Canyon fish trap to
capture juvenile salmonids, construction of facilities for sorting and holding fish and
for scanning PIT-tag returns, and potentially expansion to year-round operations.

The plan also would include a provision to construct a fish trap at Oxbow dam a
minimum of 5 years after the Hells Canyon trap has been modified.

Prepare and implement a tributary habitat enhancement plan within the Pine Creek,
Indian Creek, and Wildhorse River basins and smaller tributaries to the Hells Canyon
Project reservoirs.

Supplement marine-derived nutrients to enhance the forage base within bull trout
rearing areas (Pine, Indian, and Wildhorse core area).

Conduct Eagle Creek presence/absence survey to determine, with statistical
probability, the presence or absence of bull trout within the Eagle Creek Basin.

Design, construct, and monitor a permanent monitoring weir at Pine Creek to
establish a long-term monitoring program of fluvial'® fish migrating upstream and
downstream in the Pine Creek System.

Evaluate the feasibility of, and possibly implement, an experimental brook trout
suppression program in Indian Creek.

15

16

During the section 10(j) meeting held December 5 to 7, 2006, in Boise, Idaho, Idaho Power stated that
this measure should be considered part of its proposal.

Bull trout may exhibit up to three life forms or life history strategies: (1) fluvial fish migrate between
streams where they may seek temperature refugia and spawning habitat; (2) adfluvial fish that rear in
lacustrine environments but migrate into tributaries for spawning and early rearing,; and (3) resident,
non-migratory populations.
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9P.

10P.

11P.

Continue anadromous fish production at hatchery facilities.

9Pa. Continue to operate the Oxbow fish hatchery.

9Pb. Continue to operate the Rapid River fish hatchery.
9Pc. Continue to operate the Niagara Springs fish hatchery.
9Pd. Continue to operate the Pahsimeroi fish hatchery.

Upgrade and enhance anadromous mitigation hatchery facilities.

10Pa. Make improvements to the Pahsimeroi fish hatchery to control pathogens, develop a
locally adapted steelhead broodstock, and monitor and evaluate hatchery
performance.

10Pb. Make improvements to the Oxbow fish hatchery by constructing adult holding pond
and spawning facilities, expanding the fall Chinook rearing program, distributing
carcasses, generally upgrading the hatchery facilities, and monitoring and evaluating
hatchery performance.

10Pc. Make improvements to the Niagara Springs fish hatchery by expanding the hatchery
building, acquiring an additional smolt tanker, acquiring a fish marking unit,
upgrading employee housing, and monitoring and evaluating hatchery performance.

10Pd. Make improvements to the Rapid River fish hatchery by constructing an adult
holding pond and spawning facilities, distributing carcasses, upgrading employee
housing, generally upgrading the hatchery facilities, constructing an offsite smolt
acclimation/adult collection facility, and monitoring and evaluating hatchery
performance.

Implement Snake River White Sturgeon Conservation Plan.

11Pa. Assess water quality-related effects on early life stages of white sturgeon in the Swan
Falls-Brownlee reach.

11Pb. Translocate reproductive-sized white sturgeon into the Swan Falls-Brownlee reach to
increase spawner abundance and population productivity, if water quality is found to
be adequate.

11Pc. Develop an experimental conservation aquaculture plan to maintain adequate
population size and genetic variability of white sturgeon in the Swan Falls-Brownlee
reach, if approved by Idaho Department of Fish and Game (IDFG) and Oregon
Department of Fish and Wildlife (ODFW).

11Pd. Make periodic population assessments to monitor white sturgeon populations in the
Swan Falls-Brownlee, Brownlee-Hells Canyon, and Hells Canyon-Lower Granite

reaches of the Snake River.

11Pe. Monitor genotypic frequencies of white sturgeon between Shoshone Falls and Lower
Granite dams.
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Wildlife

12P.

13P.

14P.

15P.

16P.

Acquire, enhance, and manage approximately 22,761 acres of upland and 821 acres of
riparian habitat in the vicinity of the Hells Canyon Project reservoirs to mitigate for the
estimated effects of project operations on wildlife.

In cooperation with ODFW and IDFG, enhance habitat on four Snake River islands (Gold,
Hoffman, Patch, and Porter) for waterfowl and for threatened, endangered, candidate, and
special status species.

Cooperate with state and federal wildlife management agencies to enhance low-elevation
riparian habitat and reintroduce mountain quail in areas adjacent to the project reservoirs.

Through an interdisciplinary team, develop and implement an Integrated Wildlife Habitat
Program (IWHP) and Wildlife Mitigation and Management Plan (WMMP) to manage
wildlife resources on Idaho Power-owned lands associated with the Hells Canyon Project to
ameliorate identified impacts and provide general land stewardship.

Develop and implement an operation and maintenance plan for the Pine Creek-Hells
Canyon transmission line to minimize effects on wildlife, protect wildlife resources, and
enhance habitat conditions.

Botanical Resources

17P.

18P.

19P.

20P.

21P.

Acquire, enhance, and manage upland and riparian habitat to mitigate for the estimated
effects of project operations on botanical resources.

Formalize cooperative relationships to accomplish noxious weed control and non-native
invasive weed management, site monitoring, and re-seeding along the Snake River corridor
from Weiser downstream to the confluence of the Salmon River.

Formalize cooperative relationships, including establishment of a rare plant advisory board,
to protect and monitor sensitive plant sites along the Snake River corridor from the
headwaters of Brownlee reservoir downstream to the confluence of the Salmon River.

Develop and implement an operation and maintenance plan for the Pine Creek-Hells
Canyon transmission line and service road and adaptively manage operation and
maintenance activities to minimize adverse effects on botanical resources and manage
noxious weeds.

Implement cooperative projects recommended by agencies and included in the
Transmission Line Operation and Maintenance Plan.

Historic and Archaeological Resources

22P.

23P.
24P.
25P.
26P.
27P.

Monitor sites along transmission line 945 that are eligible for inclusion on the National
Register of Historic Places (National Register).

Monitor the known burial site on Oxbow reservoir.

Monitor known eligible sites on Oxbow and Hells Canyon reservoirs.
Monitor known eligible sites on Brownlee reservoir.

Monitor known eligible sites downstream of Hells Canyon dam.

Stabilize approximately 20 archaeological sites downstream of Hells Canyon dam after
identifying sites requiring stabilization.
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28P. Stabilize seven archaeological sites on Brownlee reservoir.

29P. Recover archaeological data at four archaeological sites on Brownlee reservoir to prevent
possible damage by reservoir operations.

30P. Establish Native American interpretive sites on Brownlee reservoir to enhance visitors’
awareness of Native American presence and land use in the project area.

31P. Establish Native American interpretive sites on Oxbow and Hells Canyon reservoirs to
enhance visitors’ awareness of Native American presence and land use in the project area.

32P. Establish European-American interpretive sites on Brownlee, Oxbow, and Hells Canyon
reservoirs to enhance visitors’ awareness of European-American presence and land use in
the project area.

33P. Establish Asian-American interpretive sites on Brownlee, Oxbow, and/or Hells Canyon
reservoirs to enhance visitors’ awareness of Asian-American presence and land use in the
project area.

34P. Support European-American and Asian-American interpretive projects by assisting local
community museums with collections acquisition, display, and curation related to Hells
Canyon area trappers, miners, homesteaders, ranchers, and river runners of European and
Asian descent.

35P-40P. Provide support for Native American programs of the Burns Paiute Tribe, Confederated
Tribes of the Warm Springs Indian Reservation, Nez Perce Tribe, Confederated Tribes of
the Umatilla Indian Reservation, Shoshone-Paiute Tribes, and Shoshone-Bannock Tribes in
their efforts to obtain funding for participating in and/or administering cultural resources
protection, mitigation, and enhancement measures, educating their youth by providing
scholarship/training funds, and providing funds to facilitate several cultural enhancement
programs.

41P. Fund additional section 106 projects to protect sites and mitigate for any unforeseen
adverse effects attributed to Hells Canyon Project operations.
Recreational Resources

42P. Continue to operate and maintain monitors to provide flow information about river flows
downstream of Hells Canyon dam.

43P. Continue the Memorandum of Understanding between the Forest Service and Idaho Power
with regard to staffing the Hells Canyon Visitor Center.

44P. Continue existing general measures for all zones.

44aP. Continue the litter and sanitation program.

44bP. Continue public safety programs.

44cP. Continue aid to local law enforcement in Adams County.
44dP. Continue road maintenance.

44¢P. Continue operation and maintenance of Idaho Power-managed parks and recreational
facilities.
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45P. Provide additional boat moorage on Hells Canyon Project reservoirs to improve angling
access.

46P. Enhance Litter and Sanitation Plan to improve litter cleanup and access to portable and
vault toilets at dispersed recreational sites.

47P. Develop and implement an integrated information and education (I&E) plan to promote
protection and preservation of cultural, natural, and historic resources through education.

48P. Coordinate the prioritization of law enforcement resource use among appropriate law
enforcement agencies to address public safety issues.

49P. Develop and implement a Recreation Adaptive Management Plan (RAMP) to identify and
address the adequacy of Idaho Power’s Recreation Plan over the life of the new license.

50P. Enhance road maintenance to improve public safety and further protect at-risk cultural and
natural resources.

51P. Perform O&M at Idaho Power-enhanced BLM sites and all Forest Service reservoir-related
recreation sites consistent with the settlement (FS modified 4(e) condition no. 18) to benefit
recreation, provide public access, enhance visitor services and user satisfaction, and reduce
the responsibilities of federal agencies to provide operations and maintenance services.
This measure includes a safety review and improvements of the Deep Creek Trail (FS
modified 4(e) condition no. 16), and brings the Deep Creek Trail into the project boundary.

52P. Enhance Eagle Bar dispersed recreational site and improve boat ramp access to Hells
Canyon reservoir.

53P. Develop site plan for Big Bar recreation site consistent with the settlement (FS modified
4(e) condition no. 13).

54P. Measure 54 in the draft EIS (boat ramp and associated facilities at Big Bar section D) has
been incorporated into Idaho Power measure 52P.

55P. Develop site plan and enhance Eckels Creek dispersed recreational site to benefit recreation
and provide cultural and natural resource protection.

56P. Supplement the existing O&M budget to accommodate enhancements at Idaho Power-
managed parks and recreational facilities.

57P. Develop and implement a site plan for the Copper Creek dispersed recreational site to
benefit recreation and provide cultural and natural resource protection.

58P. Reconstruct Hells Canyon Park to benefit recreation, improve public access, and protect
cultural and natural resources.

59P. Develop Airstrip A&B dispersed recreational site to benefit recreation, improve public
access, and protect cultural and natural resources.

60P. Develop and implement a site plan for Bob Creek Section A dispersed recreational site to
benefit recreation, improve public access, and protect cultural and natural resources.

61P. Develop and implement a site plan for Bob Creek Section B dispersed recreational site to
benefit recreation, improve public access, and protect cultural and natural resources.

62P. Develop and implement a site plan for Bob Creek Section C dispersed recreational site to
benefit recreation, improve public access, and protect cultural and natural resources.

63P. Develop and implement a site plan for Westfall dispersed recreational site to benefit
recreation, improve public access, and protect cultural and natural resources.
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64P. Enhance Copperfield boat launch area to benefit day-use activities.

65P. Implement a site plan for Oxbow boat launch to benefit recreation, improve public access,
and protect cultural and natural resources.

66P. Implement a site plan for Carters Landing and Old Carters Landing recreational sites to
benefit recreation, improve public access, and protect cultural and natural resources.

67P. Reconstruct McCormick Park to meet current standards of services, benefit recreation,
improve public access, and protect cultural and natural resources.

68P. Develop and implement a site plan for Hewitt and Holcomb Parks to accommodate
recreational use and provide cultural and natural resource protection.

69P. Develop and implement a site plan for a low-water boat launch at or near Swedes Landing
to improve boat access to Brownlee reservoir during seasonal reservoir drawdowns and
periods of low reservoir levels.

70P. Develop and implement a site plan for Swedes Landing to benefit recreation, improve
public access, and protect cultural and natural resources.

71P. Develop and implement a site plan for Spring recreational site to enhance recreational
facilities and improve boat ramp access to Brownlee reservoir.
Land Management and Aesthetics

72P. Implement the Hells Canyon Resource Management Plan (HCRMP), creating virtual buffer
zones between some otherwise incompatible uses, to establish or maintain compatibility
between and among the various land and water uses near the Hells Canyon Project.

73P. Incorporate aesthetic concerns when upgrading or repairing the existing transmission line
945.

111P. Implement the aesthetic improvements to the Hells Canyon dam site and recreational
portal, consistent with the settlement (FS modified 4(e) condition no. 22).

112P. Implement the Scenery Management Plan, consistent with the settlement (FS modified 4(e)
condition no. 24).

74P. Measure 74 in the draft EIS (standards and guidelines for physical structures) is
incorporated in measure 112P.

75P. Measure 75 in the draft EIS (transmission line aesthetics) is incorporated in measure 112P.

76P. Measure 76 in the draft EIS (general aesthetic clean-up plan) is incorporated in measure
112P.

77P. Measure 77 in the draft EIS (guard rails and Jersey barriers) is incorporated in measure
112P.

78P. Measure 78 in the draft EIS (visual contrast) is incorporated in measure 112P.

79P. Cooperate with BLM and the Forest Service to develop and assist them with implementing
proposed design standards and guidelines at specific BLM and Forest Service facilities,
including the Spring recreational site on Brownlee reservoir (BLM), Copper Creek
trailhead on Hells Canyon reservoir (BLM), and Big Bar and Eagle Bar on Hells Canyon
reservoir (Forest Service).

80P. Provide signs and/or facilities that interpret some elements of the Hells Canyon Project that
cannot be effectively modified to reduce their visual contrast.
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81P. Implement the common policies of the HCRMP to provide for the management, protection,
and/or conservation of natural and cultural resources.

113P. Provide the Forest Service with a map and aerial photos depicting the approximate location
of the project boundary together with Geographic Information System (GIS) shapefiles
with Metadata for the project boundary on National Forest System lands. The project
boundary GIS data would be compatible with Forest Service GIS and would be positionally
accurate to £40 feet, in order to comply with National Map Accuracy Standards for maps at
a 1:24,000 scale. This measure is consistent with the settlement (FS modified 4(e)
condition no. 26).

2.24  Proposed Project Boundary

Idaho Power proposes to change its project boundary to exclude 3,800 acres of federal land
surrounding the project reservoirs above an established reservoir elevation that it believes are no longer
needed for project purposes.

2.3 MODIFICATIONS TO IDAHO POWER’S PROPOSAL
2.3.1  Mandatory Conditions

2.3.1.1 Water Quality Certification

Under section 401 of the Clean Water Act (CWA), 33 U.S.C. § 1341, a license applicant must
obtain certification from the appropriate state pollution control agency verifying compliance with the
CWA. In July, 2005, Idaho Power initially filed requests for water quality certification with the Idaho
Department of Environmental Quality (IDEQ) and the Oregon Department of Environmental Quality
(ODEQ), which Idaho Power subsequently withdrew. On December 27, 2005, Idaho Power filed new
water quality certification requests with the two agencies; the two agencies received the re-filed request
on the same day. On February 22, 2006, ODEQ requested additional information pertaining to the
revised application, and Idaho Power provided the agency with addenda addressing temperature, DO, and
TDG on March 31, 2006. On October 5, 2006, Idaho Power withdrew its application for water quality
certification with IDEQ and ODEQ, noting that more work was needed relative to resolving water quality
issues than could be accomplished within the 1-year timeframe allowed for the agencies to take action on
the applications. On January 31, 2007, Idaho Power filed new applications for water quality certification
with IDEQ and ODEQ (Idaho Power, 2007a). Decisions by the two state water quality agencies are
pending, with the certifications due by January 31, 2008.

2.3.1.2 Section 18 Fishway Prescriptions

Federal Section 18 Fishway Prescriptions

Section 18 of the FPA, 16 U.S.C. § 1341, states that the Commission must require the
construction, maintenance, and operation by a licensee of such fishways as the Secretaries of Commerce
and Interior may prescribe.

In its January 26, 2006, filing, the U.S. Department of the Interior (Interior) (for the U.S. Fish and
Wildlife Service [FWS]) provided preliminary prescriptions for fishways for bull trout. Interior
prescribed that the licensee: (1) continue to rehabilitate, operate, maintain, and monitor the Hells Canyon
trap-and-haul fishway; (2) construct, operate, and maintain a future fishway/trap at the base of Oxbow
dam; (3) construct, operate, maintain, and monitor permanent weirs and trap and haul fishways near the
mouths of Pine Creek, Indian Creek and Wildhorse River for the downstream transport of bull trout to a
suitable release point downstream of Hells Canyon dam; and (4) develop a Bull Trout Passage Plan for
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implementing the foregoing measures. These measures were discussed in the draft EIS in sections
3.6.2.8, Resident Fish Passage; 3.6.2.6, Anadromous Fish Restoration; and 3.6.2.7, Fish Passage
Facilities.

Interior’s January 26, 2006, filing also requested that the Commission include as a license
condition a general reservation of authority to prescribe fishways during the term of a new license. The
reservation of authority includes, but is not limited to, authority to prescribe fishways for spring/summer
Chinook salmon, summer steelhead trout, Pacific lamprey, bull trout, redband trout, fall Chinook salmon,
white sturgeon, and any other fish to be managed, enhanced, protected, or restored to the Snake River
basin during the term of the license.

In its January 26, 2006, filing, the U.S. Department of Commerce (for the National Marine
Fisheries Service, NMFS) elected not to use its fishway authority to require fish passage at any of the
project’s dams, but, like Interior, requested that the Commission include as a license condition a general
reservation of authority to prescribe fishways during the term of a new license.

Alternative Section 18 Fishway Prescriptions

The Energy Policy Act of 2005 (EPAct) provides parties to this licensing proceeding the
opportunity to propose alternatives to preliminary prescriptions. In a February 28, 2006, filing in
accordance with section 241 of EPAct, Idaho Power presented an alternative prescription under which
Idaho Power would prepare a Bull Trout Passage Plan that would include: (1) final design plans for the
Hells Canyon trap modifications; (2) final engineering design plans for the Pine Creek monitoring weir
and trap fishway; (3) specific protocols for the period of operation, location of release point, and handling
of all life-stages of bull trout and other fish captured at these two facilities; (4) provisions for transport of
bull trout between Pine Creek and Hells Canyon dam; (5) an assessment of monitoring necessary to
evaluate the potential and risk of introducing deleterious pathogens; and (6) a post-construction
monitoring plan. Under this alternative condition, the plan would include a description of specific
triggers related to the timeline of construction and implementation of the Oxbow upstream trap fishway,
the Indian Creek permanent weir and trap fishway, and the Wildhorse River weir and trap fishway. The
plan would also include the specific monitoring necessary to determine when established triggers have
been satisfied. The measures are discussed further in sections 3.6.2.8, Resident Fish Passage; 3.6.2.6,
Anadromous Fish Restoration; and 3.6.2.7, Fish Passage Facilities.

Pursuant to section 241 of EPAct, Public Law 109-58, and 50 CFR section 221, American Rivers
(AR), Idaho Rivers United (IRU), and the Shoshone-Bannock Tribes on February 27, 2006, filed an
alternative prescription to NMFS’s reservation of authority under section 18 of the FPA. Their alternative
prescription calls for: (1) establishment of a Technical Advisory Committee to guide the development
and implementation of a fish passage program; (2) modifying and improving the Hells Canyon dam fish
trap; (3) providing safe, timely and effective upstream and downstream passage for spring Chinook and
steelhead to and from tributaries above and within the project reach; (4) implementing a fish pathogen
risk assessment; (5) providing safe, timely, and effective upstream passage for fall Chinook populations
above the project. The measures are discussed further in sections 3.6.2.8, Resident Fish Passage; 3.6.2.6,
Anadromous Fish Restoration; and 3.6.2.7, Fish Passage Facilities.

The Oregon Water Resources Department (OWRD) also filed an alternative prescription to
NMFS’s reservation of authority. OWRD’s alternative prescription calls for Idaho Power to provide for
the safe, timely and effective upstream and downstream passage of spring and fall Chinook salmon and
summer steelhead by: (1) developing and implementing a fish passage plan; (2) modifying and improving
the Hells Canyon dam fish trap; (3) constructing and operating a downstream passage and collection
facility at Hells Canyon dam; (4) implementing fish health monitoring; (5) providing summer steelhead
and spring Chinook salmon passage into Pine Creek; (6) providing summer steelhead and spring Chinook
salmon passage into the Powder River basin (Eagle, Daly, and Goose creeks); and (7) studying and
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providing fall Chinook salmon passage into the Swan Falls to Brownlee reach of the Snake River. The
measures are discussed further in sections 3.6.2.8, Resident Fish Passage; 3.6.2.6, Anadromous Fish
Restoration; and 3.6.2.7, Fish Passage Facilities.

Modified Section 18 Fishway Prescriptions

On January 3, 2007, Interior filed its modified fishway prescription, which incorporated the
trigger criteria proposed by Idaho Power’s alternative fishway prescription. The primary differences
between Interior’s modified fishway prescription and Idaho Power’s alternative fishway prescription are:
(1) the modified prescription maintains language from the preliminary prescription regarding the need for
appropriate attraction flows when the Oxbow dam fish trap is constructed, which Idaho Power omitted;
(2) the modified prescription specifies that the Pine Creek weir is to be constructed within two years from
license issuance; and (3) the modified prescription includes language to reflect the need for further
information and discussion to define the operational period for downstream passage facilities, while Idaho
Power’s alternative prescription limited the period of operation to October through November. The
modified fishway prescription is discussed further in sections 3.6.2.8, Resident Fish Passage; 3.6.2.6,
Anadromous Fish Restoration; and 3.6.2.7, Fish Passage Facilities.

2.3.1.3 Section 4(e) Federal Land Management Conditions and Alternative
Conditions

Section 4(e) of the FPA, 16 U.S.C. § 797(e), provides that any license issued by the Commission
for a project within a federal reservation shall be subject to and contain such conditions as the Secretary
of the responsible federal land management agency deems necessary for the adequate protection and use
of the reservation. EPAct provides parties to this proceeding the opportunity to propose alternatives to
the 4(e) conditions specified by the Secretary(ies), and also provides a mechanism for parties to request
trial-type hearings regarding issues of material fact that underlie the conditions. Within the proposed
project boundary, the Hells Canyon Project occupies approximately 1,510 acres of BLM-administered
land and 330 acres of Forest Service land (see section 3.12.1.2, Land Ownership and Management
Jurisdictions).

Interior

On January 26, 2006, Interior filed with the Commission 19 preliminary terms and conditions for
the proposed relicensing of the Hells Canyon Project. In its filing, Interior stated its intent to file
modified terms and conditions, if necessary, by no later than 60 days after closure of the comment period
for the Commission’s draft EIS.

On February 27, 2006, in accordance with EPAct section 241 and 43 CFR Part 45, Idaho Power
filed a request for expedited trial-type hearing regarding disputed issues of material fact supporting the
preliminary BLM terms and conditions numbered 3, 4, 11, 12, 16, and 19 and proposed alternative
conditions to preliminary BLM terms and conditions numbered 1-18. Idaho Power and BLM resolved
the differences on all six of the preliminary terms and conditions that were the subject of the Idaho Power
request for trial-type hearing, and Interior filed revised preliminary conditions numbered 3, 4, 11, 12, and
16 and withdrew preliminary condition number 19 on May 15, 2006, and Idaho Power filed revised
alternative conditions with Interior on May 19, 2006. The Commission’s draft EIS, issued July 28, 2006,
addressed Interior’s terms and conditions as they stood at that time.

On January 3, 2007, Interior filed modified conditions numbered 1-18 pursuant to FPA section
4(e). Interior’s modified conditions are listed here and discussed further in section 3.0 within the relevant
resource subsections; in section 5.2, Discussion of Key Issues; and in section 5.3.2, Interior and Forest
Service 4(e) Conditions. Appendix C includes the complete text of each of Interior’s modified 4(e)
conditions.
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11.
12.
13.
14.

15.

16.
17.
18.

General requirements for Idaho Power activities on or affecting BLM-administered land;

Consultation with BLM and preparation of an annual report summarizing progress on
implementing articles of the license that would affect recreation, cultural, aquatic, and
terrestrial resources administered by BLM on BLM lands within and adjacent to the project
boundary;

Development and implementation of a Travel and Access Management Plan;
Development and implementation of a Law Enforcement and Emergency Services Plan;

Revision, finalization, and implementation of the Historic Properties Management Plan for
historic properties on BLM-administered lands;

Development and implementation of a Comprehensive Recreation Management Plan;
Development and implementation of a Litter and Sanitation Plan;
Development and implementation of a Project Boat Moorage Plan;

Development and implementation of a Site Enhancement Plan for BLM’s Airstrip, Bob
Creek Section C, and Westfall sites;

Development and implementation of a Swedes Landing Enhancement Plan;
Development and implementation of a Spring Recreation Site Enhancement Plan;
Development and implementation of a Steck Recreation Site Enhancement Plan;
Development and implementation of a Jennifer’s Alluvial Fan Site Enhancement Plan;

Development and implementation of an improvement plan for Site No. 2 below Hells
Canyon Bridge and a Litter and Sanitation Plan for that site and other dispersed sites;

Development and implementation of Oxbow Boat Launch and Carter’s Landing
Enhancement Plans;

Development and implementation of an Oasis Site Enhancement Plan;
Development and implementation of a Copper Creek Site Enhancement Plan; and

Development and implementation for a Low Water Boat Launch Plan for a facility at or
near Swedes Landing."”

Forest Service

In January 26, 2006; May 10, 2006; and June 9, 2006, filings, the Forest Service provided
preliminary section 4(e) terms and conditions. On February 27, 2006, Idaho Power filed alternative
conditions for 20 of the Forest Service preliminary conditions and requested a hearing on 10 of the
preliminary conditions (nos. 4, 5, 6, 7, 8, 9, 12, 20, 21, and 25). All 10 of the issues were resolved prior
to hearing, and that resolution was reflected in the Forest Service preliminary conditions addressed in the
draft EIS. Ten of Idaho Power’s alternative conditions stated in its February 27, 2006 filing (nos. 1, 2, 3,
13, 16, 18, 22, 23, 24, and 26) were subsequently resolved with the Forest Service in a Settlement
Agreement reached October 6, 2006. Consistent with the Settlement Agreement, Idaho Power filed with
the Commission on October 16, 2006, a statement amending its February 27, 2006, alternative conditions

17

This condition is to take effect if, within 1 year of license issuance, Idaho Power has not constructed a

low water boat launch at Private Dude’s Cove and if BLM condition no. 10 for Swede’s Landing has
not been implemented.
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by substituting revised preliminary conditions 1, 2, 3, 13, 16, 18, 22, 24, and 26 and withdrawing
alternative condition 23. The Forest Service modified conditions, filed with the Commission

November 2, 2006, are listed here and discussed further in section 3.0 within the relevant resource
subsection; in section 5.2, Discussion of Key Issues; and in section 5.3.2, Interior and Forest Service 4(e)
Conditions. Appendix C includes the complete text of each modified condition.

1.

10.
11.
12.

13.
14.
15.

16.

17.

18.

Forest Service approval of site-specific designs prior to implementation of Idaho Power
activities on National Forest System lands;

Preparation and implementation by Idaho Power of a Resource Coordination Plan;
Preparation and implementation of a Fire Prevention Plan;

Creation of a Mitigation Fund to be used by the Forest Service for the purposes of restoring
and maintaining 14 acres of sandbars on or adjacent to National Forest System lands
between Hells Canyon dam and the confluence of the Snake and Salmon rivers;

Preparation and implementation of an Integrated Wildlife Habitat Program and a Wildlife
Mitigation and Management Plan;

Preparation and implementation of a Land Acquisition and Management Program to meet
the purposes of the Integrated Wildlife Habitat Program and Wildlife Mitigation and
Management Plan;

Preparation and implementation of an Integrated Weed Management Plan;

Preparation and implementation of a Threatened and Endangered Species Management and
Monitoring Strategy;

Preparation of a Sensitive Species Management Plan;
Implementation of the Mountain Quail Habitat Enhancement Program;
Development and implementation of a transmission line O&M plan;

Finalization and implementation the Hells Canyon Complex Comprehensive Recreation
Management Plan;

Development and implementation of a Big Bar Site Development Plan;
Implementation of the Eagle Bar Site Development Plan;

Implementation of Idaho Power’s proposed Eckels Creek Dispersed Site Development
Plan;

Condition and safety inspection of Deep Creek Stairway/Trail #218 and correction of any
deficiencies;

Improvement and maintenance of parking and signage at four Forest Service roadside
parking areas along the Hells Canyon reservoir;

O&M over the term of a new license at Eagle Bar, Eckels Creek, Big Bar, Hells Canyon
reservoir parking areas, Black Point Viewpoint, and dispersed areas on National Forest
System lands in the project area pursuant to the Recreation Plan;
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19. Management of Hells Canyon reservoir drawdown to minimize effects on recreation
: 1
resources during the summer months;'®

20. Trail maintenance on nine specified trails;

21. Design, construction, and maintenance of facility enhancements at the Hells Canyon Creek
launch site and Visitor Center;

22. Development and implementation of an aesthetic improvement plan for enhancing the
upper deck, entrance, and egress areas of Hells Canyon dam;

23. Condition 23 in the draft EIS has been deleted;

24. Preparation and implementation of a Scenery Management Plan for Forest Service lands
within the project boundary and adjacent to the project boundary if they are affected by the
project;

25. Finalization and implementation of the Historic Properties Management Plan for cultural
resources within the APE;

26. Provision of a map and aerial photographs depicting the approximate location of the project
boundary, in a form compatible with Forest Service GIS files; and

27. Reservation of authority for the Commission to require any additional measures necessary
to ensure the adequate protection and use of the public land reservations under Forest
Service authority.

2.3.2  Other Recommendations by Agencies and Interested Parties

2.3.21 Section 10(j) Recommendations

Under section 10(j) of the FPA, each hydroelectric license issued by the Commission must
include conditions based on recommendations provided by federal and state fish and wildlife agencies for
the protection, mitigation, or enhancement of fish and wildlife resources affected by the project. The
Commission is required to include these conditions unless it determines that they are inconsistent with the
purposes and requirements of the FPA or other applicable law. Before rejecting or modifying an agency
recommendation, the Commission is required to attempt to resolve any such inconsistency with the
agency, giving due weight to the recommendations, expertise, and statutory responsibilities of the agency.

Section 10(j) fish and wildlife recommendations were filed by IDFG, Interior, NMFS, and
ODFW. Commission staff held a meeting with the agencies and other interested parties in Boise, Idaho,
on December 5 through 7, 2006, to discuss and attempt to resolve differences over section 10(j) measures
that were not adopted in the draft EIS. Agency recommendations and our attempts to resolve
inconsistencies between the agencies’ recommendations and the Staff Alternative are discussed further in
section 3.0 within the relevant resource subsections; section 5.2, Discussion of Key Issues; and section
5.3.1, Fish and Wildlife Agency Recommendations.

2.3.2.2 Section 10(a) Recommendations

Under section 10(a) of the FPA, in issuing a hydroelectric license, the Commission must be
satisfied that the project to be licensed is best adapted to a comprehensive plan for improving or

8 If the reservoir is drawn down for protracted periods to more than 5 feet below full pool elevation,

this condition would require Idaho Power to reconstruct or modify boat ramps to provide reservoir
access.
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developing the waterway. In making this judgment, the Commission considers comprehensive plans
prepared by federal and state entities, and it considers the recommendations of federal and state agencies
exercising administration over flood control, navigation, recreation, cultural, and other relevant resources;
the recommendations (including fish and wildlife recommendations) of Native American tribes affected
by the project; and the recommendations of local governments, NGOs, and the public.

Section 10(a) recommendations were provided by the Idaho State Historical Society, State of
Oregon, NMFS, Forest Service, Corps, State of Idaho, Interior, and the Burns Paiute, Umatilla, Shoshone-
Paiute, Nez Perce, and Shoshone-Bannock Tribes. The measures are discussed further in section 3.0
within the relevant resource subsections and in section 5.2, Discussion of Key Issues.

2.3.3 Staff Alternative

After evaluating Idaho Power’s proposal and recommendations from resource agencies, tribes and
other interested parties, we compiled a set of environmental measures that we consider appropriate for
addressing the resource issues raised in this proceeding. We call this the “Staff Alternative.” The Staff
Alternative includes some measures included in Idaho Power’s proposal, Interior’s modified section 18
fishway prescription (see section 5.2.4.4), section 4(e), section 10(j) recommendations, section 10(a)
recommendations, and measures developed by the staff.

Under the Staff Alternative, the project would be operated as proposed by Idaho Power (see
section 2.2.2, table 2), but with the following operational changes: (1) reservoir refill targets after the
flood control season; (2) flow augmentation to enhance juvenile fall Chinook salmon migration
conditions; (3) additional ramping restrictions during the fall Chinook rearing period, a seasonal 8,500 cfs
minimum flow in medium-low and extremely low water years; and (4) warmwater fish spawning
protection levels in Brownlee reservoir. The operational modifications included in the Staff Alternative
are as follows:

1. Idaho Power would consult with the Corps to develop a flood control plan for operating
Brownlee reservoir consistent with regional and local flood control requirements.
Consistent with the flood control plan, Idaho Power would refill Brownlee reservoir to a
level between: (a) 1 foot below the April 15 and April 30 required flood control draft; and
(b) the required flood control draft on those dates. After April 30, Idaho Power would
coordinate the refill of Brownlee reservoir with the Corps, NMFS, ODFW, IDFG, and the
interested tribes'® to ensure that the refill of Brownlee reservoir does not result in
unnecessary reductions of spring flows as measured at Lower Granite dam. This measure
would not in any way diminish the Corps’ discretion over the project’s flood control
operation.

Y We use the term “interested tribes” to be inclusive of all tribes that have been active participants in

the relicensing proceeding, including the Nez Perce, Umatilla, Shoshone-Bannock, Shoshone-Paiute,
and Burns Paiute tribes. Several of these tribes do not have federally recognized treaty fishing rights
pertaining to existing anadromous fisheries downstream of the project. However, all of these tribes
historically hunted and fished in areas that have been affected by the existence and operation of the
project. It is our view that all of these tribes, including those that historically used areas upstream of
the project, should be offered the opportunity to participate in consultation regarding measures that
could affect anadromous and resident fish (to include measures affecting habitat and water quality), as
well as plants and wildlife species of value to the tribes. This view is based on the premise that even
measures that would affect only downstream habitat could help increase the abundance of fish that
could be used in upstream restoration efforts, and that both fish and wildlife may move among the
lands that are or were used by multiple tribes.
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Consistent with flood control requirements, Idaho Power would refill Brownlee reservoir to full
pool (elevation 2,077 feet msl) by June 20 of each year and, in order to enhance migration
conditions for juvenile fall Chinook salmon, would release 237 thousand acre-feet (kaf) of
stored water from Brownlee reservoir (draft to elevation 2,059 feet msl) between June 21 and
July 31, except as may be restricted by the Corps for system flood control between June 20 and
July 1. Idaho Power would release at least 150 kaf of this water (draft to elevation 2,066 feet
msl) no later than July 15 of each year, but would maintain Brownlee elevations through the
Fourth of July holiday to enhance recreational use of the reservoir. Idaho Power would not
refill Brownlee reservoir at any time between June 21 and August 31.%°

The maximum variation in river stage would not exceed 1 foot per hour as measured at the
Snake River at Johnson Bar gaging station 13290460 (RM 230), except during the March
15 to June 15 fall Chinook rearing period when the maximum variation in river stage would
not exceed 4 inches per hour.

From Memorial Day weekend to September 30 in medium-high and extremely high flow
years, Idaho Power would provide an instantaneous minimum flow of 8,500 cfs upstream
of the mouth of the Salmon River, as measured at the Hells Canyon dam gaging station.?"
If the 3-day moving average inflow to Brownlee reservoir is less than 8,500 cfs, the
instantaneous minimum release required from Hells Canyon dam for the current day would
be equal to the previous 3-day moving average.

Idaho Power would protect warmwater fish spawning locations in Brownlee reservoir from
May 21 through July 4. For the initial 30-day period beginning May 21, Brownlee
reservoir would not be drafted more than 1 foot from the highest elevation reached during
the 30-day period. From the end of the 30-day period though July 4, the reservoir could be
drafted more than 1 foot, but an elevation of at least 2,069 feet above mean sea level would
be maintained.?

In addition to the foregoing operation-related measures, the Staff Alternative incorporates Idaho
Power’s proposed environmental measures (refer to section 2.2.3), modified as follows:

101P—modified to include development and implementation of a 5-year volumetric
monitoring of sand and gravel.

4P—modified to include development and implementation of a dissolved oxygen (DO)
enhancement plan that documents consultation with IDEQ and ODEQ regarding the
appropriate DO load allocation for the project, documents efforts to identify upstream
phosphorus trading partner(s), evaluates whether reservoir DO supplementation or
phosphorus trading is the preferred method for meeting Idaho Power’s Brownlee reservoir
TMDL DO allocation, evaluates the feasibility and effectiveness of turbine aeration measures
at Hells Canyon and Brownlee dams, evaluates the potential for each measure to elevate total
dissolved gas to greater than the applicable water quality criterion (i.e., 110 percent of

20

21

22

Staff measure 8S would require Idaho Power to prepare a report 6 years after license issuance that
summarizes available information on the effectiveness of this measure for improving the migration
survival of juvenile salmon and steelhead, and evaluating whether any changes in the timing or
quantity of flow augmentation water released from Brownlee reservoir are warranted.

Staff measure 4S would require Idaho Power to install a new flow compliance gage within 5 miles
downstream of Hells Canyon dam. Once it is operational, compliance for the minimum navigation
flow would be measured at the new gage.

The requirement for warmwater fish spawning protection (item 4, above) would be secondary to any
conflicting operational requirement.
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saturation); (2) monitoring the effectiveness of implemented measures; (3) holding annual
meetings with ODEQ, IDEQ, ODFW, IDFG, FWS, NMFS, and interested tribes to evaluate
whether measures need to be modified or additional measures implemented to meet the DO
load allocation for the project; and (4) filing an annual monitoring and implementation report
with the Commission that summarizes monitoring results and outlines any modifications or
new measures that warrant consideration and/or are proposed for implementation.

e 107P—modified to include: (1) annual meetings with ODEQ, IDEQ, ODFW, IDFG, FWS,
NMES, and interested tribes to evaluate whether measures need to be modified or additional
measures implemented to meet TDG responsibility for the project; and (2) filing of an annual
report with the Commission that summarizes monitoring results and any modifications or
new measures that warrant consideration and/or are proposed for implementation.

e 109P—modified to include: (1) monitoring of the effectiveness of implemented measures; (2)
annual meetings with ODEQ, IDEQ, ODFW, IDFG, FWS, and NMFS to evaluate whether
measures need to be modified or additional measures implemented to meet the project’s
temperature responsibility; and (3) filing of an annual report with the Commission that
summarizes monitoring results and any modifications or new measures that warrant
consideration and/or are proposed for implementation.

e 6Pa—modified to indicate that the stable flows to be maintained below Hells Canyon dam
during the fall Chinook spawning season must be between 8,500 and 13,500 cfs, at a level
selected (based on runoff forecasts) to ensure that spawning fall Chinook salmon redds are
created at elevations that are protected during the winter peak load period.

e 110P—supplemented to include: (1) annual consultation with NMFS, Interior, IDFG,
ODFW, and interested tribes to report on monitoring results to date and to guide monitoring
efforts in the coming year; and (2) the development and implementation of a gravel
augmentation program if monitoring results indicate that project-related effects on the
quantity or quality of spawning habitat are adversely affecting the spawning or incubation
success of fall Chinook salmon.

e 7Pb—modified to include gill netting or other measures to monitor the abundance of channel
catfish in project reservoirs; filing of an annual report on the results of warmwater fisheries
monitoring including an assessment of any operational effects on warmwater fisheries; and
consultation with ODFW, IDFG and BLM on any feasible means to minimize or avoid
adverse effects on the warmwater fishery in Brownlee reservoir.

e 8Pa—included within Idaho Power measure &Pb.

o 8Pb—modified to incorporate the FWS modified fishway prescription, which prescribes that
Idaho Power prepare a bull trout passage plan that would include: (1) final design plans for
the Hells Canyon trap modifications; (2) final engineering design plans for the Pine Creek
monitoring weir and trap fishway, and construction of the weir and trap fishway within
2 years of license issuance; (3) specific protocols for the period of operation,* location of
release point, and handling of all life-stages of bull trout and other fish captured at these two
facilities; (4) provisions for transport of bull trout between Pine Creek and Hells Canyon
dam; (5) an assessment of monitoring necessary to evaluate the potential and risk of

B The period of operation would be determined in consultation with the agencies and tribes, but may

include year-round operation.
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introducing deleterious pathogens; and (6) a post-construction monitoring plan.>* Under this
modified prescription, the plan would include a description of specific triggers related to the
timeline of construction and implementation of the Oxbow upstream trap fishway, the Indian
Creek permanent weir and trap fishway, and the Wildhorse River weir and trap fishway. The
plan would also include the specific monitoring necessary to determine when established
triggers have been satisfied.

8Pc—modified to include enhancement measures to support redband and bull trout
restoration in portions of the Powder and Burnt River basins where such measures would
provide substantial benefits to native resident salmonids.

8Pf—included within Idaho Power measure 8Pb.

8Pg—modified to include implementation of brook trout suppression in the Wildhorse River,
and possibly Pine Creek using techniques proven effective in Indian Creek.

9P—modified to note that hatchery operations are to be in keeping with any hatchery and
genetic management plans (HGMPs)? that are developed for these hatcheries. We
recommend that Idaho Power’s obligation to fund the HGMPs be based on continuation of
current smolt production targets, but may include improvements that are needed to better
attain goals for adult returns and societal use.

11Pb—modified to be dependent upon the findings of an evaluation of alternative approaches
for rebuilding white sturgeon populations in affected reaches (part of modified Idaho Power
measure 11Pc).

11Pc—modified to include a feasibility assessment of alternative approaches for rebuilding
sturgeon populations in reaches of the Snake River between Swan Falls and Hells Canyon
dams, to include comparison of the risks and benefits of hatchery supplementation with the
translocation of juvenile or adult sturgeon.

11Pe—modified to exclude genetics monitoring upstream of Swan Falls dam, which is
addressed in the licenses for the mid-Snake and C.J. Strike projects.

13P—modified to include support for capital improvements needed to implement
enhancement projects, as recommended by ODFW and IDFG.

14P—modified to include consultation with state and federal wildlife management agencies
to develop and implement habitat improvements or relocation projects.

15P—-clarified to indicate that Idaho Power would establish a terrestrial resource work group
to provide consultation in finalizing and implementing the management plan and
implementing other measures to prevent wildlife disturbance.

16P——combined with Idaho Power measure 20P and reflected in staff measure 13S, below.

18P—supplemented to include agency consultation in the development and implementation
of a project-wide integrated weed management plan to cover National Forest System and
BLM-administered lands within the project boundary and lands affected by the project, as
well as Idaho Power’s ownership, and establishment of a Cooperative Weed Management

24

25

The post-construction monitoring plan for the fish trap at Oxbow dam, if constructed, would include
evaluation of flows needed to provide effective passage through the Oxbow bypassed reach.
Because the hatcheries are operated by IDFG, HGMPs would be developed by IDFG in consultation
with NMFS.
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Area (CWMA), as specified by the Forest Service. The plan would cover pesticide reporting
to BLM.

19P—supplemented to include agency consultation in the development and implementation
of a project-wide Threatened, Endangered and Sensitive Species Management Plan for plants
and animals to cover National Forest System and BLM lands within the project boundary and
National Forest System and BLM administered lands affected by the project and lands
affected by the project, as well as Idaho Power’s lands, as described in staff measure 128,
below.

20P—combined with Idaho Power measure 16P and reflected in staff measure 13S, below.

21P—-clarified to indicate that the measure includes agency consultation in the development
of the O&M plan.

24P—expanded to include all known eligible resources in the areas of potential effect (APE)
of these reservoirs.

25P—expanded to include all known eligible resources within the APE of the reservoir.
26P—expanded to include all known eligible resources in the APE.

35P to 40P—modified to delete the funding of scholarships and clarify that support for tribal
programs is intended to support the tribes’ participation in natural and cultural resource
management.

45P—modified to include details of the boat moorage plan as part of the final Recreation
Plan.

46P—modified to address the need for, location of, and maintenance standards for floating
restrooms; to develop maintenance and service standards for trash receptacles; and to design,
install, and maintain a graywater carryout system in the vicinity of the Hells Canyon Creek
put-in/take-out area.

47P—modified to have the I&E plan indicate the location and type of information materials
to be provided and include information about anadromous fish, invasive species, and
sensitive wildlife.

48P—modified to have Idaho Power provide coordination by planning and hosting biannual
meetings of the parties responsible for law enforcement in the project, but not funding law
enforcement by third parties.

49P—supplemented to indicate that the RAMP should address dispersed site management
and procedures for recreational use monitoring and reporting and should be part of the overall
Recreation Plan.

51P—modified to bring into the project boundary dispersed recreational sites that are within
200 yards of project waters as well as Airstrip, Steck Park, Swedes Landing, and Westfall
recreational sites and the trail to Deep Creek (see staff measure 23S below).

72P—supplemented to include clarifications regarding consultation, coordination, and
reporting and to include resource maps, maps depicting road maintenance responsibilities,
and maps for public use as part of the proposed GIS atlas of critical and sensitive resources.

73P—supplemented to include a monitoring strategy to analyze future modifications to the
line, incorporating all viewpoints identified in the Technical Report on Aesthetics from which
the line is visible, and a schedule for implementing aesthetic improvements on the line.
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81P—supplemented to address law enforcement, fire prevention, and road management in the
Common Policies.

Finally, the Staff Alternative would also include the following measures additional to those
proposed by Idaho Power. Measures numbered 2S through 278 reflect original staff measures presented
in the draft EIS; measures 101S through 106S reflect staff measures added between the draft EIS and the

final EIS.

IS.

Staff measure 1S in the draft EIS (beach and terrace erosion, substrate, and gravel
monitoring) has been incorporated into Idaho Power’s proposal (measure 101P).

Water Use and Quality

28.

3S.

48S.

5S.

Staff measure 2 in the draft EIS (develop and implement a temperature management plan)
has been incorporated in Idaho Power’s proposal (measure 109P).

Staff measure 3S in the draft EIS (develop and implement a TDG abatement plan) has been
incorporated into Idaho Power’s proposal (measure 107P).

Develop and implement an operational compliance and water quality monitoring plan to
monitor compliance with minimum flows, reservoir levels, and ramping rates specified in
the license, and to monitor water quality downstream of Hells Canyon dam. Develop the
plan in consultation with IDEQ, ODEQ, IDFG, ODFW, NMFS, FWS, USGS, and
interested tribes. The plan should, at a minimum, include:

— Identification of an appropriate location for continuous monitoring of river flow, stage,
water temperature, DO, and TDG within 5 miles downstream of Hells Canyon dam,
preferably within 3 miles of the dam;

— A schedule for the construction of a flow measurement gage at the selected site, and
for the installation of water quality monitoring equipment;

— A description of procedures that would be followed to determine a ramping rate at the
new gage site that is equivalent to any ramping rate specified for other locations in the
new license;

— A description of the method that would be used to measure water surface elevations at
Brownlee, Oxbow, and Hells Canyon reservoirs, as well as flow rates in the Oxbow
bypassed reach; and

—  The time steps for which real-time and historical flow, water surface elevation and
water quality information from each location would be posted on the Internet and
annually reported to the Commission.

If requested by IDEQ or ODEQ, make available tissue samples from white sturgeon within
and downstream of the project area and from Brownlee reservoir fish for the purpose of
monitoring toxic bioaccumulants. These samples would be collected during the routine
population monitoring efforts proposed by Idaho Power (Idaho Power measures 7b and
11d).

Aquatic Resources

6S.

78S.

Every 5 years, file a report that summarizes water quality changes in response to TMDL
implementation upstream of Brownlee dam to determine when habitat becomes suitable to
support any future reintroduction efforts.

Staff measure 7 in the draft EIS (gravel augmentation pilot program) has been deleted.
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8S. Six years after license issuance, prepare a flow augmentation evaluation report that
evaluates the efficacy of flow augmentation water provided from Brownlee reservoir for
aiding the downstream migration of juvenile salmon and steelhead; to include consideration
of how these releases are coordinated with flow augmentation water contributed from the
Snake River basin upstream from Brownlee dam and from Dworshak reservoir; and to
include any recommendations, for Commission approval, for modifying flow augmentation
releases from Brownlee reservoir.

9S. Develop and implement a stranding and entrapment management plan to evaluate, and if
needed, develop and implement approaches to protect and enhance rearing juvenile fall
Chinook salmon and bull trout downstream of Hells Canyon dam.

101S. Develop and implement an invertebrate monitoring plan to evaluate trends in the
abundance and distribution of rare and sensitive species of mollusks, as well as to evaluate
the effects of load following operations on rare and sensitive mollusks and the food supply
available to fall Chinook salmon and to bull trout. As part of the plan, prepare annual
monitoring reports and provide for updates to the monitoring plan every 5 years, addressing
the need to alter project operations or implement other measures to address project effects
based on monitoring results.

10S. Develop and implement a fall Chinook spawning and incubation flow management plan to
determine appropriate monitoring methods to assist with determining flow levels to be
maintained downstream of Hells Canyon dam during the fall Chinook spawning and
incubation season. The plan should be developed in consultation with NMFS, FWS, IDFG,
ODFW, and the interested tribes.

102S. Fund the development and implementation of a HGMP for each mitigation hatchery,
including establishment of mitigation goals, but retaining current smolt production targets.
As part of the plan, prepare annual reports on the hatchery program, including data on adult
returns, to ensure the goals and objectives of the plan are being met.

103S. Develop a plan, in consultation with the Shoshone-Bannock Tribes, IDFG, NMFS, and
FWS, to design, construct, and operate facilities on the Yankee Fork to collect, spawn, and
incubate 1,000,000 steelhead or Chinook salmon eggs to support the Shoshone-Bannock
Tribe’s existing streamside incubator program. The facilities would need to be operated in
compliance with a HGMP?® approved by NMFS. Production numbers from the Yankee
Fork hatchery should be included in the annual reports on the hatchery program prepared
by Idaho Power (1025).

104S. In consultation with ODFW, IDFG, FWS, NMFS, and interested tribes, develop and
implement a plan to use surplus adult hatchery spring Chinook salmon and steelhead to:
(1) provide marine nutrients and improve forage for bull trout in tributaries within the
project area; (2) facilitate the evaluation of spawning success, egg viability and survival,
and smolt outmigration and survival in Pine Creek; and (3) support ceremonial,
subsistence, and recreational fisheries in select tributaries to the Snake River, including the
Salmon River basin where appropriate.

1058S. Participate in regional forums on lamprey restoration in the Snake River basin, file a
summary of the activities with the Commission every 3 years, and identify and implement
any feasible measures to address project effects on Pacific lamprey.

% Because the facilities would be operated by the Shoshone-Bannock Tribes, the HGMP would be

developed by the tribes in consultation with NMFS.
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106S Hold annual meetings of the White Sturgeon Technical Advisory Committee to review the
results of past monitoring and enhancement efforts, and to guide such efforts in the
upcoming year, and file with the Commission an annual report on the results from the
previous year of monitoring and enhancement efforts, and any recommendations for
revising the monitoring or enhancement measures.

Wildlife and Botanical Resources

11S. Develop and implement a plan to assess the feasibility of stabilizing/revegetating erosion
sites around project reservoirs and along the river downstream of Hells Canyon dam;
implement a pilot project and monitor results to determine feasibility of implementing a
long-term stabilization/revegetation program; and, if erosion predicted to occur during the
new license period cannot be stabilized, acquire up to 70 acres of riparian habitat in
coordination with Idaho Power measure 12P, above.

12S. Develop and implement a project-wide Threatened, Endangered, and Sensitive Species
Management Plan to address plants (in coordination with Idaho Power measure 19P,
above) and animals, including bald eagles, southern Idaho ground squirrel, bats,
amphibians, and reptiles.

13S. Develop and implement a Transmission Line Operation and Maintenance Plan for
transmission line 945 to address protection and enhancement of wildlife and botanical
resources, including monitoring electrocution and collision mortality and scheduling O&M
to minimize disturbance to wintering mule deer.

14S. In coordination with Idaho Power measure 12P, above, acquire 13.2 acres of riparian
habitat to mitigate for the loss of riparian habitat predicted to occur as the result of
implementing the staff’s alternative flow measures; and 49 acres of riparian habitat to
address the loss of suitable substrate for native willows along the Snake River downstream
of Hells Canyon dam.

15S. Extend the WMMP to apply to all lands within the project boundary, including National
Forest System and BLM-administered lands, as well as Idaho Power lands. As part of the
WMMP, develop and implement an I&E program to minimize risk of wildlife disturbance.
As part of the plan, schedule O&M to minimize disturbance on deer winter range.

Historic and Archaeological Resources

16S. Renew the licensee’s offer to arrange for oral histories for the Shoshone-Bannock and
Shoshone-Paiute Tribes.

17S. Develop and implement a monitoring plan for archacological sites, rock art, and TCPs.

18S. Develop a plan to implement Idaho Power’s deferred monitoring program concerning
effects of reservoir water level fluctuations on cultural resources.

19S. Staff measure 19 in the draft EIS (file the Historic Properties Management Plan (HPMP)
with 1 year of license issuance) has been dropped because the Commission has ordered the
plan filed by August 3, 2008.

20S. Develop and implement a program to re-evaluate buildings and structures within the project
boundary as they reach 50 years old.
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Recreational Resources

21S. Finalize the proposed Recreation Plan to add specificity to implementation standards and
expand the scope of the plan to address the following additional elements:

218Sa. Oasis recreational site improvements;

21Sb. Improved Brownlee reservoir communication system and, if recreational use
demonstrates the need, expansion of Steck Park;

21Sc. Control and removal of sediment accumulation at Farewell Bend State Park;

21Sd. Improvements at Jennifer’s Alluvial Fan, including toilet facilities, vehicular barriers,
signage, and regular maintenance;

21Se. Staff measure 21e in the draft EIS (Deep Creek Trail improvements and
incorporation in the project boundary) has been included in Idaho Power’s proposal
(measure 51P);

21Sf. Improvements at Hells Canyon launch to enhance access and safety, provide potable
water, and provide a portable human waste disposal system; and

21Sg. O&M at primary recreational sites within the project boundary and clarification of
O&M standards and responsibilities.

107S. Consult with ODFW to coordinate and provide form 80 recreational use data on
recreational fishing effort in the project vicinity.’

108S. As part of the Recreation Plan, consult with the Corps, NPPV A, the Forest Service, and
other interested parties to prepare a navigation plan that addresses non-flow measures that
could be implemented to improve boating safety downstream of Hells Canyon dam,
including the installation of additional stream gages.

Land Management and Aesthetics

22S. Develop an Aesthetics Management Plan as part of the Hells Canyon Resource
Management Plan to be applied to all lands within the project boundary, including
transmission line 945 and the right-of-way, and to include Idaho Power's proposed aesthetic
measures (see Idaho Power’s proposed aesthetic measures, items 73 through 80 above), a
monitoring strategy for all viewpoints established in the Technical Report on Aesthetics,
and an estimated maintenance schedule and schedule for implementing aesthetic
improvements.

23S. Include within Idaho Power’s proposed boundary modification to include dispersed
recreational sites that are within 200 yards of project waters; Airstrip, Steck Park, Swedes
Landing, and Westfall recreational sites; Hells Canyon Creek launch area; Deep Creek
trail; and all lands acquired for wildlife mitigation.

24S. Provide the Forest Service with aerial photographs at a scale acceptable to the Forest
Service showing the approximate location of the project boundary throughout Forest
Service-managed lands.

27

Agreed to by Idaho Power during the 10(j) meeting.
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25S. Coordinate with BLM and the Forest Service concerning project-related activities on lands
managed by those agencies.

26S. Staff measure 26 in the draft EIS (aesthetics improvement for the upper deck, entrance, and
egress of Hells Canyon dam) has been included in measure 111P, above.

Oversight and Adaptive Management

278S. Establish Technical Advisory Committees to facilitate consultation on the development and
implementation of plans required by the new license and to provide consultation on the
ongoing implementation of license requirements using adaptive management principles.

2.3.4  Staff Alternative with Mandatory Conditions

The Department of Commerce (for NMFS) has filed preliminary fishway prescriptions for the
project and Interior (for FWS) has filed preliminary and modified fishway prescriptions (see section
2.3.1.2, Section 18 Fishway Prescriptions) which, when finalized, the Commission may need to include
in a new license for this project. Similarly, Interior (for BLM) and the Forest Service have specified
preliminary and modified 4(e) conditions (see section 2.3.1.3, Section 4(e) Federal Land Management
Conditions) which, when finalized, the Commission may also need to include in a new license for this
project. Incorporation of these mandatory conditions into a new license would add three measures that
are not included in the Staff Alternative, as follows (see section 2.3.1.3 for the numerical designation of
these measures):

e Interior-3—Development and implementation of a travel and access management plan;

e Interior 4—Development and implementation of a law enforcement and emergency services
plan; and

e FS-20—Trail maintenance on nine specified trails.

Except for these three measures, all of the mandatory conditions are included in the Staff
Alternative.

24 OTHER ALTERNATIVES CONSIDERED BUT ELIMINATED FROM
DETAILED STUDY

2.4.1  Federal Government Takeover of the Project

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

2.4.2  Issuance of Nonpower License

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

Retiring the Hells Canyon Project would require denying Idaho Power’s license application and
would lead to the surrender and termination of Idaho Power’s existing license with any necessary
conditions. The project would no longer be authorized to generate power. The Hells Canyon Project is
an integral part of Idaho Power’s electric generation system, generating an average of about 6,053
gigawatt-hours of electricity annually28 and providing about 40 percent of the utility’s total generation.
The project serves an important role in meeting both daily and seasonal peaks in power demand in the
region and contributes to the reliability and stability of the regional electric system. These benefits would
be lost if the project were retired.

Brownlee reservoir is one of several Northwest storage reservoirs that are coordinated to provide
flood control protection for the lower Columbia River, a function that would be lost upon project
retirement. Camping, flat-water boating and fishing, and other recreational pursuits associated with the
reservoirs and reservoir-based recreational sites would also be lost. Additionally, there would be
significant costs involved with retiring the project and/or removing any of the project’s facilities. Finally,
retirement would foreclose any opportunity to implement environmental enhancements that would be
funded by Idaho Power associated with the project.

Project retirement with dam removal would provide ecological benefits by restoring passage for
anadromous and resident fish in the mainstem Snake River and the lower portions of its tributaries
between Hells Canyon and Swan Falls dams, by increasing the availability of winter habitat for mule
deer, and by reducing the adverse effects of erosion on beaches and armoring of spawning gravels.
However, these ecological benefits would be limited by the existence of other barriers to fish passage on
all tributaries, and by the passage of higher nutrient loads to downstream areas and higher water
temperatures during the summer months, which could adversely affect anadromous fish habitat in the
lower Snake and lower Columbia River migratory corridor. Removing the project dams would also
provide opportunities for whitewater recreation and riverine fisheries in areas that are now inundated by
the project reservoirs, but it would eliminate flatwater recreation and the existing warmwater fishery in
Brownlee reservoir. Because of the importance of the project in meeting regional power needs and flood
control requirements, we conclude that the ecological and recreational benefits described above do not
warrant a detailed evaluation of the tradeoffs involved in dam removal, and we do not consider project
retirement to be a reasonable alternative.

% Based on January 1, 1981, through December 31, 2001, a period when all three developments were

operating.
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3.0 ENVIRONMENTAL ANALYSIS

3.1 GENERAL DESCRIPTION OF THE AREA

The project is located in west-central Idaho and northeastern Oregon on the Snake River, which
forms a part of the Idaho-Oregon border. Landscape characteristics vary greatly throughout the region.
Upstream of Brownlee reservoir, the river is low gradient, with several island complexes. This reach is
surrounded by farmland and rural development on flat to gentle topography. Brownlee reservoir is a
steep-sided reservoir with a maximum depth approaching 300 feet near the dam. Large rock outcrops
occur along the entire length of the reservoir, and the transition from riverine habitat to lacustrine habitat
is evident. Oxbow reservoir is surrounded by moderate to steep topography (20 to 75 percent slopes).
The shorelines are primarily basalt outcrops and talus, except where small tributaries have created alluvial
fans. Similarly, the shoreline of Hells Canyon reservoir is generally very steep, with substrates consisting
primarily of basalt outcrops and talus slopes.

The Snake River downstream of Hells Canyon dam is a high-gradient river with a wide diversity
of aquatic habitat, including numerous large rapids, shallow riffles, and deep pools. Substrates are highly
diverse, ranging from large basalt outcrops and boulders to cobble/sandbars. This unimpounded reach of
Hells Canyon, considered the deepest gorge in North America, is surrounded at the upstream end by
nearly vertical cliff faces. At the mouth of Granite Creek, about 7 miles below Hells Canyon dam, the
river elevation is 1,480 feet msl and the canyon depth is 7,913 feet. The canyon becomes somewhat
wider near Johnson Bar (RM 230), with moderate to steep topography continuing to the confluence with
the Salmon River.

The current climate in the Snake River basin is influenced primarily by Pacific maritime polar air
masses that travel eastward over the continent. Hells Canyon itself is primarily affected by the rain
shadow of mountain ranges to the west. Data from four regional weather stations indicate that the
average annual precipitation ranges from about 11 to 18 inches, depending on elevation. It is lowest at
the southern (upstream) end of the region, equaling 11.3 inches at the Weiser, Idaho weather station. It
increases northward through the project area (11.7 inches at Richland, Oregon), peaks near Brownlee dam
(17.5 inches), and declines north (downstream) of the project area, equaling 12.8 inches near Lewiston,
Idaho. Nearly 45 percent of the average annual precipitation at the Brownlee weather station falls
between November and January, while just 9 percent falls between July and September, the hottest
months of the summer.

Mean annual temperatures are similar among the four weather stations, although the climate tends
to become drier and warmer downstream of Brownlee reservoir. At Brownlee dam, mean temperatures
above 6,562 feet range from 16 degrees Fahrenheit (°F) in January to 55°F in July. In contrast, mean
temperatures below 3,281 feet range from 32°F in January to between 82°F and 91°F in July. The canyon
bottom area is dry, with seasonal temperatures ranging from about 23°F in January to about 95°F in July.
As a general rule, winters in the canyon are mild, while summers on the canyon floor are hot.

Climate exerts the strongest influence on the vegetation in the area. The relatively mild winters
below the canyon rim have allowed the development of species not normally found in this part of the
country, including species such as netleaf hackberry (Celtis reticulata), which most often occurs in the
southwestern states. Within the context of the regional climate, topography is a major influence on the
development and distribution of vegetation. Grassland, shrubland, riparian, and coniferous forest
communities occur near one another. Interfingering of grassland and forest occurs at a number of sites
throughout the canyon because of variations in aspect (Tisdale, 1979, as cited by Idaho Power, 2003a,
exhibit E.1).

Vegetative cover adjacent to the project reflects the low level of precipitation in the area and the
definitive shoreline edges of the reservoirs. Riparian vegetation occurs intermittently along the margins
of the Snake River and its tributaries. Many shoreline sections have no riparian vegetation; instead
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upland vegetation of steep canyon slopes meets the rocky shoreline. The dry climate and typically stony,
shallow soils of the canyon have favored the development of grassland steppe communities at lower and
middle elevations. Coniferous forest communities generally occur at higher elevations of steep canyon
slopes, although they reach down to the river at certain locations.
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3.2 CUMULATIVELY AFFECTED RESOURCES

According to the Council on Environmental Quality’s regulations for implementing NEPA
(§ 1508.7), a cumulative effect is the effect on the environment that results from the incremental effect of
the action when added to other past, present, and reasonably foreseeable future actions, regardless of what
agency or person undertakes such other actions. Cumulative effects can result from individually minor
but collectively significant actions taking place over time to include hydropower and other land and water
development activities.

Based on information in the license application, agency comments, other filings, comments from
the scoping process, and preliminary staff analysis, we identified sediment transport, water quality,
anadromous fish, resident fish, federally listed aquatic mollusks, riparian/wetland habitat, native
grasslands and shrublands, noxious weeds and invasive exotic plants, MacFarlane’s four-o’clock, bald
eagles, peregrine falcons, and recreation use patterns as resources that could be cumulatively affected by
the continued operation of the Hells Canyon Project in combination with other activities on the Snake
River. Cumulative effects of the Hells Canyon Project, along with those of seven Idaho Power-owned
projects, were included in our cumulative analysis of all eight projects presented in our final
environmental impact statement (final EIS) for the four mid-Snake River projects (FERC, 2002). The
evaluation of cumulative effects on anadromous fish (Snake River spring/summer and fall Chinook,
Snake River steelhead, and Pacific lamprey), MacFarlane’s four-o’clock, and noxious weeds and invasive
exotic plants was deferred to this document. This EIS for the Hells Canyon Project tiers off the mid-
Snake final EIS, as necessary, to assess the cumulative effects of the Hells Canyon Project in a basin-wide
context.

3.2.1  Geographic Scope

3.2.1.1 Sediment Transport

The supply and movement of sediment upstream, within, and downstream of the project area
shape the geomorphic features of the Snake River that provide habitat for aquatic life, support recreational
activities, and protect important cultural resources. Initial development of the basin involved many
activities that increased the rate and volume of sediments delivered to the project area. These included
widespread trapping and eradication of beavers and the eventual release of sediments stored behind
beaver dams in low gradient reaches of many tributaries, extensive hydraulic and dredge mining for gold
throughout the basin, logging and road construction in timber production areas, widespread livestock
grazing and the use of flood irrigation techniques, and an increase in the frequency of high-intensity
wildfires due to many years of fire suppression efforts. The construction of 13 mainstem dams on the
Snake River upstream of the project between 1901 and 1957 and the construction of many smaller dams
in tributary basins between Brownlee and Swan Falls dams served to trap the majority of both coarse and
fine sediments that originated from sources upstream of the project. In addition, the three project dams
retain the sediment that enters the Snake River between the Swan Falls and Hells Canyon dams, reducing
the amount of sediment that is delivered to the free-flowing reach downstream of Hells Canyon dam.
Changes in the seasonal flow regime due to flood control storage in Brownlee reservoir and daily flow
fluctuations associated with load following operations also affect the sediment transport regime
downstream of Hells Canyon dam. To encompass the effects of upstream activities on sediment transport
into the project area and the effects of project dams on the sediment regime downstream of Hells Canyon
dam, we have defined the geographic scope of our analysis to include the entire Snake River basin
upstream of Lower Granite reservoir, the first impoundment downstream of Hells Canyon dam.
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3.2.1.2 Water Quality

Snake River water temperature and water quality determines the level of support for numerous
beneficial uses including anadromous and resident fishes; wildlife; recreation; and domestic, industrial,
and irrigation water supplies. Much of the Snake River has been listed as water-quality limited due to
excessive levels of sediments, nutrients, mercury, pesticides (e.g., DDT metabolites, dieldrin, and
chlordane), temperature; and low DO levels (IDEQ, 2005a; ODEQ, 2005; WDOE, 2005a). Several
water-resource and land use management practices conducted in the Snake River basin influence the
river’s water temperature and water quality in and downstream of the project area. Both ongoing and
historical mining activities increase the potential for metal loadings. Management of cropland and range
affects loadings of sediments, nutrients, pesticides, and metals. Discharges from aquaculture facilities
and wastewater treatment plants also supply the river with sediments and nutrients.

Dams, located throughout the basin, cause localized deposition of sediments/nutrients, which can
affect growth of macrophytes and algae and subsequently result in hypoxic/anaerobic conditions. These
low DO conditions can result in fish kills and increased releases of toxic contaminants from sediments
that can lead to bioaccumulation of these contaminants. Operation of hydropower projects, withdrawal of
surface waters for irrigation, and pumping of groundwater for irrigation can alter the flow regime
throughout the Snake River and its tributaries and, thus, can influence water temperatures in the project
area and further downstream. Operation of Dworshak dam, which is located on the North Fork
Clearwater River, can alter the flow and thermal regimes in the Clearwater River along with the lower
Snake and Columbia rivers (Ecovista et al., 2003).

To address these potential effects on water temperature and water quality, the geographic scope
of our cumulative analysis includes the entire Snake River basin.

3.2.1.3 Anadromous Fish

Snake River stocks of anadromous fish must migrate through more than 300 miles of the lower
Columbia River during their upstream and downstream migrations, including passage through four
mainstem federal dams and their associated reservoirs: Bonneville, The Dalles, John Day, and McNary.
Most Snake River stocks must also pass through another four federal dams and reservoirs on the lower
Snake River: Ice Harbor, Lower Monumental, Little Goose, and Lower Granite. Although each of these
dams is equipped with fish passage facilities, cumulative losses during passage through these dams and
reservoirs has contributed to a reduction in the abundance of the Snake River stocks. Similarly, operation
of Brownlee reservoir and the Bureau of Reclamation’s (BOR’s) storage reservoirs in the upper Snake
River basin and operation of Dworshak reservoir on the North Fork Clearwater River can alter river flows
and water temperatures in ways that may have beneficial or adverse effects on juvenile and adult
anadromous fish as they migrate through the lower Snake and Columbia rivers.

The nine Idaho Power dams on the Snake River also contribute to water quality effects that may
extend downstream into the lower Snake and Columbia rivers and have the potential to affect the rearing
and migration of anadromous fish stocks in both rivers. All of these factors may have a cumulative effect
on the abundance of anadromous fish species and affect the prospects for restoring anadromous fish runs
to historical habitat upstream of Hells Canyon dam. The location of mainstem dams on the Snake and
Columbia rivers is shown on figure 1, and information on the ownership, date of construction and
reservoir length associated with each dam is provided in table 3.
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Table 3. Mainstem hydroelectric projects on the Snake River from Shoshone Falls downstream
and on the lower Columbia River. (Source: Idaho Power, 2003b, as modified by

staff)
Reservoir
Online Current Length
Date Project Ownership River Mile® (miles)
1907 Shoshone Falls Idaho Power SR 614.7 1.8
1947 Upper Salmon Falls B Idaho Power SR 580.8 4.7
1937 Upper Salmon Falls A Idaho Power SR 579.6 0
1910 Lower Salmon Falls Idaho Power SR 573.0 7.2
1950 Bliss Idaho Power SR 560.0 5
1952 C.J. Strike Idaho Power SR 494.0 24
1901 Swan Falls Idaho Power SR 458.0 10.8
1958 Hells Canyon (Brownlee development) Idaho Power SR 284.6 55
1961 Hells Canyon (Oxbow development) Idaho Power SR 273.0 12
1967 Hells Canyon (Hells Canyon Idaho Power SR 247.6 223
development)
1975 Lower Granite Corps SR 107.5 37
1970 Little Goose Corps SR 70.3 37.2
1969 Lower Monumental Corps SR 41.6 28.7
1962 Ice Harbor Corps SR 9.7 31.9
1957 McNary Corps CR 292 62
1971 John Day Corps CR 215.6 76
1960 The Dalles Corps CR 191.5 24
1938 Bonneville Corps CR 146.1 45

Notes: CR — Columbia River
SR — Snake River

To encompass these potential effects on anadromous fish, the geographic scope of our cumulative
effects analysis includes the entire Snake River basin, and the mainstem lower Columbia River extending
from its confluence with the Snake River to downstream of Bonneville dam.

3.2.14 Resident Fish

Changes in water quantity and water quality and impediments to fish migration can also affect
resident fish populations in a cumulative manner. Mainstem dams on the Snake River block the upstream
movement of white sturgeon, which historically were able to migrate throughout much of the Snake and
Columbia rivers and their major tributaries to access suitable spawning habitats and to take advantage of
seasonally abundant food resources. Project peaking operations may affect resident fish habitat extending
downstream to Lower Granite reservoir, including bull trout and redband trout that use tributary habitats
for spawning and summer rearing. Water quality conditions in the middle and lower Snake River that
may affect the reproductive success of white sturgeon and the distribution of native resident salmonids are
affected by nutrient loads and elevated water temperatures in tributaries, as well as irrigation return flows,
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which occur primarily from Milner dam (RM 639) downstream. Considering these factors, the
geographic scope for our cumulative effects analysis on resident fish includes the Snake River extending
from Milner dam to the upstream limit of Lower Granite reservoir, as well as the tributaries that enter this
section of the river.

3.2.1.5  Federally Listed Aquatic Mollusks

In Scoping Document 2, we stated that we would analyze project effects on macroinvertebrates,
including federally listed mollusks, and we noted that we had requested additional surveys to evaluate the
presence or absence of listed, rare, or sensitive mollusks. Idaho Power filed the results of these additional
surveys on February 3, 2005. Idaho Power’s surveys did not identify any federally listed mollusks within
the section of the Snake River that may be affected by operation of the project, so we do not assess
cumulative effects on federally listed mollusks. We do, however, summarize the results of Idaho Power’s
invertebrate surveys and project effects on invertebrates, including mollusks, in section 3.6, Aquatic
Resources.

3.2.1.6 Riparian/Wetland Habitat

Riparian and wetland habitats in the semi-arid west have high ecological value because they
support unique microclimates and plant communities; provide foraging, cover, and movement corridors
for wildlife; and contribute to landscape diversity. The characteristics of geology, soils, and climate in
the region limit the extent of these habitat types, and in both Idaho and Oregon, they comprise only about
2 percent of the landscape (Scott et al., 2001; USGS, 2005a).

The most dramatic effects on Snake River riparian and wetland habitats occurred in the late 1800s
and early 1900s when homesteaders first settled in the Snake River basin. Cattle and sheep congregated
along streams and rivers, trampling banks and destroying vegetation. Mining, irrigation withdrawals, and
the near-total eradication of beavers compounded these adverse effects. The first dam on the Snake River
was constructed in 1904, and since that time 25 other dams have been constructed in the Snake River
System upstream of Hells Canyon dam. The dams inundated upstream riparian and wetland habitats and
altered hydrologic support for downstream habitats.

Under current conditions, many of the same factors continue to affect riparian and wetland
habitats, but trends are more positive. Management of grazing and mining on federal lands has improved,
and several federal and state programs now provide incentives for protection of riparian habitat on private
lands. New licenses for the mid-Snake hydroelectric projects contain provisions designed to reduce or
mitigate the effects of reservoir fluctuation and peaking operations on riparian and wetland habitats.

The effects of relicensing the Hells Canyon Project on riparian and wetland habitats may overlap
geographically with the effects of the actions described above. For this reason, we consider the Snake
River basin as the geographic area for our cumulative effects analysis.

3.2.1.7 Native Grasslands and Shrublands

Compared to riparian and wetland habitats, native grasslands and shrublands support relatively
few plant and animal species. However, they provide critical habitat for a number of species that are
found nowhere else (Vander Haegen et al., 2001). Although native grasslands and shrublands remain
abundant in Idaho and Oregon, several factors have reduced the quantity and quality of these cover types
since European settlement. These include conversion to agricultural land uses, overgrazing, urbanization,
fragmentation, inundation as a result of dam construction, invasion by exotic invasive plants, and an
altered fire disturbance regime.
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The effects of relicensing the Hells Canyon Project on native grasslands and shrublands may
overlap with the effects of past, current, and reasonably foreseeable future actions described above. For
this reason, we consider the Snake River basin as the geographic area for our cumulative effects analysis.

3.2.1.8 Noxious Weeds and Invasive Exotic Plants

Noxious weeds and invasive exotic plants are a growing problem throughout the western states,
including Idaho and Oregon (ODA, 2001; IWCC, 2005). Estimates for Idaho indicate that more than 8
million acres are severely infested with at least 1 of the 36 state-designated weeds (IWCC, 2005). In
Oregon, three species alone infest more than 5.4 million acres (ODA, 2001). Noxious weeds and invasive
exotic plants degrade native plant communities, out-compete rare species, and reduce wildlife habitat
values.

Several factors contribute to the establishment and spread of weeds, including soil and vegetation
disturbance resulting from construction, timber harvest, offroad vehicle use, fire, flooding, erosion, and
overgrazing. Vehicles, heavy equipment, domestic animals, and human beings then serve as vectors for
the spread of weeds. As weed populations expand, they alter the environments they occupy, which
promotes further spread.

The effects of actions taken in the Hells Canyon Project area may overlap with the effects of
action taken on adjacent ownerships because weeds tend to spread across property boundaries. For this
reason, we use the Snake River basin as the geographic extent of our cumulative effects analysis.

3.2.1.9 MacFarlane’s Four-o’clock

MacFarlane’s four-o’clock (Mirabilis macfarlanei) is federally listed as an endangered species
(44 FR 209). It is known only from the Snake River downstream of Hells Canyon dam and a few sites in
the Imnaha River and Salmon River basins (61 FR 52). Past, present, and future actions that could affect
habitat for this species include instream flow regulation; conversion of native plant communities to
agricultural, ranching, or residential use; trespass grazing; and construction, maintenance, and traffic on
roads and trails.

Project-related actions that may affect MacFarlane’s four-o’clock occurrences in the Snake River
could affect a large proportion of the total population. For this reason, we evaluate cumulative effects on
MacFarlane’s four-o’clock within the species’ range.

3.2.1.10 Bald Eagles and Peregrine Falcons

For the bald eagle (Haliaeetus leucocephalus) and peregrine falcon (Falco peregrinus anatum),
we evaluate cumulative effects using the same geographic extent selected during relicensing of the mid-
Snake projects, i.e., the Snake River basin. Although the range of both species extends far beyond the
Snake River basin, this area is adequate to allow for a comparison of potential project effects with the
effects of past, current, and reasonably foreseeable future actions on the bald eagle and peregrine falcon.

Bald eagle populations throughout the United States have been increasing during the past
25 years as a result of habitat protection and restrictions on the use of DDT and other pesticides (FWS,
2005a). Surveys in Idaho recently documented the largest number of occupied nests and the highest
levels of productivity on record for the state (Sallabanks, 2005). Although the number of nests in some
zones is below the recovery goal identified in 1986 (FWS, 1986), the overall goals for the state have been
met and exceeded. With the discovery of four new nests since 2003, Zone 14 (which encompasses the
Hells Canyon Project area) has met the recovery target of six active nesting territories (Carpenter and
Holthuijzen, 2006). The number of wintering bald eagles in the state is also increasing (Steenhof et al.,
2004).
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Peregrine populations in the United States are also increasing (FWS, 2003a). Restrictions on
organochlorine pesticides improved the reproductive rate of surviving wild pairs, and an aggressive re-
introduction program led to successful recolonization of many historical and several new sites (64 FR
164). As of 2006, Idaho supported 34 occupied territories (Sallabanks, 2006), and Oregon reported 124 in
2005 (Peterson, 2006), well above recovery goals of 30 and 17, respectively (63 FR 165). Idaho Power
documented an occupied eyrie near Hells Canyon dam in 1996 (Akenson, 2000). One young fledged
from the nest in 1996. Although surveyors observed adult peregrines in the vicinity from 1997 through
2000, Idaho Power reports that nest success could not be confirmed.

3.2.1.11 Recreational Resources

Flows from the Hells Canyon Project influence boating, angling, and other recreational use of the
Snake River downstream of the Hells Canyon dam and outside of the project boundary. Flows from the
project may affect the amount, timing, type, location, and quality of recreational use in the Hells Canyon
National Recreation Area (HCNRA). For example, boaters accessing the upper portion of the Hells
Canyon require certain minimum flows to navigate Granite Creek and Wild Sheep rapids. Also, demand
for riverine recreational opportunities is typically associated with summer and fall months. Changes in
the timing and magnitude of releases from the project as a result of relicensing could limit or enhance
recreational opportunities for different types of boaters accessing this portion of the canyon.

Increased recreational use of the canyon resulting from changes in project operations could also
have secondary effects on the quality of the recreational experience in the HCNRA. For example,
increased boating activity may result in user conflicts between power and float boaters trying to access
limited camping sites or run congested rapids. In addition, additional recreational use of the HCNRA
could affect cultural sites and sensitive riparian habitats associated with more visitors accessing these
areas.

In contrast, it is possible that changes in project operations could reduce recreational
opportunities in the HCNRA by altering flows in a manner that may not support current demand for the
timing and type of recreational use in the HCNRA. Such changes could result in displaced demand for
boating and angling opportunities to other western rivers. A reduction in recreational opportunities could
result in a decline in commercial boater and angler revenues that could adversely affect communities
surround the project that receive economic benefits from supporting recreational use of the HCNRA.

These positive or negative effects could be incrementally small, but could accrue over the term of
any new license for the project. To consider these potential cumulative effects on recreational use
downstream and outside of the project boundary, the geographic scope of our cumulative effects analysis
includes the Snake River from the Hells Canyon dam downstream to the northern end of the HCNRA.

3.2.2  Temporal Scope

The temporal scope of our cumulative analysis in this environmental document includes past,
present, and future actions and their possible cumulative effects on each resource. Based on the license
term, the temporal scope will look 30 to 50 years into the future, concentrating on the effects on the
resources from reasonably foreseeable future actions. The historical discussion will, by necessity, be
limited to the amount of available information for each resource.
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3.3  WATER QUANTITY

3.3.1 Affected Environment

The Hells Canyon Project covers more than 96 river miles of the Snake River from RM?* 343 just
above the upstream margin of Brownlee reservoir to RM 247 just downstream of Hells Canyon dam.
Points of reference relevant to water quantity issues include upstream dams, project features, Snake River
tributaries, stream gages, and other key locations (table 4, figure 8).

Table 4. Key features along the main stem of the Snake River. (Source: Idaho Power, 2003a;

USGS, 2005b)
Drainage Area
Snake River (square miles)
Location Mile (if available)
Swan Falls dam 458
USGS Gage No. 13172500, Snake River near Murphy 453.5 41,900
Walters Ferry 444
Boise River 394
USGS Gage No. 13213100, Snake River at Nyssa 385.2 58,700
Payette River 365.5
Weiser River 351.8
USGS Gage No. 13269000, Snake River at Weiser 351.3 69,200
Brownlee reservoir upstream end 339.2
Huntington/Marsing 328
Burnt River 327
Powder River 296
USGS Gage No. 13289700, Brownlee reservoir at Brownlee dam 285 72,590
Brownlee dam 284.6
Oxbow reservoir upstream end 284.6
Wildhorse River 2833
Oxbow dam 272.5
Hells Canyon reservoir upstream end 272.5
Indian Creek 271.3
Pine Creek 271
Hells Canyon dam 247.6
USGS Gage No. 13290450, Snake River at Hells Canyon dam 247 73,300
Johnson Bar 230

¥ River miles are measured moving upstream from the mouth of the Snake River at its confluence with

the Columbia River in Washington.
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Drainage Area

Snake River (square miles)
Location Mile (if available)
USGS Gage No. 13290460, Snake River at Johnson Bar 229.9 73,400
Pittsburg Landing 215
Imnaha River 191.6
Salmon River 188.2
USGS Gage No. 13317660, Snake River below McDuff Rapids, at 175.7
China Gardens, Idaho
Lime Point 172
Grande Ronde River 168.7
USGS Gage No.13334300, Snake River near Anatone 167.2 92,960

In this section, we describe inflows to the project, the three project reservoirs, and flows
downstream of Hells Canyon dam. Additionally, we discuss navigation, flood control, and water rights.

3.3.1.1 Surface Water

In estimating the quantity of water entering the Hells Canyon Project, Idaho Power starts with the
flows passing the Snake River at the Weiser Gage (U.S. Geological Survey [USGS] Gage No. 13269000)
located at RM 351 (USGS, 2005¢), and then makes adjustments to account for accretion flows
downstream of the Weiser Gage based on flows from the Wildhorse River at Brownlee dam (USGS Gage
No. 13289960), Pine Creek near Oxbow, Oregon (USGS Gage No. 13290190), and the Snake River at
Hells Canyon dam (USGS Gage No. 13290450). In making inflow estimates, Idaho Power also takes into
account any changes in reservoir content.

Brownlee Inflows

Idaho Power uses the inflow estimates to evaluate current conditions and potential alternative
operations. Since hydrologic conditions vary greatly from one year to the next, Idaho Power selected five
representative years spanning a variety of water conditions. The five representative calendar years and
the corresponding hydrologic conditions are 1992 (extremely low); 1994 (medium-low); 1995 (medium);
1999 (medium-high); and 1997 (extremely high). For each representative water condition, figure 9
displays the seasonal variability of inflows to the project. Average daily inflows to Brownlee reservoir
during the five representative years ranged from a low of 4,712 cfs to a high of 93,029 cfs and averaged
19,681 cfs.

To provide the reader with an estimate of the frequency of each of these years®® we plotted
inflows on the flow duration curve and obtained an estimate of the percent exceedance associated with
each inflow value. The percent exceedances for each representative condition are summarized in table 5.

3 Page 146 of Idaho Power’s January 31, 2007, section 401 application includes table 6.1-4, which

provides the latest information on Brownlee inflows from Idaho Power’s modeling efforts.
Additionally, figure B-3 on page B-33 of the final license application includes a flow duration curve.
This information was used to develop frequency estimates.
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Figure 8. Selected USGS gage locations downstream from Hells Canyon dam. (Source: Staff)
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*  Prior to issuance of the draft EIS, 1994 was identified as a representative medium-low flow year, based on

analysis of the 1928 to 1999 flow record. However, Idaho Power’s (2007a) subsequent analysis of the 1911 to
2005 flow record resulted in reclassifying 1994 to a low flow year.

Figure 9.  Comparison of Brownlee reservoir inflows under extremely high (1997), medium
(1995), extremely low (1992), medium-high (1999) and medium-low (1994)* water
conditions. (Source: Idaho Power, 2004)
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Table 5. Frequency of annual inflows to Brownlee reservoir for five representative years.
(Source: Idaho Power as modified by staff)

Year Water Condition Average Annual Inflow Percent Exceedance
(cfs)

1992 Extremely low 8,400 18

1994 Medium low 10,800 28

1995 Medium 17,500 42

1999 Medium high 22,900 85

1997 Extremely high 31,300 97

As shown here, only about 18 years in 100 would be as dry or drier than 1992. Only about 3
years in 100 would be expected to be as wet or wetter than 1997

Tributaries

Several major tributaries flow into the Snake River and project reservoirs within the project
boundary; these are the Burnt River, Powder River, Brownlee Creek, Wildhorse River, Indian Creek, and
Pine Creek (refer to table 18). The Weiser River flows into the Snake River just above Brownlee
reservoir, and Granite Creek enters the Snake River 8.6 miles downstream of Hells Canyon dam. Deep
Creek is the first perennial tributary downstream of Hells Canyon dam, entering the river just downstream
of the dam on the Idaho side of the river. We characterize the drainage areas and key flow parameters for
major tributaries in table 18 (see section 3.5.1.2, Temperature).

Reservoirs

The physical characteristics of the three project reservoirs are described in table 6. Brownlee
reservoir is the dominant storage feature, accounting for more than 86 percent of the project’s total water
storage.

Table 6.  Physical characteristics of Brownlee, Oxbow, and Hells Canyon reservoirs. (Source:
Idaho Power, 2003a)

Hells Canyon

Characteristics Brownlee Reservoir Oxbow Reservoir Reservoir
Drainage basin area 72,590 72,800 73,300
(square miles)

Surface area 15,000 1,150 2,412
(acres)

Length 58 12 25
(river miles)

Shoreline perimeter 193 26 56
(miles)

Total volume 1,420,000 57,500 170,000
(acre-feet)

Full pool 2,077 1,805 1,688
(feet msl)

Minimum pool 1,976 1,800 1,683
(feet msl)
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Hells Canyon

Characteristics Brownlee Reservoir Oxbow Reservoir Reservoir
Mean depth 100 50 70
(feet)

Maximum depth 300 81 245
(feet)

Mean width 2,242 795 1,000
(feet)

Average retention time (days)® 36 1.4 4
Penstock centerline elevation 1,948 1,750 1,571.5
(feet msl)

Maximum powerhouse 35,000 28,000 30,500
discharge

(cfs)

*  Based on a typical inflow of 20,000 cfs. For Brownlee reservoir, we computed retention time as 36 days, not

the 34 days reported by Idaho Power.

Brownlee Reservoir

Brownlee reservoir fluctuates over a range of 101 feet from elevation 1,976 feet msl to 2,077 feet
msl. Typically, the minimum lake elevation occurs during the late winter to early spring period as the
reservoir is lowered (or, “drafted”) to provide flood storage capacity (see Flood Control section below).
Drafting to achieve this objective begins in mid-January under the Corps’ direction. The Corps requires
that the reservoir be no higher than elevation 2,034 feet msl*' by March 1 each year. Additional storage
to manage flooding in the Columbia River may also be required by the Corps. Over the five
representative years, minimum elevations during this period ranged from 2,022.57 feet msl to 2,076.85
feet msl as shown in figure 10.

Navigation needs also enter into Idaho Power’s management of outflow from Hells Canyon dam;
navigation needs are discussed further in section 3.3.1.3, Navigation.

The project as a whole, including the water released from Hells Canyon dam, is operated such
that a one-foot per hour ramping rate is maintained at Johnson Bar, located about 18 miles downstream of
Hells Canyon dam at RM 230.

Refill of Brownlee reservoir occurs during the spring and summer months and varies depending
on the allowable reservoir elevations required by the Corps. Typically Idaho Power attempts to refill
Brownlee reservoir by the end of June. Maintenance of minimum instream flows below Hells Canyon
dam may also affect refill. During the months of July and August, historical reservoir elevations ranged
from 2,045.50 feet msl to 2,076.85 feet msl over the five representative years.

Over the 6-year period from 1995 through 2001, Brownlee reservoir storage was used to provide
up to 237,000 acre-feet of water during the summer months for flow augmentation to assist with the
outmigration of juvenile salmon and steelhead from the lower Snake River under an energy exchange
agreement with the Bonneville Power Administration and cooperative agreement with federal wildlife
agencies involved in the Federal Columbia River Power System (USGS, 2005d). After 2001, Idaho
Power and Bonneville Power were unable to come to terms on a new energy exchange agreement and the
program was discontinued. In January 2005, the Interim Agreement under the Hells Canyon

3! This corresponds to an available storage of 500,000 acre-feet for flood control.
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*  Prior to issuance of the draft EIS, 1994 was identified as a representative medium-low flow year, based on
analysis of the 1928 to 1999 flow record. However, Idaho Power’s (2007a) subsequent analysis of the 1911 to
2005 flow record resulted in reclassifying 1994 to a low flow year.

Figure 10. Comparison of Brownlee reservoir average daily elevations under extremely high
(1997), medium (1995), extremely low (1992), medium-high (1999) and medium-low
(1994)* water conditions. (Source: Idaho Power, 2004)

Hydroelectric Project Settlement Process became effective. Under the terms of the Interim Agreement,
Idaho Power agreed to make best efforts to hold Brownlee reservoir at or near full elevation (about

2,077 feet msl) through June 20 each year, and thereafter, subject to certain conditions, to draft Brownlee
reservoir to elevation 2,059 feet msl, effectively releasing up to 237,000 acre-feet of water for flow
augmentation by August 7 each year (Idaho Power, 2005a).
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In September, Brownlee reservoir is once again drafted to provide storage of inflows above
required releases to support the upcoming fall Chinook spawning period. A relatively constant flow,
normally between 8,000 cfs and 13,000 cfs, is maintained downstream of Hells Canyon dam to ensure
that fall Chinook salmon construct their redds below a certain target flow elevation. Inflows in excess of
these releases are stored in Brownlee reservoir.

Once the fall Chinook spawning period ends in early December, Idaho Power attempts to
maintain the Snake River downstream of Hells Canyon dam at or above the flow target selected in the
preceding fall. Under moderate and higher inflow conditions, target flows are maintained without further
drafting of Brownlee reservoir. Under drier conditions, Brownlee reservoir may need to be drafted to
provide the minimum target flow downstream of Hells Canyon dam. The annual Brownlee reservoir
operations cycle then repeats beginning in mid-January as Brownlee reservoir is drafted in preparation for
the next flood control season.

Oxbow Reservoir

Oxbow reservoir fluctuates over a range of 5 feet, from elevation 1,800 feet msl to 1,805 feet msl.
Reservoir fluctuations tend to be short-term, even daily, rather than seasonal. As flows are ramped up
each day in response to regional demands for electricity, the Oxbow pool is drawn down. As power
demand wanes in the late evening, the flow through the Oxbow powerhouse is reduced or eliminated,
allowing the Oxbow reservoir to refill in preparation for the next day’s heavy load period.

As required by the current license, Idaho Power maintains a minimum 100-cfs flow in the Oxbow
bypassed reach, between the Oxbow dam and the powerhouse tailrace.

Hells Canyon Reservoir

Hells Canyon reservoir normally fluctuates over a range of 5 feet, from elevation 1,683 feet msl
to 1,688 feet msl. It has a potential minimum operating level of 1,678 feet msl. Reservoir fluctuations
tend to be short-term, often daily, rather than seasonal. During low flow periods, ramping constraints
below Hells Canyon dam may limit how much powerhouse flows and reservoir pool levels fluctuate.

Snake River Downstream of Hells Canyon Dam

Seasonal flows downstream of Hells Canyon dam respond to operations at Brownlee reservoir, as
described above. Fall Chinook salmon flow requirements, navigation flow requirements, and ramping
rate restrictions have particular influence. Average daily outflows downstream of Hells Canyon dam
reservoir during the 5 representative years ranged from a low of 6,960 cfs to a high of 98,100 cfs and
averaged 20,741 cfs (figurel1). Flows intended to benefit fall Chinook salmon, steelhead, and other
fisheries are described in more detail in section 3.6, Aquatic Resources.

3.3.1.2 Flood Storage

Idaho Power operates Brownlee reservoir to provide springtime flood control for the lower
Columbia River and, if necessary, the lower Snake River under the direction of the Corps. The goal of
flood control at Brownlee reservoir is to control major floods so that flows do not exceed 600,000 cfs in
the lower Columbia River at The Dalles (RM 188.9) and 400,000 cfs in the mid-Columbia near Hanford,
Washington,* although flood control at Hanford is usually incidental to what is being targeted at The
Dalles. Since Brownlee reservoir initially filled in May 1958, the highest peak flow at The Dalles was

2 Flow into the Hanford Reach is based on USGS measured flow at Gage No. 12472800, Columbia
River below Priest Rapids Dam at RM 394.5.
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*  Prior to issuance of the draft EIS, 1994 was identified as a representative medium-low flow year, based on

analysis of the 1928 to 1999 flow record. However, Idaho Power’s (2007a) subsequent analysis of the 1911 to
2005 flow record resulted in reclassifying 1994 to a low flow year.

Figure 11.

Comparison of Hells Canyon outflows (USGS Gage No. 13290450, Snake River at
Hells Canyon dam, Idaho-Oregon state line) under extremely high (1997), medium
(1995), extremely low (1992), medium-high (1999) and medium-low (1994) water
conditions. (Source: Idaho Power, 2004)
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699,000 cfs on June 8, 1961.* This flood would be lower under today’s conditions owing to construction
of additional flood control storage under the Columbia River Treaty. The Hells Canyon gage, activated in
July 1965, recorded a peak flow of 103,000 cfs on January 2, 1997. The peak inflow to the project (Snake
River at Weiser) during this event was 84,100 cfs on January 3, 1997 (USGS, 2005b).

Under the current FERC license, Brownlee reservoir is drawn down to elevation 2,034 feet msl or
below in order to provide 500,000 acre-feet of storage space for flood control. By March 31 each year, up
to an additional 500,000 acre-feet may be required by the Corps if necessary. Following a period of
analysis and revision to flood control rule curves in the 1980s, the Corps implemented a modified rule
curve procedure in 1998. Table 7 summarizes the required flood control storage space at Brownlee
reservoir as a function of inflow volume forecast at The Dalles and inflow forecast into Brownlee
reservoir. Values are interpolated between the various points in the table in accordance with the
procedures outlined in Idaho Power (2003a). Flood control requirements for Brownlee reservoir can
extend through June, and Idaho Power may have to spill at any or all three project developments
(Brownlee, Oxford, and Hells Canyon) to achieve flood control storage objectives.

Table 7. Required flood control draft at Brownlee reservoir based on November 1998 rule
curve. (Source: Idaho Power, 2003a)

Inflow Volume Forecast”

Date The Dalles <=75 MAF
Brownlee Brownlee
Storage Space Inflow Inflow Brownlee Inflow Brownlee Inflow
Required (£3 MAF) (=4 MAF) (=5 MAF) (= 6 MAF)
February 28 0 200 300 400
March 31 0 100 200 350
April 15 0 50 150 250
April 30 0 0 50 150

The Dalles = 85 MAF

Brownlee Brownlee
Storage Space Inflow Inflow Brownlee Inflow Brownlee Inflow
Required (£ 3 MAF) (=4 MAF) (=5 MAF) (= 6 MAF)
February 28 150 300 350 400
March 31 100 300 400 450
April 15 50 250 400 500
April 30 0 250 400 500

The Dalles = 95 MAF

¥ This flood event was not particularly severe on the Snake River because the maximum flow of the

Snake River near Anatone was 84,900 cfs on June 3, 1961, compared to the record flow of 195,000
cfs on June 18, 1974.
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Inflow Volume Forecast”

Brownlee Brownlee
Storage Space Inflow Inflow Brownlee Inflow Brownlee Inflow
Required (£ 3 MAF) (=4 MAF) (=5 MAF) (= 6 MAF)
February 28 200 300 350 400
March 31 150 300 400 500
April 15 100 300 425 550
April 30 50 300 450 600

The Dalles = 105 MAF

Brownlee Brownlee
Storage Space Inflow Inflow Brownlee Inflow Brownlee Inflow
Required (£3 MAF) (=4 MAF) (=5 MAF) (= 6 MAF)
February 28 300 400 400 400
March 31 200 425 475 500
April 15 150 450 525 600
April 30 100 450 550 700

The Dalles > 115 MAF

Brownlee Brownlee
Storage Space Inflow Inflow Brownlee Inflow Brownlee Inflow
Required (£ 3 MAF) (=4 MAF) (=5 MAF) (= 6 MAF)
February 28 300 400 500 500
March 31 250 450 600 750
April 15 200 500 650 850
April 30 150 550 750 980
Note: MAF — million acre-feet

*  The inflow forecast period is April through July. The inflow forecast is partially based on observed flows on

April 15 and 30.

3.3.1.3 Navigation

Article 43 of the current license states that the project is to be operated in the interest of
navigation downstream of Hells Canyon dam to maintain a flow of 13,000 cfs in the Snake River at Lime
Point (RM 172) at least 95 percent of the time, when determined by the Corps to be necessary for
navigation. Regulated flows of less than 13,000 cfs are limited to the months of July, August, and
September, during which time the project is to be operated in the best interest of power and navigation, as
mutually agreed to by Idaho Power and the Corps. The minimum flow during periods of low flow or
normal minimum plant operations is to be 5,000 cfs at Johnson Bar (RM 230), at which point the
maximum variation in river stage is not to exceed 1 foot per hour. In September 1988, the Corps and
Idaho Power agreed to maintain a higher minimum of 6,500 cfs downstream of Hells Canyon dam.
Brownlee reservoir is not drafted to meet either the 6,500 or 13,000 cfs flow targets. Inflow is passed
when flows are below 6,500 cfs.

In 2001, under a voluntary agreement with the Corps and the Northwest Professional Power
Vessel Association (NPPV A), Idaho Power began providing timed releases of 8,500 cfs below Hells
Canyon dam, while maintaining a floor of 6,500 cfs. The timed-release schedule was refined for the
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summer of 2002, and Idaho Power generally followed it through July of 2006. Timed releases, or pulses,
for boating purposes are complicated by the travel time of the pulses from the point of release at the Hells
Canyon dam to the various rapids downstream. Releases arrive sooner and are more effective at locations
closer to the dam. For example, it takes about 3 hours for a release to arrive at Wild Sheep Rapids, but as
many as 16 hours to arrive at McDuff Rapid. At Wild Sheep Rapids the flow is almost identical to the
pulsed release, while at McDuff, the pulse is attenuated, or flattened, due to the distance traveled and the
intervening flow contribution by tributaries.

Additional information about recreational boating use downstream of Hells Canyon dam is
provided in section 3.10.1.1, Regional Recreational Setting.

3.3.1.4  Water Rights
Idaho Power operates the project under water rights from both the state of Idaho and the State of

Oregon. Table 8 summarizes the water rights for the project. Idaho Power (2003a) provides detailed
information about non-project related water rights within the project boundary.

Table 8.  Project-related water rights for the Hells Canyon Project. (Source: Idaho Power,
2003a)
Expiration Date =~ Development or
(If Applicable)’ or Location
No. Priority Date Description Description Use(s)
Oregon License No. HE Expires December Oxbow 26,500 cfs Hydroelectric
161 31,2011 generation
Oregon License No. HE Expires December Brownlee 24,500 cfs and Hydroelectric
188 31,2010 storage up to generation
1,500,000 acre-
feet of which
1,000,000 acre-
feet are useable.
Oregon License No. HE December 31, 2017 Hells Canyon 27,000 cfs and Hydroelectric
189 storage up to generation
183,000 acre-feet
of which 12,000
acre-feet are
useable.
Oregon Water Right 50644  December 9, 1988 Overall project 0.22 cfs Irrigation
boundary
Oregon Water Right 50570  February 24, 1986 Overall project 0.20 cfs Domestic
boundary
Oregon Water Right 30551 March 10, 1960 Overall project 0.20 cfs Domestic/
boundary irrigation
Oregon Water Right Bake May 29, 1987 Overall project 0.77 cfs Domestic
242 boundary
Oregon Water Right Bake June 1, 1987 Overall project 0.35 cfs Domestic
243 boundary
Oregon Water Right 72198 1878 Overall project 0.69 cfs Irrigation
boundary
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Expiration Date

Development or

(If Applicable)® or Location
No. Priority Date Description Description Use(s)
Oregon Water Right 72611 May 31, 1947 Overall project 1.29 cfs Irrigation
boundary
Oregon Water Right 63298 August 13, 1981 Overall project 130.0 cfs Fish ladder and
boundary attraction for
trapping
Oregon Water Right 12778 April 22, 1992 Overall project 0.29 cfs Fish propagation
boundary
Oregon Water Right 15318  November 6, 2000 Overall project 1.80 cfs Fish propagation
boundary
Idaho Water Right May 20, 1960 Overall project 0.086 cfs from Irrigation
03-10162 boundary Snake River
Idaho Water Right December 31, 1959  Overall project 0.12 cfs from Irrigation
03-10168 boundary Snake River
Idaho Water Right June 12, 1989 Overall project 0.50 cfs from Domestic
69-07098 boundary groundwater
Idaho Water Right December 10, 1974  Overall project 0.04 cfs from Domestic
69-11490 boundary groundwater
Idaho Water Right 03-7063 September 23, Overall project 0.06 cfs from Irrigation
1996 boundary Snake River
Idaho Water Right December 1, 1967 Overall project 0.20 cfs from Irrigation
03-10167 boundary Snake River
Idaho Water Right December 1, 1967 Overall project 0.02 cfs from Irrigation
79-13952 boundary spring
Idaho Water Right December 1, 1967 Overall project 0.04 cfs from Domestic
79-13953 boundary groundwater

The Idaho Power response to OWRDI1 is used in particular.

Idaho Power is in the process of re-applying for the Oregon water rights under the State’s Hydropower

Application Review Team (HART) Process and is providing updated information on the description of those

rights via that process.

Additionally, two important regional processes affect water rights in the project vicinity. Under
the Swan Falls Agreement.* signed in October 1984, Idaho Power agreed to subordinate its Swan Falls

water rights along with the water rights of its other projects located along the Milner-to-King Hill reach of

the Snake River to specific flow levels that would allow for some continued and future development of
water resources upstream of Swan Falls (Law Offices of Rosholt, Robertson and Tucker, 1997). The
agreement is relevant to the Hells Canyon Project because flows into the project are affected by the
minimum instream flows of 3,900 cfs from April 1 to October 31 and 5,600 cfs from November 1 to
March 31 that are required by the agreement, as measured at Murphy (RM 453.5 near Swan Falls).
Inflows to the Hells Canyon Project may be higher than would occur in the absence of the agreement.

The Swan Falls Agreement includes the following elements:

34
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1. the State of Idaho will enforce the State Water Plan and assert that the Snake River is fully
appropriated as necessary to enforce that plan;

2. the flows above the established minimums were placed in trust with the State of Idaho and
are only to be allocated to other uses upon findings that the proposed appropriations would
comply with specific regulatory provisions intended to protect [daho Power’s generation
potential;

3. the State of Idaho would initiate a general adjudication of the Snake River basin; and

4.  the State of Idaho would support the establishment of an effective water marketing system
and recognize Idaho Power’s ability to lease, purchase or otherwise acquire water from
sources upstream for power generation purposes.

The second major process, which is described in item 3 above, is the Snake River Basin
Adjudication (SRBA). Under the terms of the agreement there are three principal components. The Nez
Perce Tribal Component quantifies the Tribe’s on-reservation consumptive use reserved water right at
50,000 acre-feet per year and provides the Tribe with $60.1 million for water and fisheries purposes,
including funds for land acquisition, cultural preservation, and fish related projects, and $23 million for
water supply and sewer systems. It provides the Tribe with management authority of the Kooskia
National Fish Hatchery and ownership of more than 11,000 acres of BLM-administered land within the
reservation valued at $7 million. The second component is the Salmon/Clearwater Habitat Management
and Restoration Initiative that provides for the Idaho Water Resource Board (State of Idaho) to hold
minimum instream flow water rights on selected streams of importance to the Tribe. Finally, the Snake
River Flow Component provides a 30-year agreement to allow the BOR to lease up to 427,000 acre feet
of water per year for flow augmentation® and provides that the Bureau may acquire up to 60,000 acre-
feet of consumptive natural flow water rights from the Snake River. Additionally, the settlement provides
the Tribe with the use of 200,000 acre-feet of stored water in Dworshak reservoir for use as temperature
control and flow augmentation. Finally, it includes a $12.7 million dollar fish habitat improvement fund
for use in improving habitat in the Salmon and Clearwater River basins.

The SRBA District Court partially decreed federal reserved water rights for the Hells Canyon
National Recreation Area and quantified the rights based on identified flows and lake levels on 32 streams
and lakes. These rights are subject to subordinations to certain existing and future rights. The Court also
entered a partial decree for the federal reserved water rights on six Wild and Scenic rivers and quantified
the rights for each of the six rivers*® as an instream flow amount.

3.3.2 Environmental Effects

In this section, we assess the effects of project operations on flood storage, reservoir levels,
outflows from Hells Canyon dam, downstream river locations important to navigation and recreation,
daily flow fluctuations downstream of Hells Canyon dam, and water rights. In our assessment, we rely on
results of Idaho Power’s computer simulation of the project (Bowling and Whittaker, 2005; Bowling,
2005a,b; Parkinson et al., 2005a; Idaho Power, 2005b,c; Brink and Chandler, 2005; Parkinson and
Bowling, 2005).

3 Flow augmentation occurred throughout the middle and later 1990s on an interim basis. A nominal

amount of 427,000 acre-feet per year was provided. The agreement makes this a more permanent
arrangement.

The six rivers include the Salmon River, Middle Fork Salmon River, Rapid River, Selway River,
Lochsa River and Middle Fork Clearwater River. All are tributaries to the Snake River downstream
of Hells Canyon dam.
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In simulating project operations, Idaho Power used CHEOPS, a simulation model for evaluating
physical and operational changes at multiple-development hydroelectric projects. CHEOPS preserves the
coordination that characterizes Idaho Power’s operation of the three developments. The model is driven
by a calculated daily average Snake River inflow to Brownlee reservoir. Brownlee development
discharges, combined with Wildhorse River flow, become inflows to the Oxbow development. Oxbow
discharges combine with the Oxbow bypassed flow and Pine Creek flow to become inflows to the Hells
Canyon development. The CHEOPS model consists of two separate, but linked, modules: a rule curve
module and an energy module. The rule curve module uses daily average inflow, along with user-
established target reservoir elevations, plant capacity, and minimum flow requirements, to calculate daily
average project outflows. These daily average outflow calculations are then input into the energy module,
which uses an energy load shape to produce 15-minute water releases responsive to the variation in
energy demands during the course of the typical day. Further details of the model can be found in
Parkinson (2003).

Idaho Power used five typical annual hydrologic conditions (or pentiles) to capture the range of
operations that would occur over the term of a new license. Actual Brownlee reservoir inflows for 5
recent years were used as proxies for the five hydrologic conditions: extremely low—1992; medium-
low—1994; medium—1995; medium-high—1999; and extremely high—1997 (see section 3.3.1.1,
Surface Water).

3.3.2.1  Proposed Operations

With one exception, Idaho Power proposes to operate all three developments under the same
constraints as those that characterize current operations (section 2.2.2, Proposed Project Operations).
The exception relates to winter flood control requirements, whereby Idaho Power would provide flood
storage at Brownlee reservoir equivalent to a maximum draft rate without spill of 3 feet per day over a 2-
or 3-day period, not to exceed a total of 9 feet. This provision would apply only in December and
January, and it would occur only on a case-by-case request from the Corps. In light of the occasional
nature of this operational constraint, it is not separately modeled in CHEOPS. Refer to this document’s
appendix D, Modeled Constraints for Idaho Power Company’s Proposed Operations and Operational
Alternatives, for the constraints used in simulating Idaho Power’s Proposed Operations.

At the request of Commission staff, Idaho Power evaluated differences between modeled
Proposed Operations and actual historical flow and reservoir data reflective of Current Operations
(Bowling, 2004). Because of the complex nature of simulation modeling of a multi-development
hydroelectric project, there will always be differences between simulated operations and actual historical
operations, since modeling constraints cannot replicate the real-time decisions of the project operators.
Although there are some differences between simulated and historical operations, we conclude that such
differences result from the limitations of modeling, not from any substantive differences between
Proposed and Current Operations. Accordingly, we consider the effects of Idaho Power’s Proposed
Operations to be indistinguishable from the ongoing effects of Current Operations.

3.3.2.2 Operational Recommendations and Alternative Evaluation Scenarios

In response to Commission staff’s Ready for Environmental Analysis notice, we received
40 operation-related recommendations from resource agencies, tribes and other interested parties
(table 9). The recommendations fall into several categories as to their primary purpose: flood control;
flow augmentation/shaping; navigation; recreational access; warmwater fish spawning; fall Chinook flow
program flows; Oxbow minimum flows; ramping rates; and fish stranding. Because these
recommendations are directed at project operations, they could potentially affect reservoir levels and river
flows.
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Table 9. Operational recommendations. (Source: Staf¥)

Recommending Recommendation

Entity” Category Recommendation

Corps-1 Flood control The flood control draft for Brownlee in preparation of the spring runoff should be determined consistent with
the November 1998 Procedure for Determining Flood Control Draft at Brownlee reservoir.

Corps-2 Flood control For winter flood control operations, the Corps and Idaho Power would handle future winter flood control
operations for Brownlee reservoir on a case-by-case basis. In the event flood control operations are necessary
to control winter flood events, Idaho Power would comply with a Corps’ request for storage at Brownlee
reservoir equivalent to a maximum draft rate without spill of 3 feet per day over a 2- or 3-day period, not to
exceed a total of 9 feet, for the months of December and January only.

CTUIR-S, Flood control Idaho Power, in consultation and collaboration with the Corps, other appropriate agencies, and interested tribes,

NPT-6 should revise flood control operations so as to shift a minimum of 110,000 acre-feet in flood control space from
Brownlee reservoir to Lake Roosevelt reservoir in March-through-May period during low to average flow
years, defined as water years when the January-through-July unregulated runoff is less than or equal to 28
million acre-feet at Lower Granite dam.

NMFS-18 Flood control Idaho Power should provide shifts in flood control from Brownlee reservoir to Grand Coulee reservoir if
requested by the Corps based on a determination that flood control will not be compromised. The Corps would
determine the appropriate timing and amount of flood control space to accommodate the shift.

NMEFS-8 Flow augmentation Idaho Power should refill Brownlee reservoir to within 1 foot of the April 15 and April 30 minimum elevations
necessary to meet the Corps’ flood control requirements. After April 30, Idaho Power should coordinate the
refill of Brownlee reservoir with NMFS to ensure that the refill of Brownlee reservoir does not result in any
drastic reductions of spring flows as measured at Lower Granite dam.

NMEFS-9 Flow augmentation Idaho Power should refill Brownlee reservoir to full pool (elevation 2077 feet msl) by June 20 of each year,

unless otherwise initially agreed to by NMFS, and subsequently agreed to by the Commission. Idaho Power
should, to enhance migration conditions for juvenile fall Chinook salmon, release 237 kaf (1,000 cfs) of stored
water from Brownlee reservoir (draft to elevation 2,059 feet msl) between June 21 and July 31. Idaho Power
should release at least 150 kaf (draft to elevation 2,066 feet msl) of this water no later than July 15 of each year,
but may maintain Brownlee elevations through the three-day Fourth of July weekend to enhance recreational
use of the reservoir. Idaho Power should not refill Brownlee reservoir at any time between June 21 and August
31. Deviations from these operations may be allowed with the written consent of NMFS and subsequent
approval by the Commission, or in emergency situations (e.g., regional energy related emergency or the need to
protect human life).
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Recommending
Entity®

Recommendation
Category

Recommendation

CTUIR-9

NPT-7

CTUIR-7,
NPT-5

Flow augmentation/
fall Chinook flow program

Flow augmentation/
fall Chinook flow program

Flow augmentation

Idaho Power, in consultation with tribal, state, and federal fisheries agencies, should investigate and implement
actions to make the most efficient use of Brownlee reservoir storage to meet anadromous fish needs on an
annual basis. Specifically, Idaho Power should: (1) manage Brownlee operations to draft Brownlee reservoir
by May 15 for spring flows; (2) refill Brownlee reservoir by June 15 to elevation 2077 feet msl for summer
flow storage for fish flows and pass remaining inflows during this period; and (3) draft Brownlee reservoir for
summer flow augmentation by August 1 and then refill to a level necessary to provide minimum flows of 9,000
cfs for fall Chinook spawning and incubation downstream of the project. Such Brownlee reservoir operations
should be managed annually based on a sliding scale determined by the National Weather Service’s January to
July runoff forecast at Lower Granite dam to provide flow augmentation for downstream anadromous fish
spawning, incubation, rearing, and migration.

Idaho Power, in consultation with state and federal fisheries agencies and tribes, should investigate and make
the most efficient use of Brownlee storage to meet anadromous fish needs on an annual basis. Specifically,
Idaho Power should (1) manage Brownlee reservoir operations to draft Brownlee reservoir by May 15 for
spring flows; (2) refill Brownlee reservoir by June 15 to elevation 2077 feet msl for summer flow storage for
fish flows and pass remaining inflows during this period; and (3) draft Brownlee for summer flow
augmentation by August 1 and then refill to a level necessary to provide minimum flow of 8,500 cfs for fall
Chinook spawning and incubation downstream of the project. These Brownlee reservoir operations should be
managed annually based on a sliding scale determined by the National Weather Services’ January-to-July
runoff forecast at Lower Granite dam to provide flow augmentation for downstream anadromous fish
spawning, incubation, rearing, and migration.

Idaho Power should maintain Brownlee reservoir at its upper flood control rule curve elevation from February
28 through April 15 each year so as to accrue additional storage to assist in meeting spring target flows for
anadromous fish required by Biological Opinions for the Federal Columbia River Power System. The new
license should reflect the modified flood control requirements in the most recent Corps’ review of flood control
and should allow for future modification of flood control requirements as determined by subsequent flood
control reviews and the ongoing effects of global warming and climate change.
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Recommending
Entity®

Recommendation
Category

Recommendation

AR/IRU-22

ODFW-32

CTUIR-6

Interior-22

NPT-2

Flow augmentation/
shaping

Flow augmentation/
shaping

Flow shaping

Flow shaping

Flow shaping

Idaho Power should pass and shape flushing flows to aid anadromous fish outmigration. This includes the
following measures:

1. Cooperate with BOR in leasing water rights for flow augmentation purposes.

2. Timely pass all upper Snake River water through the project to provide benefits to fisheries resources
downstream of the project. Such pass through should take place in consultation with and subject to the
approval of the appropriate tribes and state and federal agencies.

3. Use best efforts to hold Brownlee reservoir at or near full elevation through June 20, and, thereafter, draft
Brownlee reservoir to elevation 2059 feet msl, releasing up to 237,000 acre-feet by August 7.’

4.  Cooperate with the BOR in shaping BOR storage water releases from upstream of Milner dam that cannot
be delivered to Brownlee reservoir by August 31 by releasing up to 100,000 acre-feet of storage water
from Brownlee reservoir from June 21 to August 31.

Idaho Power should cooperate with the BOR in leasing water rights, funded by the BOR, for flow augmentation
purposes. Idaho Power should also make appropriate arrangements for passing of BOR flow augmentation
water through the project. Idaho Power should shape BOR flow augmentation storage water releases from
upstream of Milner dam that cannot be delivered to Brownlee reservoir by August 31, by releasing up to

100 kaf of storage water from Brownlee reservoir from June 21 to August 31 and refilling Brownlee reservoir
with an equivalent amount of BOR water released for flow augmentation when that water reaches Brownlee
reservoir. Idaho Power should attempt to hold Brownlee reservoir full through July 4 and thereafter coordinate
releases from Brownlee reservoir, up to 237 kaf, by August 7. Idaho Power should consult with the Corps for a
Brownlee reservoir target refill date of June 20, once the project is released from flood control requirements.

Idaho Power should timely pass all Upper Snake River water through the project to provide benefits to fisheries
resources downstream of the project, in consultation with, and subject to the approval of, the Umatilla Tribes
and other appropriate tribes and state and federal agencies.

Idaho Power should pass BOR flow augmentation water releases that reach Brownlee reservoir prior to August
29 (which assumes a 2-day routing time to Lower Granite reservoir) and shape all BOR flow augmentation
water releases that do not reach Brownlee reservoir prior to August 29 (which assumes a 2-day routing time to
Lower Granite reservoir).

Idaho Power should provide timely pass through of all water released from BOR reservoirs for flow
augmentation for salmon downstream of the Hells Canyon Complex (up to 427,000 acre-feet) and all natural
flow rights acquired (up to 60,000 acre-feet) in the upper Snake River water through the Hells Canyon
Complex by August 31 of each year. If any portion of the upper Snake River water dedicated for flow
augmentation for salmon downstream of the Hells Canyon Complex in any given year is not passed through the
Hells Canyon Complex, Idaho Power should release the amount not delivered in July.



Recommending Recommendation
Entity” Category Recommendation
Interior-26 Recreation Idaho Power, to the maximum extent practical, should maximize use of recreation access sites by holding

ODFW-51

NMEFS-1

€L

NMFS-2

NPT-1

Warmwater fish spawning

Fall Chinook flow program

Fall Chinook flow program

Fall Chinook flow program

Brownlee reservoir, at or near full elevation (approximately 2,077 feet msl) through June 20. The flow
augmentation draft from Brownlee should stop during the Fourth of July holiday or begin after the Fourth of
July holiday, if at all possible.

Idaho Power should operate the project for a Brownlee reservoir target refill date of June 30. Beginning on
May 21, a 30-day period should be protected, during which time Brownlee reservoir should not be drafted more
than 1 foot from the highest elevation reached during the 30-day period. From the end of the 30-day period
through July 4, the Brownlee reservoir may be drafted more than 1 foot, but an elevation of at least 2,069 feet
above mean sea level should be maintained through July 4, unless initiation of flow augmentation occurs before
July 4.

Idaho Power should provide stable flows (i.e., no load following) downstream of Hells Canyon dam of between
8,500 and 13,500 cfs (dependent upon runoff forecasts) throughout the spawning season to ensure that
spawning fall Chinook salmon redds are created at elevations that are protected during the winter peak load
period. These flow restrictions should commence after the weekly spawning surveys in early October indicate
that fall Chinook salmon are spawning between RM 146.8 (head of Lower Granite reservoir) and RM 247.6
(Hells Canyon dam) and continue until spawning surveys indicate that spawning is complete (typically early
December). Idaho Power should monitor redds weekly and coordinate redd monitoring and project operations
with NMFS and FWS to ensure that this operation remains effective for fish protection for the duration of the
new license.

Idaho Power should provide instantaneous minimum flows downstream of Hells Canyon dam that are equal to
or greater than the stable flows provided during the preceding fall Chinook salmon spawning period throughout
the incubation period to protect fall Chinook salmon redds, unless NMFS agrees that shallow water redds, as
identified by weekly spawning surveys and ground truthing, can be fully protected with a lower minimum flow.
These flow restrictions should commence after weekly spawning surveys indicate that fall Chinook salmon
spawning is complete (typically by early December) and continue through the winter and spring until the end of
fry emergence, typically mid- to late May in the upper Hells Canyon reach. Idaho Power should coordinate
redd monitoring and project operations with NMFS and FWS to ensure that this operation remains effective for
the duration of the new license.

Idaho Power should continue its fall Chinook flow program operation over the term of the license. This
includes providing stable flows between 8,500 cfs and 13,000 cfs from Hells Canyon dam during the fall
Chinook spawning period (October 1 through December 31) to protect redds from becoming dewatered.
During the spawning season, Idaho Power should monitor the shallowest redds to ensure they do not become
dewatered. In the event that spawning flows need to be altered, Idaho Power should report to tribal, federal,
and state fisheries managers of any operational change necessary to protect redds.
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Recommending
Entity®

Recommendation
Category

Recommendation

CTUIR-14,
NPT-14

Corps-3,
NPPVA-1

FS-29

Interior-43

Interior-63

NMEFS-15

FS-30

Flow augmentation

Navigation

Navigation

Oxbow minimum flows

Oxbow minimum flows

Flow measurement location

Ramping rate adaptive
management plan

Idaho Power should maintain a minimum flow of 6,500 cfs immediately downstream of Hells Canyon dam and
13,000 cfs at Lime Point.

Idaho Power should operate the project in the interest of navigation to maintain the following flow targets
continuously throughout the year: (1) an instantaneous minimum of 8,500 cfs upstream of the mouth of the
Salmon River, as measured at the Hells Canyon dam gaging station (RM 247.0); and (2) an instantaneous
minimum of 11,500 cfs downstream of the mouth of the Salmon River as measured at the Snake River below
McDuff Rapids gaging station (RM 175.5). If daily inflows into Brownlee reservoir drop below 8,500 cfs,
Idaho Power should not be required to meet these minimum flows. When the 3-day moving average for
Brownlee reservoir inflow is less than 8,500 cfs, the instantaneous minimum release required from Hells
Canyon dam for the current day will be equal to the previous 3-day moving average for Brownlee reservoir
inflow. When the 3-day moving average for Brownlee reservoir inflow is less than 8,500 cfs between July 1
and September 30, Idaho Power can seek a temporary variance from the Corps for the flow requirements.

Idaho Power should maintain a year-round minimum flow downstream of Hells Canyon dam of 8,500 cfs or
project inflow (whichever is less) to provide for safe navigation for the duration of the license.

Idaho Power should provide a conservation flow in the Oxbow bypass reach sufficient to meet state water
quality standards and life history requirements for bull trout. The determination of the flow should employ
state-of-the-art methodologies to determine the duration, timing, and quantity of the flow necessary to protect
bull trout and provide for the movement, foraging, and rearing of adult and sub-adult bull trout in the Oxbow
bypass reach between Hells Canyon reservoir and Oxbow dam, including unrestricted access to Pine and Indian
creeks.

Idaho Power should provide adequate flows and oxygen supplementation to maintain water quality parameters
in the Oxbow bypass reach.

Idaho Power should measure flows and ramping rates (stage height) within 1 mile downstream of Hells Canyon
dam, or at the first location downstream where consistent and accurate information can be collected. Ata
minimum, this information should be collected at 15-minute intervals. Idaho Power should provide access to
this information (both “real-time” and historical information) via the Internet.

Implement a 12-year adaptive management plan to determine ramping rates based on monitoring sequential
modification of: (1) the minimum flow monitoring location; (2) DO augmentation; and (3) seasonal run-of-
river operation.
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Recommending
Entity®

Recommendation
Category

Recommendation

Interior-66

AR/IRU-25

Corps-6

NPT-4

AR/IRU-24

CTUIR-10

Ramping rate adaptive
management plan

Ramping rates

Ramping rates

Ramping rates/effects on
fish migration through
Lower Granite reservoir due
to Seiche (wave effect on
velocities)

Ramping rates/fish
stranding

Ramping rates/fish
stranding

Idaho Power should work with FWS to determine what operations support conservation of aquatic species
downstream of the Hells Canyon dam. Toward that objective, Idaho Power should modify the operation of
Hells Canyon dam to include experimental periods of various operating regimes and seasonal enhancement of
DO, while assessing the effects of these changes on the lotic ecosystem and sensitive species in the Snake River
of Hells Canyon. Idaho Power should, in cooperation with FWS, design and conduct monitoring programs for
selected species and ecosystem processes under the current peak-loading mode of operation. Operations would
be modified sequentially to assess changes in the benthic community and aquatic habitats in the Snake River
downstream of Hells Canyon dam. Study design would be based on an adaptive approach where study results
of the first scenario provide the basis for whether and how to evaluate the next operational scenario.

Idaho Power, in coordination with a Technical Advisory Committee, should identify and implement restrictions
on a range of changes in daily maximum discharge to protect biological and other resource values in the Snake
River downstream of Hells Canyon dam. The studies should be designed and evaluated by the Technical
Advisory Committee. Based on the study results and the recommendation of the Technical Advisory
Committee, Idaho Power should modify project operations with respect to maximum daily change in discharge
at Hells Canyon dam to provide an optimal range of benefits and effects across resource values.

The maximum variation in river stage should not exceed 1 foot per hour as measured at the Snake River at
Johnson Bar gaging station (RM 230).

If flows at Lower Granite dam fall below 30,000 cfs at anytime during the juvenile fall Chinook salmon
outmigration through Lower Granite dam, including fall Chinook salmon outmigrating from Clearwater River,
Idaho Power should minimize ramping rates to 2 inches per hour to prevent flow fluctuations from backflow
effects caused by power peaking.

Idaho Power, in coordination with the Technical Advisory Committee, should identify and implement a
minimum flow that maintains connection to main river flow for most of the important entrapment pools
identified in Idaho Power’s analysis. This flow would be implemented during the fall Chinook
rearing/outmigration period, which extends from late winter into the early summer.

Idaho Power, in consultation with tribal, state, and federal fish and wildlife agencies, should restrict load
following (i.e., “power peaking”) during fall Chinook spawning and emergence and early rearing and when
flows reach 30,000 cfs and below at Lower Granite dam. Flow fluctuations (ramping rate) from the project
during these periods should vary by no more than 2 inches per hour. Idaho Power, in consultation with tribal,
state, and federal fish and wildlife agencies, should establish critical flow levels for the protection of juvenile
fall Chinook salmon downstream of the project to protect them from stranding and entrapment.
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Entity” Category Recommendation

AR/IRU-23 Ramping rates/fish Idaho Power should operate under the following requirements for ramping rates in the Snake River downstream
stranding/measurement of Hells Canyon dam:
location 1. From October 20 to December 7, Idaho Power should continue the fall Chinook flow program (no

ramping).
2. From December 8 to October 19, ramping rates should vary by no more than 2 inches per hour.

From March 1 to May 31, Idaho Power should monitor and identify potential stranding sites in the Snake
River downstream of the project to the confluence with the Salmon River and operate the project, and/or
take such other measures as may be necessary, to minimize the potential for stranding of juvenile fall
Chinook salmon. Idaho Power should work with the Technical Advisory Committee to craft and
implement operations to minimize stranding, including identifying and implementing minimum flows.

4. Ramping rate compliance should be measured at Hells Canyon dam, rather than 17.6 miles downstream at
Johnson Bar.

5. Idaho Power, in cooperation with the Technical Advisory Committee, should develop and implement a
monitoring and reporting protocol.

ODFW-33 Ramping rates/flow Idaho Power should implement the ramping rates and minimum flows as described below. The ramping rate
measurement location should be enforced below each of the three dams and apply to load following operations, as well as to project
start-up and planned project shutdowns.

—  From December 12 through March 20, Idaho Power should use a 6-inches-per-hour ramping rate.

—  From March 21 through June 21, Idaho Power should use a ramping rate of 4 inches per hour and
maintain a minimum flow of 11,500 cfs.

—  From June 22 through September 30, Idaho Power should use a 6-inches-per-hour ramping rate with a
10,000 cfs daily flow change limit.

—  From October 1 through October 20, Idaho Power should use a 6-inches-per-hour ramping rate.

—  From October 21 through December 11, Idaho Power should implement the fall Chinook flow program
including no ramping.

—  Idaho Power should measure compliance of project operations within 1 mile of Hells Canyon dam.
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Recommending Recommendation

Entity®

Category

Recommendation

NMEFS-6

NPT-3

Ramping rates/stranding

Ramping rates/stranding

Idaho Power should release flows sufficient to ensure that the largest juvenile entrapment areas are reconnected
with the mainstem Snake River for at least 2 hours on a daily basis, to the extent that spring flow conditions
allow. In addition, when the daily average temperature in any entrapment pool exceeds 16°C for more than 3
days or when peak water temperatures in any entrapment pool exceed 18°C for more than 4 hours, Idaho Power
should release stable flows of at least 11,500 cfs (unless otherwise agreed to by NMFS, and subsequently by
the Commission) through the remainder of the rearing period to ensure that fish in the largest entrapment pools
can readily move to the main river channel and avoid these stressful temperatures. These measures may be
modified after NMFS initially approves, and the Commission subsequently approves, new operations to protect
juvenile fall Chinook salmon rearing in shallow water areas downstream of the project.

During fall Chinook rearing (April to May), Idaho Power should limit load following operations to no more
than 2 inches per hour to minimize or eliminate stranding and entrapment by project operations. Idaho Power
should monitor the formation of entrapment pools under this operation and if the sites form, and stranding
occurs under the 2-inches-per-hour ramping rate operation, Idaho Power should reconnect the entrapment sites
to the river channel twice in a 24-hour period through releases of water at Hells Canyon dam.

Notes:

a

AR/IRU — American Rivers and Idaho Rivers United

BOR — Bureau of Reclamation

cfs — cubic feet per second

C — Celsius

Corps — U.S. Army Corps of Engineers

CTUIR — Confederated Tribes of the Umatilla Indian Reservation

DO — dissolved oxygen

FS — U.S. Forest Service

FWS — U.S. Fish and Wildlife Service
Interior — U.S. Department of the Interior
kaf — thousand acre-feet

msl — mean sea level

NMFS — National Marine Fisheries Service

NPPVA — Northwest Professional Power Vessel Association

NPT — Nez Perce Tribe

ODFW — Oregon Department of Fish and Wildlife

RM — river mile

Appendix A provides a crosswalk between the alpha-numeric identifiers used throughout the EIS and the identifying numbers used by the recommending

parties to identify their terms, conditions, recommendations, and prescriptions.



At the direction of Commission staff, Idaho Power simulated a set of operational scenarios, upon
which the staff relied in assessing the effects of the various operation-related recommendations. We
developed these scenarios based on our evaluation of comments received during the scoping process. In
this final EIS, we make use of 3 alternative operational scenarios, which are as follows:

e Scenario 1, Stabilized Hells Canyon Release—This scenario uses the Hells Canyon
reservoir to reregulate the load-following operations of the two upstream developments,
thereby stabilizing the project’s downstream releases. Operational flexibility to meet
fluctuating load demands would be maintained at the Brownlee and Oxbow developments.
We examine a range of potential downstream release stabilization levels under this scenario:

(a) instantaneous outflow from Hells Canyon dam equals the average inflow to the
Hells Canyon reservoir during the previous 24 hours;

(b) maximum ramping rate of 2 inches per hour (year-round) with compliance
measured at the Hells Canyon gage, located 0.6 mile downstream of Hells Canyon
dam; and

(c) maximum ramping rate of 6 inches per hour (year-round) with compliance
measured at the Hells Canyon gage, located 0.6 mile downstream of Hells Canyon
dam.

e Scenario 2, Flow Augmentation with Stabilized Release—This scenario involves the
augmentation of downstream flows using 350,000 acre-feet of Brownlee reservoir storage
between June 21 and July 31 each year. The intent of this scenario is to improve anadromous
fish smolt outmigration in the lower Snake River. The Brownlee reservoir target elevation
would be 2,049 feet msl, and no additional water would be stored (i.e., the water surface
elevation would not be raised) prior to August 31. This scenario also includes a maximum
ramping rate of 2 inches per hour from March 1 through May 31) with compliance measured
at the Hells Canyon gage, located 0.6 mile downstream of Hells Canyon dam. ¥’

e Scenario 3, Navigation Target Flow—Under this scenario, Idaho Power would operate the
project to maintain downstream flow targets helpful to boating. It includes: (1) an
instantaneous year-round minimum flow of 8,500 cfs above the mouth of the Salmon River
measured at RM 247.0, and (2) an instantaneous year-round minimum flow of 11,500 cfs
downstream of the mouth of the Salmon River measured at RM 175.5. When daily flows into
Brownlee reservoir drop below 8,500 cfs, the instantaneous minimum release required from
Hells Canyon dam for the current day would equal the previous 3-day moving average for
Brownlee reservoir inflow. At all times, the maximum variation in river stage at RM 230
would not exceed 1 foot per hour.

For further detail on how these operating scenarios were specified for evaluation purposes, refer
to appendix D.

37 In response to our additional information request, Idaho Power submitted three related scenarios to

the Commission on March 30, 2007. Scenario 7 evaluates the effect of a maximum ramping rate of 4
inches per hour from March 15 through June 15 with compliance measured at Johnson Bar. Scenario
8 evaluates the effect of downstream flow augmentation using 237,000 acre-feet of Brownlee
reservoir storage. Scenario 9 combines scenarios 7 and 8. Idaho Power filed revisions to this
response on April 25, 2007. The information provided by Idaho Power was primarily related to
economic effects; water resources effects would be expected to follow trends similar to earlier
scenarios. See appendix D for a description of all scenarios.
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3.3.23 Flood Storage

Starting in January and through the spring, Brownlee reservoir is operated under the direction of
the Corps to provide storage space for springtime flood waters. The Corps recommends that Brownlee
reservoir continue to be operated in accordance with the Corps’ November 1998 Procedure for
Determining Flood Control Draft at Brownlee Reservoir (table 9, recommendation Corps-1), which
requires a drawdown sufficient to provide up to 1 million acre-feet of flood storage. In addition, the
Corps recommends handling winter flood control operations on a case-by-case basis, subject to certain
specified maximum draft rates (table 9, Corps-2). Idaho Power’s Proposed Operations incorporates these
two recommendations from the Corps. The only effect relative to current operations would be occasional
drawdown associated with the winter flood control operation. When requested by the Corps, Idaho Power
would draft Brownlee reservoir to create flood storage. The maximum draft rate would be 3 feet per day
over a 2- or 3-day period, not to exceed a total of 9 feet. This request would occur only during the months
of December and January, and Idaho Power would not be required to spill to meet the Corps request.
During these months, Brownlee is normally at, or near, full reservoir level (2077 feet msl). The
drawdown, when requested, would lower the reservoir up to 9 feet. There are no competing reservoir
uses at this time of year that would be affected by this occasional mid-winter drawdown.

NMEFS (table 9, NMFS-8) recommends that Idaho Power control the level of Brownlee reservoir
so as to be within 1 foot of the Corps’ April 15 and April 30 target flood control elevations and then, after
April 30, coordinate the refill of Brownlee reservoir with NMFS to ensure that the refill does not result in
any drastic reductions of spring flows as measured at Lower Granite dam. Similarly, the Umatilla Tribes
and the Nez Perce Tribe (table 9, CTUIR-7 and NPT-5, respectively) recommend that [daho Power
maintain Brownlee reservoir at its upper flood control rule curve elevation from February 28 through
April 15 each year, so as to accrue additional storage to assist in meeting spring target flows for
anadromous fish. The effect of these recommendations would be to somewhat limit Idaho Power’s
operational flexibility by requiring that I[daho Power not provide more storage capacity in Brownlee
reservoir than that required by the Corps.

We address these recommendations and other recommendations that are directed at meeting
spring and summer target flows for anadromous fish more fully in Anadromous Fish Migration in section
3.6.2.1, but we note here that a certain degree of operational flexibility is required by Idaho Power
operators to ensure that the Corps’ target flood control elevations are met. Further, during medium to
high flow years, Brownlee reservoir is typically filling after April 30, capturing inflows as part of the
springtime flood control operation. Under these circumstances, the Corps controls the rate of Brownlee
reservoir’s refill.

The Umatilla Tribes and the Nez Perce Tribe recommend that Idaho Power, in consultation with
the Corps, interested tribes, and other appropriate agencies, revise flood control operations so as to shift a
minimum of 110,000 acre-feet of flood storage space from Brownlee reservoir to Lake Roosevelt
reservoir on the Columbia River in the March-through-May period during low to average flow years
(table 9, CTUIR-8 and NPT-6). NMFS (table 9, NMFS-18) makes a similar recommendation but
specifies that the timing and amount of the flood storage shift be determined by the Corps. In
section 5.2.2.1, Flood Storage, we discuss the issue of agency jurisdiction over flood control operations.

3.3.24 Brownlee Reservoir Levels

Operational constraints imposed on the Hells Canyon Project result in substantial seasonal
variation in modeled Brownlee reservoir levels. The modeled reservoir levels are also greatly affected by
hydrologic conditions. Refer to figures 12 through 16 for simulated daily average Brownlee reservoir
levels.
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Figure 12.  Simulated Brownlee reservoir levels for extremely low water conditions. (Source:
Bowling and Whittaker, 2005, as modified by staff)
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*  Simulation based on 1994. Prior to issuance of the draft EIS, 1994 was identified as a representative medium-

low flow year, based on analysis of the 1928 to 1999 flow record. However, Idaho Power’s (2007a) subsequent
analysis of the 1911 to 2005 flow record resulted in reclassifying 1994 to a low flow year.

Figure 13.  Simulated Brownlee reservoir levels for medium-low water conditions.® (Source:
Bowling and Whittaker, 2005, as modified by staff
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Figure 14. Simulated Brownlee reservoir levels for medium water conditions. (Source:
Bowling and Whittaker, 2005, as modified by staff)
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Figure 15. Simulated Brownlee reservoir levels for medium-high water conditions. (Source:
Bowling and Whittaker, 2005, as modified by staff)
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Figure 16. Simulated Brownlee reservoir levels for extremely high water conditions. (Source:
Bowling and Whittaker, 2005, as modified by staff)

Under Idaho Power’s Proposed Operations, the modeled Brownlee reservoir level in a medium
hydrologic year (figure 14) begins to fall in early January as the reservoir is drafted to meet target
elevations for flood storage purposes. The reservoir elevation falls from an elevation of 2,077 feet msl
(full reservoir) in the first week of January to about 2,035 feet msl by April 30. Starting May 1, the
reservoir begins to refill to reach a target elevation of 2,069 feet msl by the first week of June and is full
by the latter part of June. Under medium-high or extremely high water conditions (figures 15 and 16),
greater flood storage capacity is required and the April 30 reservoir level falls to about 2,000 feet and
1,980 feet, respectively. Under extremely low or medium-to-low water conditions (figures 12 and 13),

the flood storage capacity of Brownlee reservoir is not needed, and the reservoir level remains at or near
full through May.

After the Fourth of July holiday, under Idaho Power’s Proposed Operations, modeled reservoir
levels gradually fall as Idaho Power operates to meet system power needs during July and August.
During late August and through September, under all hydrologic conditions, Idaho Power continues to
draft Brownlee reservoir so as to be in a position to implement the fall Chinook flow program of stable
downstream spawning flows. Beginning in mid-October and lasting through early December, Brownlee
reservoir refills so as to maintain a constant outflow downstream of Hells Canyon dam. The reservoir
returns to full by the first week of December under all modeled conditions and remains full until any
flood control drawdown is again called for in early January.

Operational recommendations directed at flow augmentation and flow shaping have the greatest
potential for affecting seasonal reservoir levels at Brownlee. For a listing of these recommendations,
refer to table 9. Our Scenario 2, Flow Augmentation, (described above) is representative of the
recommendations calling for flow augmentation and flow shaping, and we graphically display the effects
of the Flow Augmentation Scenario on Brownlee reservoir levels in figures 12 through 16.

Under the Flow Augmentation Scenario, modeled Brownlee reservoir levels are unchanged
during the first half of the year compared to Proposed Operations, since the Corps’ flood control rule
curve is common to both scenarios. Beginning in late June, however, the modeled reservoir levels differ
substantially as the flow augmentation program is implemented. In all hydrologic year types, the Flow
Augmentation Scenario results in an earlier and more rapid drafting of Brownlee reservoir. In the
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medium water year, for example, the 2,050-foot-msl reservoir elevation is reached by the end of July
under the Flow Augmentation Scenario, in contrast to mid-October for Proposed Operations (figure 14).

Operational recommendations related to navigation target flow levels also can affect Brownlee
reservoir levels, but only under extremely low water conditions. Refer to table 9 for a listing of
navigation-related recommendations. Our Scenario 3 (Navigation, described above) is consistent with the
navigation recommendations (Corps-3, NPPVA-1, and FS-29).

For extremely low water conditions, modeled Brownlee reservoir levels during June and July
under the Navigation Scenario differ from those under the Proposed Operations (figure 12). Whereas the
reservoir refills under Proposed Operations as inflow spikes are captured and stored, under the Navigation
Scenario most of the inflow spikes are passed through the project to meet the navigation target flows. As
a result, little reservoir refill occurs. For the other hydrologic conditions, there are no distinguishable
differences between these scenarios.

3.3.2.5 Oxbow and Hells Canyon Reservoir Levels

Under current conditions, both Oxbow and Hells Canyon reservoirs fluctuate within a 5-foot band
from maximum reservoir levels year-round (section 3.3.1.1, Surface Water, above). Idaho Power’s
Proposed Operations would maintain this same regime under normal operating conditions, but would
allow fluctuation up to 10 feet under certain atypical conditions. As defined by Idaho Power, atypical
conditions would be conditions when Idaho Power determines that operation of the project (which
operation may occur automatically or manually) is needed to: (1) protect the performance, integrity,
reliability, or stability of Idaho Power’s electrical system or any electrical system with which it is
interconnected; (2) compensate for any unscheduled loss of generation; (3) provide generation during
severe weather or extreme market conditions; (4) inspect, maintain, repair, replace, or improve Idaho
Power’s electrical systems or facilities related to the project; (5) prevent injury to people or damage to
property; or (6) assist in search-and-rescue activities.

Commission licenses typically include a license article that allows departures from licensed
operating procedures in circumstances involving potential harm to life or property. Idaho Power’s
proposed conditions for atypical operations include market factors, which go beyond the Commission’s
standard license article. Idaho Power has not specified the exact nature of these extreme market
conditions nor has it explicitly modeled any such events in their CHEOPS simulations. Therefore, we
cannot estimate the frequency of greater than normal reservoir drawdowns that would be associated with
such market conditions.

None of the 40 operation-related recommendations made by the parties (table 9) are directed at
the Oxbow and Hells Canyon reservoir levels, and Idaho Power’s CHEOPS modeling shows little or no
effect of the alternative operational scenarios on the levels of these reservoirs (refer to Idaho Power
response to additional information request (AIR) OP-1(f), tables 1 through 117).

3.3.2.6  Project Outflows

Constraints on operation of the project affect the pattern of modeled outflows from the Hells
Canyon dam. The pattern of modeled project outflows, in turn, has the potential for affecting sediment
movement (section 3.4.2), aquatic resources (section 3.6.2), navigation (section 3.10.2), and other
downstream resource values. Refer to figures 17 through 21 for Brownlee reservoir inflows and
simulated daily average project outflows.

On a seasonal basis, under Proposed Operations, modeled outflows in a medium hydrologic year
(figure 19) tend to exceed inflows during the late winter and early spring as the reservoir is being drawn
down to create flood storage; be less than inflows after April 30 as the reservoir refills; closely match
inflows from early June through mid-July; slightly exceed inflows from mid-July to early September;
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Figure 17. Simulated project outflows for extremely low water conditions. (Source: Bowling
and Whittaker, 2005, as modified by staf¥)
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Simulation based on 1994. Prior to issuance of the draft EIS, 1994 was identified as a representative medium-
low flow year, based on analysis of the 1928 to 1999 flow record. However, Idaho Power’s (2007a) subsequent
analysis of the 1911 to 2005 flow record resulted in reclassifying 1994 to a low flow year.

Figure 18. Simulated project outflows for medium-low water conditions.” (Source: Bowling
and Whittaker, 2005, as modified by staf¥)
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Figure 19. Simulated project outflows for medium water conditions. (Source: Bowling and
Whittaker, 2005, as modified by staff)
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Figure 20. Simulated project outflows for medium-high water conditions. (Source: Bowling
and Whittaker, 2005, as modified by staf¥)
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Figure 21.  Simulated project outflows for extremely high water conditions. (Source: Bowling
and Whittaker, 2005, as modified by staf¥)

appreciably exceed inflows from early September through mid-October; and then stabilize at levels below
inflow during the fall Chinook salmon spawning period from mid-October to early December. The
seasonal pattern is similar under other conditions, except in extremely low and medium-to-low water
years when project outflows closely match inflows during the late winter and early spring because

Brownlee reservoir is not being called upon to provide flood storage under these low-water conditions
(figures 17, 18, 20, and 21).

Under Scenario 2 (Flow Augmentation), modeled project outflows differ from Proposed
Operations during two periods (figure 19). The first is during July when project outflows exceed inflows
as the project releases water for flow augmentation. The second is later in the year, from early September
through mid-October, when outflows under the Flow Augmentation Scenario match inflows since
Brownlee reservoir has already been drawn down due to the flow augmentation releases and no further
drawdown is necessary to prepare for the fall Chinook flow program.

Under Scenario 3 (Navigation), project outflows differ from Proposed Operations during summer
periods in low water conditions (figure 17). During June and July of the extremely low water year, for
example, outflows rise coincident with spikes in Brownlee reservoir inflow because the Navigation
Scenario calls for releasing water to meet the target whenever inflows to the project allow.

3.3.2.7 Downstream Flows Important to Navigation

Project operations affect minimum river flow levels in the Snake River downstream of Hells
Canyon dam, which can affect the conditions under which boats can safely navigate this reach. Of
particular importance for navigation are flows measured at the Hells Canyon dam gage and China
Gardens Rapids gage (also known as the Snake River below McDuff Rapids gage; see figure 8). The
latter gage is downstream of the confluence of the Snake and Salmon rivers. In the interest of navigation,
the Corps identified 8,500 cfs downstream of Hells Canyon dam and 11,500 cfs downstream of the mouth

of the Salmon River as minimum flow targets (Corps-3). We use the relative frequency of achieving
these target levels to compare operational scenarios.
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Under Proposed Operations, Idaho Power would continue to operate the project for navigation
purposes by maintaining 13,000 cfs in the Snake River at Lime Point®® at least 95 percent of the time.
Flows of less than 13,000 cfs would be limited to the months of July, August, and September, and Idaho
Power would not be required to use reservoir storage to meet the 13,000-cfs requirement. Idaho Power
modeled this restriction for June 1 through October 20 by providing a 6,500-cfs release from the Hells
Canyon dam, or project inflow if inflow was less than 6,500 cfs. The Umatilla and Nez Perce Tribes
recommend that Idaho Power maintain a minimum flow of 6,500 cfs immediately downstream of Hells
Canyon dam and 13,000 cfs at Lime Point (CTUIR-14 and NPT-14 in table 9). These tribes are
concerned that higher minimum flows would jeopardize fish flows during low water years.

Under Proposed Operations and the 6,500-cfs minimum flow recommendations, modeled flows at
the Hells Canyon dam gage routinely fall below the Corps’ 8,500-cfs navigation target from early June
through mid-October under the extremely low and medium-to-low water conditions. The causes of the
lower flows are low inflow to Brownlee reservoir, power peaking operations at Hells Canyon dam, or a
combination of the two. At the China Gardens Rapids gage, modeled flows for these low water
conditions similarly fall below the 11,500-cfs target for much of the summer and fall period.* Under
medium water conditions, modeled flows under Proposed Operations routinely fall below the navigation
target for the Hells Canyon dam gage from late July through early September, while at China Gardens
Rapids, Proposed Operations meet or exceed the target year-round. Modeled Proposed Operations flows
below the targets occur only once for medium-to-high water conditions (a couple of days in early July at
the Hells Canyon dam gage) and never for extremely high water conditions.

The Corps recommends that Idaho Power operate the project to maintain a year-round
instantaneous minimum flow of 8,500 cfs, as measured at the Hells Canyon dam gage and 11,500 cfs as
measured at the Snake River below McDuff Rapids (China Gardens Rapids) gage. If daily inflows to
Brownlee reservoir fall below 8,500 cfs, however, Idaho Power would not have to meet these minimum
flows. Instead, Idaho Power would be required to release from Hells Canyon dam a flow equal to the
previous 3-day moving average Brownlee reservoir inflow. From July 1 through September 30, if the 3-
day moving average Brownlee reservoir inflow drops below 8,500 cfs, Idaho Power could seek a
temporary variance from the Corps for the flow requirements. NPPVA (NPPVA-1 from table 9) concurs
with the Corps’ recommendation. The Forest Service provides a similar recommendation for a year-
round minimum flow downstream of Hells Canyon dam of 8,500 cfs, or project inflow (whichever is
less), but does not include the opportunity for the variance (see table 9, FS-29). Scenario 3, Navigation, is
representative of these recommendations.

Under the Navigation Scenario, the modeled flows meet the navigation target flows more
frequently than under Idaho Power’s Proposed Operations. In extremely low water conditions, the
Navigation Scenario results in about 18 fewer days during the summer and fall when modeled flows
measured at the Snake River at Hells Canyon gage fall below the 8,500-cfs target. For medium-to-low
water conditions, there is a much reduced duration of flows below target; the duration of such flows
decreases from longer than 4 months under Proposed Operations to about 6 weeks under the Navigation

3 Idaho Power does not explicitly propose 13,000 cfs at Lime Point, but this value is consistent with the

flow releases from Hells Canyon dam assumed by Idaho Power for modeling purposes. In the absence
of an explicit alternative proposal, we consider it part of Idaho Power’s proposed operation. Idaho
Power proposes that any navigation flow requirement for the Snake River reach from the Salmon
River confluence to Lewiston be measured at McDuff Rapids (RM 175.5), 4 miles upstream of Lime
Point.

The observations in this subsection are based on staff’s analysis of Idaho Power’s response to AIR
OP-1(c) (Bowling, 2005b).

39
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Scenario. For modeled medium water conditions, below-target flows are eliminated, and the same is true
for medium-to-high and extremely high water conditions.

Relative to Proposed Operations, the frequency with which navigation target flow levels are
reached is also higher under the Flow Augmentation Scenario (350 kaf) because the augmented release
during July for anadromous fish also improves Snake River navigation conditions. At the Hells Canyon
dam gage, modeling shows about 25 fewer days below the 8,500-cfs target for extremely low water
conditions, about 30 fewer days for medium-to-low conditions, and about 21 fewer days for medium
water conditions*.

3.3.2.8  Flow Fluctuations Downstream of Hells Canyon Dam

The extent of diurnal flow fluctuations downstream of the project can affect aquatic resources,
riparian habitats, recreation usage, and other resource values. We briefly discuss flow fluctuations here,
but assess their resource effects in the appropriate resource sections later in this final EIS. Refer to
appendix E figures E-1 through E-15 for simulated river flows at 15-minute intervals at two locations:
(1) immediately downstream of Hells Canyon dam; and (2) at Anatone, which is downstream of the
confluence with the Grande Ronde River at RM 167.2.

Under Proposed Operations, Idaho Power would limit the daily range of the Hells Canyon dam
release to 10,000 cfs from June 1 through September 30, and no load following would occur during late
fall and early winter (approximately October 21 through December 11), in keeping with the fall Chinook
flow program. Further, throughout the year, I[daho Power would continue to manage project releases to
meet a 1-foot-per-hour ramping rate restriction at Johnson Bar. The effect of this operation is apparent in
figures E-1, E-2, and E-3 in appendix E, for extremely low water conditions, medium water conditions,
and extremely high water conditions, respectively. For extremely low water conditions, there is a
substantial modeled flow fluctuation immediately downstream of Hells Canyon dam from mid-December
through June, occasional periods of modest fluctuation during the summer, substantial fluctuation in the
early fall, and no fluctuation during the fall Chinook salmon spawning period. For medium water
conditions, the extent of flow fluctuation is similar, with two exceptions. The first is in the early summer
when flows are sufficiently high that the project operates continually at full capacity. The second is
during the late summer when there is sufficient flow to support a load following operation. For extremely
high water conditions, there is substantially less modeled fluctuation because the project is running at full
capacity for much of the year. The flow fluctuations farther downstream at Anatone (lower portion of
each figure) mirror those at Hells Canyon dam, but are much reduced due to the inflow from tributaries
entering the Snake River between the two locations.

The Stabilized Hells Canyon Release scenarios are specifically designed to reduce the extent of
flow fluctuation. The model results for Scenario 1b (Year-round 2-Inches-Per-Hour Ramping Rate) and
for Scenario 1c (Year-round 6-Inches-Per-Hour Ramping Rate) are displayed in figures E-4 through E-6
and in E-7 through E-9, respectively. These scenarios are representative of the various recommendations
for ramping rate restrictions (see table 9). Both of these ramping rate restriction scenarios follow the
same seasonal pattern of diurnal fluctuations as Proposed Operations, but the magnitude of fluctuation is
much reduced.

“" In comments on the draft EIS (Idaho Power, November 23, 2006, page 19), Idaho Power provided the

results of additional operational modeling based on the operational scenario included in the draft EIS
Staff Alternative, specifically a 237-kaf flow augmentation scenario. The incremental effect of adding
the Corps’ minimum flow recommendation to the 237-kaf flow augmentation scenario would be to
reduce the below-target days from 116 to 100 under extremely low water conditions, from 120 to 32
under medium-low water conditions, and from 40 to zero under medium water conditions.
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Scenario 2 (Flow Augmentation [figures E-10 through E-12]) results in substantially less diurnal
fluctuation than under Proposed Operations in the March 1 through May 31 period (as specified in the
scenario).

Meaningful differences between modeled flow fluctuations under Scenario 3 (Navigation
[figures E-13 through E-15]) and Proposed Operations occur only under extremely low water conditions
(compare figures E-1 and E-13). Under the Navigation Scenario, flows would fluctuate less in June and
July for extremely low water conditions, and greater fluctuations would occur during August.

3.3.29 Operations Compliance Measurement Location

Currently, compliance with minimum flow and ramping rate restrictions is measured at the
Johnson Bar gage. This gage is downstream of Hells Canyon dam, but upstream of major tributaries such
as the Imnaha, Salmon and Grande Ronde rivers (refer to table 4). Idaho Power proposes to continue
using Johnson Bar as the compliance monitoring location, and the Corps concurs (table 9, Corps-6). The
Corps proposes to monitor minimum navigation flows downstream of the Salmon River confluence at the
Snake River below McDuff Rapid Gage. The 8,500-cfs minimum flow downstream of the Hells Canyon
Project would be measured at the Hells Canyon Dam Gage (USGS Gage No. 13290450)

NMEFS, with respect to biologically based flows and ramping rates, recommends that Idaho Power
measure flows and stage heights within 1 mile downstream of Hells Canyon dam, or at the first location
downstream where consistent and accurate information can be collected (table 9, NMFS-15). Ata
minimum, NMFS recommends that this information should be collected at 15-minute intervals and that
Idaho Power should provide access to this information (both “real-time” and historical information) via
the Internet. ODFW and AR/IRU concur with NMFS on an upstream location for compliance monitoring
(ODFW-13 and AR/IRU-23, respectively, in table 9).

The various compliance locations serve different purposes. Ramping rate compliance at Johnson
Bar and flow rate compliance at the Snake River below McDuff Rapids gaging station are designed to
address navigation issues. Flow monitoring below Hells Canyon dam serves both a navigation and
biologically based purpose. Ramping rate monitoring below Hells Canyon dam is designed to address
biologically based ramping rates. Staff does not see any conflict between having different types of
monitoring occurring at different locations. Idaho Power would have a greater degree of control at the
base of Hells Canyon dam, since except for spill conditions, they can control the release and limit changes
in release in accordance with the stage-discharge rating curve for that gage.

Ramping rates can be estimated by using the latest USGS rating curves below Hells Canyon dam
and at Johnson Bar. Minimum flows at McDuff Rapids can be monitored by that USGS gage, however
information from several tributary gages may provide useful information to Idaho Power in terms of
regulating release from Hells Canyon dam to meet flow objectives at McDuff Rapids and ramping rate
objectives at Johnson Bar. In addition to the gages on the main stem Snake River, these gages include:

e Salmon River at White Bird, Idaho (USGS Gage No. 13317000);
e Imnaha River at Imnaha, Oregon (USGS Gage No. 13292000); and
e Grande Ronde River at Troy, Oregon (USGS Gage No. 13333000).

Because Idaho Power has varying levels of control at the different monitoring locations, it would
be advisable to develop a plan to measure compliance with both minimum flows and ramping rates. Such
a plan would usually be developed in consultation with the USGS, fish and wildlife agencies and the
Corps of Engineers. Typically minimum flow and ramping rate monitoring plans specify under which
conditions compliance is enforceable and set a reasonable basis for evaluating compliance. For example
if the Hells Canyon dam is spilling, Idaho Power does not have control and cannot be expected to meet
ramping rate objectives. Compliance with ramping rates immediately downstream of Hells Canyon dam
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would likely have a higher standard than at Johnson Bar. The basis for compliance should include the
frequency of required compliance and what percentage deviation from the targeted ramping rate is
permissible over what period. Such a basis should take into account the ability to measure and forecast
both flow and stage.

3.3.2.10 Water Uses and Water Rights

Although operational changes have the potential to affect existing water rights, we have no
information to suggest that existing water rights would be inconsistent with proposed or alternative
operating regimes considered in this final EIS.

Idaho Power is in the process of reconciling discrepancies between its water rights for
hydroelectric diversion in the state of Oregon via the Oregon Hydropower Application Review Team
(HART) Process. The HART Process is Oregon’s certification process that combines all state authorities
into single entity for providing comments and includes primarily ODEQ, OWRD, and ODFW. Idaho
Power would enlarge its water right to match the maximum diversion capacities of the as-built Hells
Canyon Project.

Several processes are underway that could affect water rights and streamflow hydrology in the
Snake River, including potential clarification of the Swan Falls Agreement, the SRBA, and the Snake
River Aquifer recharge program. Idaho Power would be required to revise or supplement its water rights
based on the outcome of these processes.

Lower Valley Energy (LVE) recommends that Idaho Power compensate the state of Wyoming
and the Wyoming public in the upper Snake River watershed in Wyoming, as represented by LVE, for the
use of Wyoming’s unused allocation under the Snake River Compact. In section 5.2.2.4, Water Rights,
we discuss the issue of agency jurisdiction over this issue.

3.3.3 Unavoidable Adverse Effects

None.
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3.4 SEDIMENT SUPPLY AND TRANSPORT

3.4.1 Affected Environment

The supply and movement of sediment in the free-flowing section of the Snake River downstream
of Hells Canyon dam provide habitat for aquatic life, support recreational activities, and maintain
important cultural resources. For example, fall Chinook salmon depend on the availability of suitable
gravel for spawning habitat, and juvenile fall Chinook favor areas with gently sloping shorelines that are
often associated with beach areas. Beaches used for recreational purposes, such as camping, hiking,
rafting, and boating, depend heavily on the availability and movement of sediment because sand beaches
are typically preferred by recreation users over gravel or cobble beaches. Terraces located above beaches
contain important archeological sites that could be affected by beach and terrace erosion.

Idaho Power’s sediment studies primarily addressed the reach of the Snake River extending from
Weiser, Idaho (RM 351.3) to just upstream of the confluence with the Salmon River (RM 188.2) (see
figure 1). Idaho Power focused its study of sediment supply and transport on the Hells Canyon reach
because it: (1) includes the majority of the Hells Canyon National Recreational Area (HCNRA) and
sections of the Snake River designated as wild and scenic; (2) contains most of the spawning habitat for
anadromous fish (Groves, 2001); and (3) is most sensitive to the effects of Hells Canyon Project
operations because there are no major streamflow or sediment inputs to the Snake River between the
project and the river’s confluence with the Salmon and Grande Ronde rivers (Parkinson et al., 2003a).

The Hells Canyon reach is confined within a deep, narrow bedrock canyon, which restricts
substantial floodplain development. Portions of the bedrock walls are mantled with fine- to coarse-
grained sediment derived from debris flows and landslides. Incision of the canyon began about 2.5
million years ago in response to the draining of Lake Idaho (a large lake covering much of the western
Snake River Plain) into the headwaters of the pre-canyon Salmon River basin at the present location of
Oxbow dam (O’Connor, 2002). The catastrophic Bonneville Floods released large volumes of glacial
water approximately 14,500 years ago and formed numerous terraces up to 600 feet above the current
channel bed (Miller et al., 2003a).

Numerous dams constructed upstream of the project trap sediment originating from the upper
Snake River basin. The nearest (and also the oldest) upstream dam on the Snake River was constructed in
1901 at Swan Falls. The Swan Falls dam was a major barrier to sediment movement on the mainstem
Snake River for approximately 60 years before construction of the Hells Canyon Project and attenuated
any anthropogenic sediment pulses associated with twentieth-century land development in the upper
Snake River basin (Vincent and Andrews, 2002; Wilcock et al., 2002). Sediment from widespread
development of irrigation farming in the basin was also trapped behind other mainstem dams and
numerous tributary dams constructed during this era.

The average slope of the Snake River downstream of Hells Canyon dam varies from 0.002 to
0.0007 (10.5 to 3.7 feet per mile) and decreases in the downstream direction. Local variations in slope are
associated with debris fans and bar features at tributary junctions. Between Hells Canyon dam and the
Salmon River confluence, debris fans and gravel bars maintain a pool-riffle morphology in the river
(Parkinson et al., 2003a). Relict debris fans at the mouths of tributaries along the river banks reflect the
strong coupling between the river and the many small tributary basins that deliver sediment to the project
reach.

34.1.1 Sediment Budget

Idaho Power completed numerous studies to quantify the components of a sediment budget for
the Hells Canyon reach (Miller et al., 2003a; Parkinson et al., 2003a; Parkinson et al., 2005a,b). The
sediment budget is an accounting of all sediment sources entering the project reach via the mainstem of
the Snake River and sediment supplied by tributaries. The sediment budget also accounts for sediment
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leaving the reach and changes in sediment storage within the reservoirs and along the banks and bed of
the Snake River. The sum of all sediment inputs and outputs is balanced by the net change in storage:

Si+Si— S, =AS,
where
S; = rate of sediment entering the project reach at Weiser,
S = rate of tributary additions for either a single basin or a group of basins,
S, = rate of sediment leaving a specified river segment, and

AS, = rate of change in sediment storage for various storage elements.

We use these components in the following discussion to describe the transfer of sediment within
individual basins, specified reaches, and various sediment storage elements (i.e., reservoirs, sandbars, and
gravel bars). The sediment budget is summarized in table 10.

Sediment Supply at Weiser, S;

Of the four terms in the sediment budget, S; (the average rate of sediment entering the reach from
upstream) is the only term for which long-term measurements of sediment transport are available. This
term implicitly accounts for sediment trapped behind the 13 mainstem dams on the Snake River upstream
of the project and sediment trapped behind many tributary dams in smaller basins upstream of the project.
All of the sediment entering the three project reservoirs is trapped (i.e., sediment output, S, = 0 at Hells
Canyon dam), which simplifies the calculation of sediment storage in the three reservoirs to AS, = S; + S,,
where S, in this case is all tributary inputs to the three reservoirs below Weiser.

Idaho Power estimated S; using sediment rating curves (relations between discharge and sediment
transport rate) developed by the USGS from suspended sediment load measurements in the Snake River
near Weiser. The sediment sampling technique excluded the fraction of sediment transported as bedload,
which is defined as sand and gravel with a grain diameter larger than 0.063 mm. Idaho Power calculated
an average sediment yield of 1.47 million tons per year for S;, which includes approximately 220,000 tons
per year of unmeasured sand and gravel estimated by assuming 15 percent of the total suspended load is
transported as bedload (Parkinson et al., 2003a), a reasonable assumption based on the range of bedload
(5 to 15 percent) measured for rivers of this size (Reid and Dunne, 1996). Wilcock et al. (2002)
performed a similar calculation and reported 978,000 tons per year for suspended sediment, which
includes 214,000 tons per year of suspended sand (22 percent of the suspended load >0.062 mm) based on
sediment analyses performed by the USGS on the suspended sediment samples collected at Weiser.
Wilcock et al.’s (2002) calculations do not include the unmeasured bedload component, which would
bring the total sediment yield to 1.15 million tons per year using Idaho Power’s bedload estimate of
15 percent. Mussetter (2006) re-interpreted the rating curves for Weiser and calculated a greater yield for
sand of 384,000 tons per year. Based on the assumptions reported by Mussetter (2006), including the
assumption that bedload (gravel and sand) is 15 percent of total suspended load (fine sand, silt, and clay),
we calculated a total suspended load of 1.17 tons per year and a total sediment load of 1.38 million tons
per year for comparison with other estimates.

Based on the foregoing interpretations of suspended sediment records at Weiser, the total
sediment load entering the project reach (S;) is estimated to range from 1.15 to 1.47 million tons per year.
The sand and gravel component of S; is estimated to range from 220,000 to 384,000 tons per year, with
most of this sediment likely falling in the size range of sand. The remaining sediment at Weiser (an
estimated 764,000 to 1.25 million tons per year) is classified as clay and silt.
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Table 10. Sediment budget. (Source: Wilcock et al., 2002; Miller et al., 2003a; Parkinson et al., 2003a, 2005b; Mussetter, 2006; as modified

by staff)

Reach Segment

Contributing
Basin Area
(square mile)

Estimated Sediment Yield

(tons/year)
Clay and Silt Sand and Gravel
Total (<0.063 mm) (>0.063 mm)

Sediment gage at Weiser (S;)*

Tributary inputs to Brownlee reservoir (S,)"
Tributary inputs to Oxbow reservoir (S,
Tributary inputs to Hells Canyon reservoir (S,)”

Total sediment yield to reservoirs (AS,)"

Tributary inputs (S;)

Hells Canyon dam to Pine Bar”

Pine Bar to Tin Shed”

Tin Shed to Salmon River (excluding Imnaha River)"

Total Hells Canyon dam to Salmon River (excluding

Imnaha River)

9,260
2,230
218
447
12,160

207
91
242
540

1,150,000-1,470,000
277,000-825,000
27,100-80,700
55,500-165,000
1,510,000-2,540,000

25,700-76,600
11,300-33,700
30,000-89,500
67,100-200,000

764,000-1,250,000
207,000-701,000
20,300-68,600
41,600-141,000
1,030,000-2,160,000

19,300-65,100

8,460-28,600
22,500-76,100
50,200-170,000

220,000-384,000

41,500-206,000
4,050-20,200
8,310—41,300

274,000-652,000

3,850-19,100
1,690-8,420

4,500-22,400

10,000-50,000

Notes:  Values are limited to three significant figures.

a

b

Sediment yield based on gage data at Weiser and various techniques. See text for explanation.

Range in total sediment yield based on 124 to 370 tons per square mile per year and the contributing basin area for each tributary. Range in sediment yield for the

fine and coarse fractions is based on 75 and 15 percent of the minimum total and 85 and 25 percent of the maximum total, respectively (sum of ranges may not equal

totals). See text for explanation.



As part of its license application and AIR responses, Idaho Power collected deep sediment cores
from the bottom of Brownlee reservoir and collected shallow sediment samples from the bottom of
Oxbow and Hells Canyon reservoirs to evaluate the relative fractions of fine sediment, sand, and gravel
entering the Hells Canyon Project from upstream and from tributaries draining into the reservoirs. Due to
the 20-mile shift in pool extent corresponding to the operational 100-foot fluctuation in water elevation
and the reworking of sediment during reservoir drawdown, the depositional environment at the inlet to
Brownlee reservoir is extremely complex and heterogeneous (Wilcock et al., 2002). Consequently, the
three sediment cores taken within the draw-down reach may not provide an adequate characterization of
the sediment composition delivered to the reservoir.

We divided the sediment yield estimated at Weiser by the contributing basin area (9,260 square
miles) for comparison with the range in sediment yield calculated for four other reservoirs in the region.
Based on the range in sediment yield estimated at Weiser, S; is estimated to range from 124 to 159 tons
per square mile per year (figure 22), which is about one-half the sediment yield (240 to 370 tons per
square mile per year) measured from sedimentation surveys at other reservoirs in the region (Miller et al.,
2003a). The lower estimates at Weiser may reflect sediment retention behind numerous upstream dams.

Changes in Reservoir Storage, AS,

Idaho Power used a variety of techniques to evaluate the other components of the sediment
budget. In its license application and AIR responses, Idaho Power attempted to estimate the volume of
sediment trapped in the three reservoirs (AS,) using the difference between pre-impoundment topography
and recent bathymetric data. Parkinson et al. (2005b) found that the precision of the pre-impoundment
topographic maps produced volumetric errors that exceeded the likely sediment volumes they set out to
quantify. Therefore, reliable estimates of AS; in the three reservoirs based on bathymetry are not
available.

Sediment Supplied from Tributaries, S¢

In its license application, Idaho Power estimated S, for 17 tributaries below Hells Canyon dam
and 12 of the tributaries draining directly into the three reservoirs. Sediment yield for these selected
tributaries was calculated using a sediment transport equation and field surveys of channel dimensions
and bed material (Parkinson et al., 2003a). Results ranged from 0 to 59,000 tons per square mile per year,
which Parkinson et al. (2003a) acknowledge are more than two orders of magnitude greater than regional
sediment yields calculated by other methods (figure 22). The wide variability in the calculated values of
S; is likely due to the uncertainty of the assumptions used in the sediment transport model (Wilcock et al.,
2002). Hence, a reasonable estimate of S, as measured from the transport calculations, cannot be
determined for use in the sediment budget.

Idaho Power (Parkinson et al., 2005b) employed three additional techniques to quantify S,. The
methods included analyses of several tributary fans using photogrammetry, geomorphic interpretation of
aerial photography and topographic maps, and geophysical profiling. For each technique, the volume of
sediment stored in the tributary fans was measured at the point of entry to the reservoirs. Some tributary
volumes were measured using more than one method.

Idaho Power (Parkinson et al., 2005b) used photogrammetry developed from historical aerial
photographs to reconstruct the pre-impoundment topography of three tributary fans at a greater resolution
than was previously available on the earlier pre-impoundment maps. The volumes of the three tributary
fans were calculated from the difference between the high-resolution, pre-impoundment topography and
the recent bathymetry. Measurable differences in the topography of two of the fans resulted in sediment
yields of 268 and 640 tons per square mile per year (figure 22), which are two orders of magnitude lower
than earlier estimates of S; but twice the sediment yield measured at Weiser and from sediment trapping
in the four regional reservoirs.
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Results of transport calculations are shown only for basins evaluated by other techniques. Error bars show
the estimated range of values. Sediment yields from seismic reflection are minimum estimates.
Calculations that did not result in a sediment yield are shown at S; = 1 on the log axis. The dashed lines
designate the range in sediment yield for the four regional reservoirs used in the sediment budget.

Figure 22. Summary of estimated sediment yield from tributaries using various techniques,

sediment gaging at Weiser, and the four regional reservoirs.” (Source: Wilcock et
al., 2002; Miller et al., 2003a; Parkinson et al., 2003a, 2005b; Mussetter, 2006; as
modified by staff)

Idaho Power (Parkinson et al., 2005b) used the geomorphic interpretation of pre-impoundment
aerial photographs, low-resolution pre-impoundment topography, and recent high-resolution bathymetry
to estimate sediment volumes at the mouths of seven tributaries. Results ranged from 29 to 352 tons per
square mile per year (figure 22) with an order-of-magnitude margin of error reported by Parkinson et al.
(2005b). Values agree with the average sediment yield for Weiser and the four regional reservoirs to
within the relatively large margin of error reported for these results.

Idaho Power (Parkinson et al., 2005b) conducted seismic reflection surveys and subbottom
profiling at eleven tributary fans. Because sonar is unable to penetrate coarse sediment, only the
thickness of the uppermost fine- to medium-grained sediment could be measured, and results are reported
as a possible lower estimate of S;. Additionally, bathymetry indicated that some post-impoundment
sediment fans may have been deposited on pre-impoundment fans. Excluding the one tributary fan for
which there was no measurable difference in topography, sediment yield ranged from 3 to 152 tons per
square mile per year (figure 22).

The range in tributary sediment yield illustrated in figure 22 using the various analytical
techniques shows considerable scatter over more than four orders of magnitude for the smaller basins but
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encompasses the narrow range calculated from sediment gaging at Weiser and values reported by
Parkinson et al. (2003a) for the four reservoirs in the region. The wide variability in sediment yield
decreases in larger basins due to the averaging of widely varying sediment yields from many small basins.
Since the actual sediment yield in each tributary cannot be measured accurately, we estimated an average
yield from tributaries of 124 to 370 tons per square mile per year based on a consideration of the range of
rates reported for Weiser and the regional reservoirs. Based on this range, the average tributary input (S;)
to the three reservoirs from the approximately 2,900-square-mile drainage area is 359,000 to 1.07 million
tons per year. Adding S; to this range yields an average of 1.51 to 3.63 million tons of sediment trapped
each year in the three reservoirs, of which 274,000 to 652,000 tons per year is likely sand and gravel
(table 10).

Sediment Leaving the Reach, S,

The project reach downstream of Hells Canyon dam is ungaged for sediment, such as it is at
Weiser; therefore, direct measurements of sediment leaving the downstream project reach (S,) and the
rate of change in sediment storage in beaches and gravel bars within this reach (AS,) are not readily
available for use in the sediment budget. Tributaries draining to the Snake River downstream of Hells
Canyon dam currently provide the only substantial source of sediment input for sandbars and spawning
gravel. We calculated average sediment yields for the reach segments downstream of Hells Canyon dam
using the range of average sediment yields established above for the tributaries (S;) and the contributing
basin areas for each reach (table 10). The results indicate that an estimated average of 67,000 to 200,000
tons per year of sediment is supplied by tributaries to the Snake River between Hells Canyon dam and the
confluence with the Salmon River, which by comparison represents only 7 percent of the annual sediment
trapped in the three reservoirs. In the absence of any changes in sediment storage below Hells Canyon
dam (such as from beach erosion or bed incision), S, in this reach should be equivalent to S;. However,
substantial changes in historical sediment storage have occurred downstream of Hells Canyon dam and
are addressed in the following sections.

3.4.1.2 Beaches and Terraces

Beaches

Sandbars comprised of particles between 0.062 and 2 mm and connected to the Snake River
shoreline are referred to as beaches. Beaches form by deposition of suspended sand in zones of
recirculating flow or eddies along the channel margin. Studies of the 1996 controlled flood on the Grand
Canyon indicate that large floods that transport sediment from the bed to the channel margin and the
continuous supply of sand-size sediment from upstream are both necessary to maintain river beaches
(Webb et al., 1999). Beaches occupy a small proportion of the total river bank and represent an important
resource in Hells Canyon for fish rearing and recreational use (e.g., camping, boating, and hiking).

Idaho Power conducted a study to evaluate potential sources of the sand and coarse sediment
found upstream, within, and downstream of the Hells Canyon Project (Miller et al., 2003b; Parkinson et
al., 2003b). Idaho Power collected sediment from the Snake River upstream of Weiser (RM 449),
sediment trapped in the reservoirs, sediment within tributaries, and sediment in sand and gravel bars in the
Snake River downstream of Hells Canyon dam to below the confluence with the Salmon River (RM 152).
Visual analyses of coarse sediment (>4 mm) indicated a mixture of both local and upstream host rocks,
with a trend of increasing supply from local host rocks (mostly basalt) downstream of Hells Canyon dam.
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Idaho Power evaluated the source of fine sediment (<4 mm) collected from the mainstem,
tributaries, and sandbars using X-ray diffraction (XRD)‘“ (Miller et al., 2003b; Parkinson et al., 2003b;
CH2M HILL, 2006). The analyses measured the relative fractions of three minerals: plagioclase, quartz,
and potassium feldspar (or K-spar). Quartz and K-spar are common to calc-alkaline intrusive rocks (such
as granite, which is most common in the Payette and Boise River basins), but they are largely absent in
mafic, volcanic rocks (such as basalt, which is common in tributary basins downstream of Weiser).
Plagioclase occurs both in granite and basalt, but plagioclase (predominantly calcium-rich plagioclase) is
found in greater proportions in basalt. For sediment collected from the mainstem Snake River between
RM 152 and RM 149, CH2M HILL (2006) reported that the river mile where each sample was taken
explained 67 percent of the total variance in the fraction of plagioclase, but that river mile explained only
56 percent of the variance in the fraction of quartz and only 13 percent of the variance in the fraction of
K-spar in mainstem sediment. The downstream increase in plagioclase content supports mixing with
sediment derived from more mafic source rocks (basalt) located downstream of Hells Canyon dam;
however, the lack of a significant downstream trend in either quartz or K-spar suggests a homogenous
sediment composition consistent with a host rock that includes basalt, calc-alkaline intrusive rocks, and
metamorphic rocks. These results also indicate that local sources of calc-alkaline intrusive rocks are a
significant source of mainstem sediments.

Historical aerial photographs indicate that the number and size of sandbars between Hells Canyon
dam and the Salmon River declined substantially during the decade immediately following construction
of the Hells Canyon Project (Grams, 1991; Grams and Schmidt, 1999b; Miller et al., 2003a.). The
magnitude of this reduction declined with increasing distance downstream of Hells Canyon dam (Grams
and Schmidt, 1999b). For the 9 years between 1964 and 1973, Grams (1991) and Grams and Schmidt
(1999b) measured a 57 percent reduction in the number and cumulative area of sandbars. In a
complementary inventory compiled by Idaho Power, Miller et al. (2003a) reported a 37 percent reduction
in the number of sandbars for the same time period and noted an 11 percent increase in the number of
sandbars in their inventory between 1955 (prior to dam construction) and 1964.

The rate of sand loss has declined substantially since the 1970s. Grams (1991) measured a
roughly 30 percent reduction in the number and cumulative area of sandbars during the nine years
between 1973 and 1982. Grams (1991) reported a 2 percent reduction in the number of sandbars from
1982 to 1990 and a 4 percent decrease in the total area of sandbars for this same period, but noted these
changes were within the margin of error for the analysis. In contrast, Miller et al. (2003a) calculated a
19 percent increase in the number of sandbars between 1982 and 1997. Miller et al. (2003a) did not
report any change in sandbar area for comparison with the results of Grams (1991).

Based on the work of Grams (1991) and Grams and Schmidt (1999b), Wilcock et al. (2002)
calculated 10,500 to 35,000 tons per year for the average annual rate of sand loss from sandbars below
Hells Canyon dam between 1964 and 1990, which encompasses the decade of rapid sand export after dam
construction. Based on values presented in the sediment budget, the annual rate of sand loss between
1964 and 1990 would represents 1 to 15 percent of possible sand- to gravel-size sediment sequestered in
the three reservoirs each year, and is roughly equal to the estimated sand and gravel component supplied
by all of the tributaries downstream of Hells Canyon dam.

In addition to analyzing aerial photographs for the sandbar inventory, Idaho Power conducted
transect surveys at four sandbars between 1997 and 2000: Pine Bar, Salt Creek Bar, Fish Trap Bar, and
China Bar (figure 23). In general, Parkinson et al. (2003a) reported that all monitored sandbars except
Salt Creek Bar experienced both erosion and aggradation (buildup through sediment deposition) during
the monitoring period. Salt Creek Bar experienced only erosion. Results of sandbar stability analyses

‘1 XRD is a laboratory method used to determine the mineralogical signature of a material by analyzing

the crystalline structure at the atomic level.
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conducted at Fish Trap Bar indicated instability for some transects during drawdown from load-following
flows and during the recession of a major flood (Parkinson et al., 2003c). Stability analyses for Pine Bar
found that all eight transects were unstable during the recession of a major flood. Idaho Power updated
the stability analyses using an instantaneous drawdown from 20,000 cfs to 10,000 cfs to conservatively
model a 2-hour drawdown. Results indicated a similar level of sandbar instability under load-following
flows at Fish Trap Bar, some instability at Pine Bar, and marginal to stable conditions at Tin Shed Bar
(Parkinson et al., 2005b).

Idaho Power (Parkinson et al., 2005a) modeled sand mobilization and measured active sand
transport at the four sandbars to determine the minimum flows capable of mobilizing sand. The results
indicated that sand is transported at flows lower and higher than those predicted by the model. Based on
available information, there are no estimates of S, for the reach below Hells Canyon dam, except for the
volume of historical sand loss estimated by Wilcock et al. (2002).

Terraces

Terraces are generally considered ancient fluvial surfaces located at an elevation above the
current floodplain sufficient to isolate them from current channel processes. Terraces may be erosional or
depositional in nature and form in response to channel incision caused by a lowering of the base level
(such as a drop in sea level), tectonic uplift, or a change in hydrologic regime. Two sets of terraces have
been identified within the Hells Canyon reach. High terraces located 100 to 600 feet above the current
channel bed are interpreted to have formed by rapid incision and high water during the Bonneville Flood
and subsequent Holocene flooding (Miller et al., 2003a). Lower terraces and river bars, located
approximately 10 to 15 feet above the current channel, may have been formed by natural flows prior to
basin regulation (that is, more than 100 years ago) (Parkinson et al., 2003a).

Many terraces below Hells Canyon dam contain valuable archaeological resources that may be
threatened by the loss of beaches (see section 3.9.2.1, Effects of Project Operations on Cultural
Resources). Many of the remaining beaches provide a buffer against erosion of these terraces. Bank
stability analyses performed by Idaho Power found that portions of terraces may become unstable when
subjected to rapid water drawdown during non-operational flood events (Parkinson et al., 2003a). The
pre-dam flood flows would have delivered greater quantities of sand that would have maintained sandbar
buffers adjacent to some terraces. Grams and Schmidt (1999b) documented high flows reaching terrace
cut banks, which could contribute to bank retreat.

34.1.3 Spawning Gravel

Gravel beds with sediment ranging in size from 25 to 150 mm are used for spawning by fall
Chinook salmon (Groves and Chandler, 2001). Based on spawning surveys conducted by Idaho Power
between 1991 and 1993, the majority of redds (salmon spawning sites) were located downstream of the
Snake River confluence with the Grande Ronde River (RM 169), an area with abundant sediment supply
from the Imnaha River (RM 191.7), Salmon River (RM 187.5) and the Grande Ronde River (figure 1).
However, since 1994, most observed redds have been located upstream of the confluence with the Salmon
River.

Bedload transport rates for gravel have not been measured and thus are unknown. Idaho Power
concludes from spawning-gravel size reported by Groves and Chandler (2001), assumptions for incipient
motion, and MIKE 11 hydrodynamic modeling** that 11 to 30 percent of the bed surface in the Snake
River between Hells Canyon dam and Salmon River (primarily downstream of tributaries) is mobilized at

2 MIKE 11 is a one-dimensional hydrodynamic model that includes add-on modules capable of

simulating unsteady flows, sediment transport, flood forecasting, and water quality in open channels.
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a flow of 30,000 cfs (the lowest modeled flow) (Parkinson et al., 2003a). Scour chains installed by Idaho
Power in spawning beds downstream of Hells Canyon dam showed gravel mobilization during the
monitoring period that included a peak flow of 30,800 cfs (Parkinson et al., 2003a). The location of scour
chains in spawning beds implies that gravel mobilization in those areas could partly be due to spawning
activity. Boat wakes are unlikely to contribute to gravel mobilization because wake influence is limited
to disturbance of the armor layer in the near-shore environment.

3.4.2 Environmental Effects

3.4.2.1 Effects of Project Operations on Sediment Transport

We describe Idaho Power’s Proposed Operations in section 2.2.2, Proposed Project Operations,
and we assess the effects of the proposed operation on reservoir levels and project outflows in section
3.3.2, Effects of Project Operations on Water Quantity. In section 3.3.2.2, we identify operation-related
recommendations filed by agencies, tribes, and other parties (table 9), and we describe five alternative
operational scenarios that we use to assess the effects of the various operation-related recommendations.
At our request (AIR OP-1), Idaho Power simulated project operations for these representative scenarios
under various hydrologic conditions. Refer to section 3.3.2.2 for additional discussion of the scenarios
and the modeling process used for the simulations. We use the results of these simulations to assess the
effects of the operation-related recommendations on: (1) beach erosion; (2) terrace stability; and
(3) quality of spawning gravel.

Beach and Terrace Erosion

Sediment trapping within Idaho Power’s mainstem reservoirs and flow fluctuations caused by
project operations may contribute to the erosion of beaches and terraces downstream of Hells Canyon
dam. The loss of beaches and sandbars may adversely affect aquatic resources by reducing the
availability of gently sloping shorelines favored by rearing juvenile fall Chinook salmon (Kondolf, 1997;
Wissmar, 2004). Because beaches add to the aesthetic appeal of the riverscape and provide locations for
boat landing, swimming, and camping, beach erosion reduces the aesthetic appeal of the river and reduces
the extent of beaches available for recreation. Beach and terrace erosion may also affect important
archaeological sites. In this section, we evaluate the effects that proposed and alternative operations
would have on beach and terrace erosion based on changes in sand mobility and terrace stability.

Our Analysis

Numerous studies in the Colorado River downstream of Glen Canyon dam have found that
sediment-replenishing floods are required for the maintenance of sandbars and deposition of sand on
high-stage terraces (e.g., Bennett, 1993; Schmidt, 1993; Webb et al., 1999). Investigations of the effects
of flow regulation have found that lower flows and fluctuating flows with low suspended-sand
concentrations can erode sandbars and redistribute sand to lower channel elevations (e.g., Schmidt and
Graf, 1990; Beus and Avery, 1993; Schmidt, 1993; Melis, 1997; Webb et al., 1999). Budhu and Gobin
(1994) documented seepage erosion of sandbars during downramping of load-following operations.
Grams and Schmidt (1999b) observed the erosion of terraces in areas where beaches that had provided a
buffer between the water and the terraces were substantially eroded or completely lost. Bauer and
Schmidt (1993) demonstrated sandbar erosion by wave action. Based on an Idaho Power wave impact
study performed on Hells Canyon sandbars, Mussetter (2006) found that waves created by powerboats are
another important factor in mobilizing sediment from beach shorelines and may cause beach erosion
during low to intermediate flow conditions.

To assess sandbar areas subject to erosion, we examined annual flow-duration curves,
hydrodynamic model results of sand mobilization at four sandbars, field measurements of sand transport
rates at four sandbars, and the simulated stability of three sandbars under instantaneous (conservative)
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drawdown conditions (Parkinson et al., 2005a,b). Areas of sand mobilization and inundation were
simulated for each hour of the year and were then summed over the entire year. Areas of sand
mobilization measured in the field were both higher and lower than those predicted by the hydrodynamic
model; however, the estimates are suitable for our purposes in differentiating among the relative effects of
various operational scenarios. The cumulative annual area of sandbars that would be subject to
inundation and sand mobilization under Proposed Operations and the five alternative scenarios are
presented in tables 11 and 12. The area of sandbars that would be subject to sand mobilization is
illustrated graphically in figures 23 through 25. The percent change in area of sandbars that would be
subject to sand mobilization under the five alternative scenarios relative to the area of sand mobilization
for Proposed Operations are presented in table 13.

Table 11. Estimated cumulative annual area of sandbars that would be subject to inundation
under Proposed Operations and five alternative scenarios. (Source: Parkinson et al.,
2005a, as modified by staf¥)

Inundated Area of Sandbars (m?)

Water Year Pine Bar Salt Creek Fish Trap China Bar

Scenario Type® (RM 227.5) (RM 222.4) (RM 216.4) (RM 192.3)
Proposed Operations  Extremely low 10,795 5,120 1,828 869

Medium 12,486 5,739 3,243 1,309

Extremely high 13,064 5,942 3,969 1,538
Scenario la Extremely low 10,800 5,136 1,769 859
(Reregulating) Medium 12,437 5,725 3,181 1,291

Extremely high 13,076 5,944 3,991 1,537
Scenario 1b Extremely low 10,827 5,144 1,779 863
(Year-round 2- Medium 12,484 5,739 3215 1,300
Inches-Per-Hour
Ramping Rate) Extremely high 13,074 5,944 3,987 1,537
Scenario 1c Extremely low 10,821 5,137 1,789 863
(Year-round 6- Medium 12,493 5,742 3,237 1,307
Inches-Per-Hour
Ramping Rate) Extremely high 13,074 5,943 3,979 1,540
Scenario 2 Extremely low 10,835 5,144 1,814 869
(Flow Medium 12,446 5,729 3,249 1311
Augmentation)

Extremely high 13,052 5,938 3,970 1,537
Scenario 3 Extremely low 10,896 5,168 1,847 880
(Navigation) Medium 12,469 5,735 3,255 1,310

Extremely high 13,059 5,942 3,981 1,541

Water year types and corresponding flow years include extremely low (1992), medium (1995), and extremely

high (1997).
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Table 12. Estimated cumulative annual area of sandbars that would be subject to sand
mobilization under Proposed Operations and five alternative scenarios. (Source:
Parkinson et al., 2005a, as modified by staff)

Mobile Area of Sandbars
(m®)
Water Year Pine Bar Salt Creek Fish Trap China Bar

Scenario Type® (RM 227.5) (RM 222.4) (RM 216.4) (RM 192.3)
Proposed Operations  Extremely low 147 1 49 591

Medium 716 35 490 789

Extremely high 1,062 74 796 861
Scenario la Extremely low 109 0 26 600
(Reregulating) Medium 649 33 464 781

Extremely high 1,012 70 786 856
Scenario 1b Extremely low 131 0 30 602
(Year-round 2- .
Inches-Per-Hour Medium 667 33 473 783
Ramping Rate) Extremely high 1,018 71 786 856
Scenario 1c Extremely low 148 0 35 598
(Year-round 6- .
Inches-Per-Hour Medium 683 33 481 786
Ramping Rate) Extremely high 1,070 73 796 861
Scenario 2 Extremely low 131 1 40 599
(Flow .

. Medium 677 38 498 787

Augmentation)

Extremely high 1,058 75 797 861
Scenario 3 Extremely low 140 1 47 607
(Navigation) Medium 671 35 491 787

Extremely high 1,053 76 803 861

a

high (1997).
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Figure 23. Estimated cumulative annual area of sandbars that would be subject to sand
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Figure 24.  Estimated cumulative annual area of sandbars that would be subject to sand

mobilization under Proposed Operations and five alternative scenarios for a
medium water year. (Source: Parkinson et al., 2005a, as modified by staff)
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Figure 25. Estimated cumulative annual area of sandbars that would be subject to sand

mobilization under Proposed Operations and five alternative scenarios for an

extremely high water year. (Source: Parkinson et al., 2005a, as modified by staff)

Table 13. Estimated percent change in cumulative annual area of sandbars that would be subject

to sand mobilization under five alternative scenarios. Percentages are given relative
to the area of sand mobilization for Proposed Operations. (Source: Parkinson et al.,

2005a, as modified by staff)

Percent Change in Mobile Area of Sandbars
Relative to Proposed Operations

Water Year Pine Bar Salt Creek Fish Trap China Bar
Scenario Type® (RM 227.5) (RM 222.9) (RM 216.4) (RM 192.3)
Scenario 1a Extremely low -25.9 Ind.° -46.9 1.5
(Reregulating) Medium 94 57 53 10
Extremely high —4.7 54 -1.3 -0.6
Scenario 1b Extremely low -10.9 Ind. -38.8 1.9
(Year-round 2- .
Inches-Per-Hour Medium -6.8 =57 -3.5 —0.8
Ramping Rate) Extremely high —4.1 —4.1 -1.3 -0.6
Scenario 1c Extremely low 0.7 Ind. -28.6 1.2
(Year-round 6- .
Inches-Per-Hour Medium —4.6 -5.7 -1.8 -0.4
Ramping Rate) Extremely high 0.8 -1.4 0.0 0.0
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Percent Change in Mobile Area of Sandbars
Relative to Proposed Operations

Water Year Pine Bar Salt Creek Fish Trap China Bar

Scenario Type® (RM 227.5) (RM 222.4) (RM 216.4) (RM 192.3)
Scenario 2 (Flow Extremely low -10.9 Ind. -18.4 14
Augmentation) Medium 54 8.6 1.6 03
Extremely high -0.4 1.4 0.1 0.0
Scenario 3 Extremely low —4.8 Ind. —4.1 2.7
(Navigation) Medium 63 0.0 02 03
Extremely high -0.8 2.7 0.9 0.0

Water year types and corresponding flow years include extremely low (1992), medium (1995), and extremely
high (1997).

> Ind. = indeterminate change due to the relatively small area for Proposed Operations (see table 12).

Results show that the estimated area of sandbar inundation varies more among sandbar locations
and water year types than among Proposed Operations and the alternative scenarios. For instance, the
area of sandbars subject to inundation varies by more than one order of magnitude between Pine Bar and
China Bar (table 11), whereas the total area of sandbars that would be subject to inundation under any one
of the five alternative scenarios differs by no more than about +2 percent of the area inundated under
Proposed Operations. Based on results of the analysis, the alternative scenarios would not cause a
measurable change in the area of annual sandbar inundation.

The estimated area of sandbar mobilization also exhibits the greatest variability among sandbar
locations and water year types, but in this case, the factor does vary considerably among flow scenarios
and is correlated with ramping rate (table 12). The area of sand mobilization could be reduced by 26 to
47 percent for the extremely low water year under alternative Scenario la (Reregulating) for some
sandbars (i.e., Pine Bar and Fish Trap Bar) but could increase modestly by 1.5 percent for other sandbars
(i.e., China Bar). With the exception of China Bar, the 2-inches-per-hour ramping rate restriction would
also yield a measurable reduction in the area of sandbar mobilization, and the other scenarios would
provide little or no reduction.

The influence of drawdown rate on the stability of sloping portions of sandbars during load-
following operations has not been evaluated. Nonetheless, slopes would be more prone to failure if the
drawdown rate exceeds the rate at which the slope is able to drain. Under this condition, failure risk by
seepage would increase as the range of fluctuation increases, the period in which peak discharge is held
constant decreases, and the ramping rate increases (Parkinson et al., 2005b, appendix C). Based solely on
ramping rates, the alternative scenarios with a 2-inches-per-hour ramping rate (Scenarios 1b, 1d, and 1f)
or less (i.e., Reregulating) would carry the greatest reduction in risk of beach failure, followed by
scenarios with a year-round 6-inches-per-hour ramping rate.

The results of these comparisons indicate that, in general, the area of sand mobilization would
decline under the alternative scenarios compared to Proposed Operations, and the degree of reduction
would vary considerably between sandbar locations. The area of beach inundation, which is causally
linked to beach and terrace erosion, would not change measurably under the alternative scenarios;
however, based on slope stability analyses, implementing the Year-round 6-Inches-Per-Hour Ramping
Rate Scenario would cause greater seepage failure of sandbar slopes during drawdown than the other
alternatives compared to Proposed Operations. Model results show that the area of sand mobilization at
all of the model locations except China Bar would decline under alternative Scenario 1a (Reregulating).
The area of sand mobilization would decline the least under the Year-round 6-Inches-Per-Hour Ramping
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Rate and Navigation scenarios, with minor increases in mobilization area depending on sandbar location
and water year type.

Spawning Gravel

Trapping of sand and gravel within the project’s mainstem reservoirs and flow fluctuations
caused by project operations may contribute to a reduction in the quality and quantity of spawning habitat
downstream of Hells Canyon dam that is available for fall Chinook salmon. In this section, we evaluate
the effects that proposed and alternative operations would have on the quality and quantity of spawning
gravel.

Our Analysis

Numerous studies of the effects of dams show that the combination of a reduced sediment supply
from sediment trapping in reservoirs and the elimination of large-magnitude floods that typically mobilize
gravel can cause scouring and armoring of the stream bed downstream of dams (e.g., Gilbert, 1917;
Leopold and Maddock, 1953; Galay, 1983). Armoring and the associated increase in roughness can
diminish the quality of spawning habitat by increasing the threshold shear stress necessary for the
transport and supply of gravel to spawning sites (Buffington and Montgomery, 1999). This increased
stability can result in greater retention of finer sediments and reduce the permeability of spawning
substrates (Wilcock, 1998; Wilcock et al., 2001; Wilcock and Kenworthy, 2002), which can lead to
reductions in the survival of incubating salmon and steelhead eggs.

To assess the potential for gravel mobilization, we examined annual flow-duration curves and the
minimum discharge required for gravel mobilization. As discussed in section 3.4.1.3, flows less than
30,000 cfs are sufficient to mobilize a portion of the bed containing sediment within the size range of
spawning gravel (Parkinson et al., 2003a). Therefore, we used the percent exceedance reported for
22,200 cfs (the maximum peak flow in the historical period of record with an annual recurrence) to
compare the change in potential for gravel mobilization under Proposed Operations, under Reregulating,
Year-round 2-Inches-Per-Hour and Year-round 6-Inches-Per-Hour Ramping Rate restrictions, and under
the Flow Augmentation and Navigation scenarios. Table 14 presents the percent exceedance for selected
flows based on flow-duration curves for Proposed Operations and the five alternative scenarios.

Table 14. Percent exceedance for selected flows based on flow-duration curves for Proposed
Operations and five alternative scenarios. (Source: Parkinson et al., 2005a, as

modified by staff)

Percent Exceedance for the Indicated Flow"

Scenario Water Year Type® 10,000 cfs 22,200 cfs 39,621 cfs
Proposed Operations ~ Extremely low 23 1 0
Medium 95 39 3
Extremely high 100 65 38
Scenario la Extremely low 35 0 0
(Reregulating) Medium 100 35 3
Extremely high 100 63 38
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Percent Exceedance for the Indicated Flow”

Scenario Water Year Type® 10,000 cfs 22,200 cfs 39,621 cfs
Scenario 1b Extremely low 34 0 0
(Year-round 2- .
Inches-Per-Hour Medium 100 35 2
Ramping Rate) Extremely high 100 63 37
Scenario 1c Extremely low 31 0 0
(Year-round 6- Medi 99 36 )
Inches-Per-Hour edium
Ramping Rate) Extremely high 100 65 37
Scenario 2 Extremely low 28 1 0
(Flow .
Augmentation) Medium 93 40 2
Extremely high 100 65 38
Scenario 3 Extremely low 24 1 0
(Navigation) Medium 95 40 2
Extremely high 100 65 38

Water year types and corresponding flow years include extremely low (1992), medium (1995), and extremely
high (1997).

Indicated flows correspond to the simulated flow for incipient motion of 1 mm sand (10,000 cfs), the maximum
peak flow with an annual recurrence (22,200 cfs), and the flow with a 1.5-year recurrence (39,621 cfs), as
indicated in the AIRs.

Results of these comparisons indicate that the occurrence of potential gravel-mobilizing flows of
22,200 cfs would be reduced by as much as 4 percent under alternative Scenarios la, 1b, and 1¢ during
medium water years. Gravel mobilization at 22,200 cfs would remain about the same or increase slightly
under the Flow Augmentation and Navigation scenarios.

3.4.2.2 Sediment Augmentation and Monitoring

Idaho Power proposes to stabilize terraces containing culturally important sites and has also
agreed to implement Forest Service condition no. FS-4, which includes measures to stabilize or restore
sandbars. Idaho Power also proposes to implement a gravel monitoring plan, which it describes in
appendix B of its comments on the draft EIS. The monitoring plan would include the following measures
downstream of Hells Canyon dam: (1) continuation of aerial redd surveys from Asotin, WA (RM 145) to
Hells Canyon dam and deep-water redd surveys at approximately 35 sites; (2) high resolution bathymetry
monitoring to estimate bed scour or deposition at selected reaches every 3 to 5 years; (3) ground surveys
in shallow areas where bathymetric monitoring is infeasible; (4) reach-scale mapping of spawning
substrate in potential high-use spawning index sites upstream of the Salmon River every 5 years; (5)
substrate classification by photography at approximately 650 locations between Hells Canyon dam and
the Salmon River every 3 to 5 years and after high runoff events; (6) assessment of gravel quality by
monitoring incubation and emergence at four sites between Hells Canyon dam and the Salmon River at 5-
year intervals; and (7) the use of scour chains or sliding bead monitors to assess bed scour or gravel
deposition at selected known and potential spawning areas. Idaho Power also states in its comments on
the draft EIS that if monitoring indicates that gravel augmentation may be necessary or appropriate, the
Commission could then instruct Idaho Power to develop a plan to address the issue.
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Resource agencies, tribes, and other parties recommend measures for sediment augmentation and
monitoring to address beach erosion, terrace instability, and the effects on spawning gravel as a result of
ongoing project effects. We evaluate the effectiveness of the various measures below.

Forest Service condition FS-4 specifies that Idaho Power fund a sandbar maintenance and
restoration program consisting of sand augmentation and monitoring. To fund the program, Idaho Power
would establish and maintain an interest-bearing account, with the Forest Service as the beneficiary.
Under this condition, the Forest Service would use the fund to restore 14 acres of sandbars on or adjacent
to National Forest System lands. Sand would be placed at restoration sites between the levels of the
50,000 cfs and 100,000 cfs flows, which is equivalent to flows with recurrence frequencies of
approximately 2.3 and 30 years, respectively, as measured immediately downstream of Hells Canyon
dam.

Under measure AR/IRU-21, Idaho Power would be required to replenish an appropriate portion
of the sediments (sand and gravel) to the Snake River downstream of Hells Canyon dam that have been
diminished due to project operations. The quantity and composition of the sediment to be added would
be determined based on specific habitat needs of anadromous and resident fish species and benthic
organisms affected by the disruption of fine sediment and gravel supplies. Idaho Power would be
required to develop a plan to identify a source and means of material excavation, propose methods and
costs for sediment delivery, estimate sediment volumes and water energy available for sediment transport,
address monitoring and reporting, and develop an adaptive management protocol for sediment
augmentation.

The Forest Service (FS-31) recommends that Idaho Power prepare a gravel monitoring plan. The
plan would include weekly aerial redd surveys, mapping of reach-scale spawning substrate, identification
of representative reaches for intensive annual substrate monitoring (riverbed elevations, bed scour and
deposition, and bedload sampling), and provide the Forest Service with an annual report of results.

Under Interior-68, Interior recommends that Idaho Power monitor selected beaches and gravel
bars to determine rates of sediment depletion on exposed and submerged sediment deposits. Under
Interior-69, Interior also recommends that Idaho Power monitor the quantity and quality of gravel
material used by aquatic species in the Snake River below Hells Canyon dam. NMFS-6 recommends that
Idaho Power, in cooperation with various resource agencies, design and carry out monitoring of fall
Chinook salmon spawning gravel between Hells Canyon dam and its confluence with the Salmon River.
The recommendation calls for the study to be repeated every 5 years and to employ high-resolution,
multi-beam bathymetry, reach-scale substrate mapping using the Idaho Power’s GIS database, and
substrate monitoring using scour chains or sliding bead monitors. NMFS-7 recommends the evaluation of
fall Chinook salmon egg-to-fry survival in at least two representative spawning areas in the Snake River
downstream of Hells Canyon dam in 2015 and every 5 years thereafter. NMFS further recommends that
the location of these specific monitoring locations be approved by NMFS and that Idaho Power provide a
report of Chinook salmon egg-to-fry survival to NMFS and file it with FERC by December 31 of the
same year.

The Nez Perce Tribe (NPT-20) recommends that Idaho Power be required to monitor the
movement of sand, silt, and gravel from above, through, and downstream of the Hells Canyon Project to
accurately quantify the composition and rate of movement of sediment. The Nez Perce Tribe (NPT-21)
also recommends that Idaho Power be required to restore sandbars to their pre-project number and size
through the use of sand augmentation practices to be developed in consultation with resource agencies.
The purpose of sand augmentation would be to protect tribal cultural sites at risk of degradation from the
erosion of sandbars and terraces.

ODFW-53 recommends that Idaho Power implement a gravel monitoring program to assess
spawning gravel for fall Chinook salmon downstream of Hells Canyon dam. ODFW-53 also
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recommends that Idaho Power develop a bedload augmentation program if monitoring indicates project
operations are adversely affecting the quantity and quality of spawning gravel.

Our Analysis

Based on the unit costs for sand procurement, trucking, transport by barge, and placement, we
estimate that the funding specified by the Forest Service (FS-4; $937,000 per year for 10 years) would
provide sand augmentation at selected beaches of about 2,500 cubic yards per year, which is roughly 7 to
24 percent of the average annual rate of sand loss estimated by Wilcock et al. (2002) for all sandbars
below Hells Canyon dam between 1964 and 1990. The sand augmentation program, which would
involve material placement above the annual flow level, would help maintain some current beaches and
provide a buffer against terrace erosion. This could help reduce the loss of cultural resources, provide
recreational benefits, and help maintain the scenic and recreational values of the Hells Canyon wild and
scenic river. Restoring sandbars would also provide some benefits to aquatic resources because the
augmented sand would be engaged and redistributed by flows with recurrence frequencies ranging from
approximately 2.3 to 30 years. Such a program would also have some adverse environmental effects, due
to the quantity of sand required and the effects of sediment procurement and delivery. Barges delivering
sediment could interfere with recreation traffic and possibly disturb wildlife, particularly eagles.

Sand augmentation to restore beaches to their pre-dam number and size, as recommended by the
Nez Perce Tribe (NPT-21) and AR/IRU-21, could restore rearing habitat for juvenile fall Chinook salmon
by increasing the availability of near-shore habitat, maintain beaches used for recreation, and reduce
potential losses to archaeological resources from beach erosion. However, the volumes of sand required
to restore beaches to their pre-dam condition would be considerably larger than the amounts needed for
partial restoration of selected sandbars, as called for in FS-4. Consequently, there would be a
proportionate increase in adverse environmental effects associated with sediment procurement and
delivery to restore beaches to their pre-dam number and size.

Monitoring the movement of sand and gravel and changes in the volume of sand and gravel bars,
as recommended by Interior-68 and NPT-20, along with monitoring the use of sand and gravel by
Chinook salmon, as recommended under FS-31, Interior-69, ODFW-53, and NMFS-6 would help
quantify any changes in sediment storage (AS) downstream of Hells Canyon dam, a critical component
currently missing from the sediment budget and necessary for the assessment of the effects of ongoing
project operations on the spawning and rearing habitat of fall Chinook salmon. Monitoring salmon egg-
to-fry survival, as described in NMFS-7, would help to determine whether the quality of incubation
habitat has declined and thereby guide any corrective measures in a manner consistent with Idaho
Power’s proposed gravel monitoring plan. Results from sandbar monitoring would establish current
conditions, provide an evaluation of the effectiveness of ramping rate restrictions on the stability of
beaches, allow assessment of near-shore beach erosion from boat wakes relative to other recreational,
project-related, and natural processes, and help determine if the documented increase in the use of
floodplains and culturally significant terraces by recreation users is linked to a decline in sandbars. If
significant changes in the number and volume of sandbars are detected, monitoring results could be used
to test reasonable alternatives for sand augmentation. Our analysis indicates that conventional sand
procurement and delivery methods are not economically or environmentally feasible at this time;
however, adaptive measures other than sand augmentation could be proposed to maintain baseline
sandbar conditions and protect aquatic habitat. Adaptive measures could include the restriction of various
recreational activities (such as powerboat use, camping, and beach access) that are linked to beach and
terrace erosion and the loss of fall Chinook rearing habitat.

Substrate monitoring with the use of scour chains and the sampling of bedload over a range of
flows would help calibrate future sediment transport models for both sand and gravel. Bedload sampling
may not be feasible in some remote locations. Results would fill data gaps in the current sediment budget
and quantify the supply rate of sand and gravel from tributary sources to sandbars and spawning sites.
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Gravel monitoring, in conjunction with spawning surveys, could determine whether spawning gravel is
limiting fall Chinook production. The potential benefits of augmenting spawning gravel could be
evaluated by conducting a pilot study consisting of adding gravel and monitoring any effects on the
quantity of available spawning habitat. We provide further analysis of a pilot spawning gravel
augmentation study in Aquatic Resources section 3.6.2.14, Sediment Augmentation.

343 Cumulative Effects

Alteration of the processes and conditions influencing sediment supply and transport contribute to
cumulative effects that can adversely affect ecological, cultural, and recreational resources. The dramatic
reduction in sediment supply downstream of dams directly affects the morphology and substrate of the
river by reducing the number and size of sand and gravel bars and coarsening the river bed. These effects
can be further compounded by flow regulation associated with impoundments.

Historical land use and water resource management have resulted in substantial changes to the
sediment budget of the Snake River basin. Land use practices such as deforestation, grazing, land
cultivation and irrigation, hydraulic and dredge mining, road construction, land development, channel
clearing, and channel straightening, as well as the increased frequency of wildfires, all contributed to
higher erosion rates and sediment yield to the drainage network. During the same period of historical
development, numerous small and large dams were constructed throughout the drainage network.
Between 1901 and 1957, 13 dams were constructed on the main stem Snake River upstream of the Hells
Canyon Project. Swan Falls dam, the first dam on the mainstem Snake River upstream of Brownlee dam,
was constructed in 1901 and would have trapped much of the increased sediment resulting from historical
land use practices upstream of Swan Falls. Mainstem and tributary dams upstream of Brownlee dam have
effectively trapped most of the sediment entering the Hells Canyon reach of the Snake River, dramatically
reducing the amount of sediment delivered to the free-flowing Hells Canyon Reach downstream of Hells
Canyon dam. With respect to sediment supply to the Snake River downstream of Hells Canyon dam,
sediment retention by dams has more than offset any increase in sediment supply from land development.

Dam operations reducing the frequency of large magnitude floods can lead to downstream bed
armoring, which diminishes the extent and quality of spawning sites and increases the flow threshold
necessary to transport gravel. The downstream effects of a dam on sediment supply increase with time
because of the cumulative effects of trapping sediment. The impact of sediment trapping by dams is most
pronounced immediately downstream of the dams, diminishing with increasing distance downstream as
the number of tributary inputs increases.

Cumulative adverse effects on the Snake River downstream of Hells Canyon dam will continue as
a result of additional sediment trapping by the Hells Canyon Project. Most of the coarse sediment trapped
by the dams is sand. The loss of sand increases the threshold flow for mobilizing gravel, decreasing the
frequency of flow events capable of moving spawning gravels.

Idaho Power proposes to address the project’s cumulative effects on sediment transport by
implementing FS-4, which includes measures to stabilize or restore sandbars.

3.4.4 Unavoidable Adverse Effects

The Snake River annually delivers between 220,000 and 384,000 tons of coarse sediment
(>0.063 mm) to Brownlee reservoir. Tributaries deliver an additional 54,000 to 268,000 tons per year of
coarse sediment to the Brownlee, Oxbow and Hells Canyon reservoirs. The total load of coarse sediment
trapped above Hells Canyon dam is estimated to be 274,000 to 652,500 tons per year. Based on these
estimates, the three reservoirs would trap between 13,700,000 and 32,600,000 tons of sand and gravel
over the next 50 years that would otherwise be delivered downstream of Hells Canyon dam. This would
equate to 274,000 to 652,000 tons of sand and gravel annually. The coarse sediment delivered to the
Hells Canyon Reach increases from zero at Hells Canyon dam to 3,850-19,100 tons per year at Pine Bar,
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to 5,540-27,520 tons per year at Tin Shed, to 10,000—49,900 tons per year at the Salmon River
confluence (excluding the Imnaha River). The total flux of coarse sediment within the Snake River at its
confluence with the Salmon River is between 3 and 7 percent of what it would be without the three dams
of the Hells Canyon Project. This assumes the Swan Falls dam and upstream tributary dams remain
intact. Without augmentation of coarse grained sediment downstream of Hells Canyon dam, the loss of
sand and gravel bars would continue to adversely affect aquatic and riparian habitat.
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3.5 WATER QUALITY
3.5.1 Affected Environment

3.5.1.1 Water Quality Standards

The Snake River within the project area is an interstate water body with the Idaho/Oregon State
boundary described as the centerline of the river. Since the waters from each side of the Snake River can
mix with the other side, waters of the entire river cross-section must be of a quality to protect the
beneficial uses designated by the states of Idaho and Oregon. Beneficial uses designated by Idaho and
Oregon for Snake River reaches in the project area are presented in tables 15 and 16, respectively.

As required under section 303(d) of the federal CWA, Idaho and Oregon periodically review the
status of water quality and develop a list of water-quality limited waterbodies referred to as the 303(d)
list. Both states have listed segments of the Snake River in the project area on their respective 303(d) list.
The most recent U.S. Environmental Protection Agency (EPA)-approved 303(d) listings are presented in
tables 15 and 16. IDEQ and ODEQ have cooperatively developed a total maximum daily load (TMDL)
to address these listings.

Table 15. Idaho designated beneficial uses and most recent EPA-approved 303(d) listings for the
Snake River. (Sources: IDEQ, 2005a; IDEQ and ODEQ, 2004, as modified by staff)

Segment Designated Beneficial Uses” 303(d) Listed Pollutants
Brownlee reservoir, Scott Creek ~ Coldwater aquatic life, primary DO, mercury, nutrients, pH,*
to Brownlee dam (RM 347-285)  contact recreation, domestic water o diment
supply, special resource water”
Oxbow reservoir (RM 285— Coldwater aquatic life, primary Nutrients, sediment, pesticides,
272.5) contact recreation, domestic water
supply, special resource water”
Hells Canyon reservoir (RM Coldwater aquatic life, primary Not listed
272.5-247) contact recreation, domestic water
supply, special resource water”
Downstream Snake River, Hells Coldwater aquatic life, salmonid Temperature
Canyon dam to Salmon River spawning, primary contact
inflow (RM 247-188) recreation, domestic water supply,

special resource water

Notes: DO — dissolved oxygen
EPA — Environmental Protection Agency
IDEQ - Idaho Department of Environmental Quality
ODEQ — Oregon Department of Environmental Quality
pH — potential hydrogen
RM - river mile
TMDL - total maximum daily load

The designation of salmonid spawning for both Idaho and Oregon specifies that this designation applies only
when and where salmonids are present and spawning.

Idaho’s designation of special resource water is applied where there are unique or outstanding characteristics or
where intensive protection of water quality is needed to maintain a current designated beneficial use.

Based on results of analyzing pH values for the TMDL process, IDEQ and ODEQ (2004) recommended that the
state of Idaho delist Brownlee reservoir for pH.
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Table 16. Oregon designated beneficial uses and most recent EPA-approved 303(d) listings for
the Snake River. (Sources: IDEQ and ODEQ, 2004; ODEQ, 2005, as modified by

staff)

Segment

Designated Beneficial Uses

303(d) Listed Pollutants

Upstream Snake River to
Farewell bend
(RM 395-335)

Brownlee reservoir, Oxbow
reservoir, and upper half of Hells
Canyon reservoir

(RM 335-260)

Lower half of Hells Canyon
reservoir and downstream Snake
River (RM 260-188)

Public/private domestic water supply,
industrial water supply, irrigation water,
livestock watering, salmonid rearing and
spawning? (trout), resident fish (warm
water) and aquatic life, water-contact
recreation, wildlife and hunting, fishing,
boating, aesthetics

Public/private domestic water supply,
industrial water supply, irrigation water,
livestock watering, salmonid rearing and
spawning,” resident fish and aquatic life,
water-contact recreation, wildlife and
hunting, fishing, boating, aesthetics,
hydropower

Public/private domestic water supply,
industrial water supply, irrigation water,
livestock watering, salmonid rearing and

spawning® (downstream), resident fish and

aquatic life, water-contact recreation,
wildlife and hunting, fishing, boating,
aesthetics, anadromous fish passage,
commercial navigation and transport

Mercury, temperature

Mercury, temperature

Mercury, temperature

Note: RM - river mile

a

when and where salmonids are present and spawning.

The designation of salmonid spawning for both Idaho and Oregon specifies that this designation applies only

Each state has its own water quality criteria developed specifically to protect the designated
beneficial uses. Idaho’s criteria are in the Idaho Administrative Code (IDAPA 58.01.02) and Oregon’s
criteria are in the Oregon Administrative Rules (OAR 340-41). The interstate nature of the Snake River
in the project area requires that the more stringent of the two states’ water quality criteria be applied to the
river. Because Idaho and Oregon use different methods to establish water quality criteria, it is not
immediately obvious which state’s criteria are most stringent. Therefore, IDEQ and ODEQ conducted a
direct calculation of the criteria to determine which state’s criteria were most stringent (Glass et al., 2001)
prior to development of the TMDL. The resulting water quality targets are listed in table 17.
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Table 17. TMDL water quality targets for the Snake River—Hells Canyon and applicable Idaho
and Oregon water quality criteria. (Source: IDEQ and ODEQ, 2004; Idaho
Administrative Procedures Act 58 Title 01 Chapter 02; OAR Chapter 340, Division
041, as modified by staff)

Parameter

TMDL Selected Target

Water Quality Criteria®

Temperature

Full Snake River to
Hells Canyon reach
(RM 409 to 188),
year-round

Downstream Snake
River (RM 247 to
188), October 23 to
April 15

For coldwater aquatic life and salmonid
rearing, a maximum 7-day average
maximum temperature of 17.8°C if and
when the site potential is less than a 7-day
average maximum temperature of 17.8°C.
If and when the site potential is greater than
a 7-day average maximum temperature of
17.8°C, the target is no more than a 0.14°C
increase from anthropogenic sources.

When aquatic species listed under the ESA
are present, and if a temperature increase
would impair the biological integrity of the
threatened or endangered species’
population, the target is no greater than a
0.14°C increase from anthropogenic
sources.

For salmonid spawning, when and where it
occurs, a maximum weekly maximum
temperature of 13°C (when and where
salmonid spawning occurs) if and when the
site potential is less than a weekly
maximum temperature of 13°C. If and
when the site potential is greater than a
weekly maximum temperature of 13°C, the
target is no more than a 0.14°C increase
from anthropogenic sources.

When aquatic species listed under the ESA
are present, and if a temperature increase
would impair the biological integrity of the
threatened or endangered species’
population, the target is no greater than a
0.14°C increase from anthropogenic
sources.

These targets apply only to from October
23 to April 15 for fall Chinook salmon and
from November 1 to March 30 for
mountain whitefish.
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Idaho: For aquatic life, 22°C or less with a
maximum daily average of no greater than
19°C.

Oregon: For salmon/steelhead migration
corridor, a 7-day average maximum
temperature of 20°C at times and places
where the salmonid spawning standard does
not apply. Where the department
determines that the natural thermal potential
of all or a portion of a waterbody exceeds
this, the natural thermal potential
temperatures supersede the biologically-
based criteria, and are deemed to be the
applicable temperature criteria for that
water body. "

Idaho: For salmonid spawning and
incubation, 13°C or less with a maximum
daily average of no greater than 9°C.

Oregon: For salmon/steelhead spawning to
fry emergence, a 7-day average maximum
temperature of 13°C from October 23 to
April 15. Where ODEQ determines that the
natural thermal potential of all or a portion
of a water body exceeds this, the natural
thermal potential temperatures supersede
the biologically-based criteria, and are
deemed to be the applicable temperature
criteria for that water body."



Parameter

TMDL Selected Target

Water Quality Criteria*

Dissolved Oxygen

Downstream Snake
River (RM 247 to
188), year-round

Downstream Snake
River (RM 247 to
188), October 23 to
April 15

For coldwater aquatic life and salmonid
rearing, 8 mg/L water column DO as an
absolute minimum, or (where conditions of
barometric pressure, altitude, and
temperature preclude attainment of 8§ mg/L)
DO levels not less than 90% of saturation;
unless adequate (i.e., continuous
monitoring) data are collected to allow
assessment of the multiple criteria section
in the standards.

For salmonid spawning, when and where it
occurs: 11 mg/L water column DO as an
absolute minimum or (where conditions of
barometric pressure, altitude, and
temperature preclude attainment of

11 mg/L) DO levels not less than 95% of
saturation; with intergravel DO not lower
than 8 mg/L, unless adequate (i.e.,
continuous monitoring) data are collected to
allow assessment of the multiple criteria
section in the standards.

These targets will apply only to that portion
of the Snake River to Hells Canyon TMDL
reach downstream of Hells Canyon dam
(RM 247-188) from October 23 to April 15
for fall Chinook salmon and from
November 1 to March 30 for mountain
whitefish.
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Idaho: For aquatic life, greater than 6.0
mg/L at all times with the exceptions of the
bottom 20% of reservoir water depths that
are 35 meters or less, bottom 7 meters of
reservoir water depths that are greater than
35 meters, and the hypolimnion in stratified
reservoirs. ©

Oregon: For cold water aquatic life, 8
mg/L water column DO as an absolute
minimum, or (where conditions of
barometric pressure, altitude, and
temperature preclude attainment of 8§ mg/L)
DO levels not less than 90% of saturation;
unless the Department determines that
adequate information exists to use 8.0 mg/L
as a 30-day mean minimum, 6.5 mg/L as a
7-day minimum mean, and 6.0 mg/L as an
absolute minimum. Applicable at times and
places in the Snake River where the
salmonid spawning standard does not

apply.

Idaho: For salmonid spawning and
incubation, intergravel DO of not less than
5.0 mg/L or 7-day average mean of less
than 6.0 mg/L. Water column DO of not
less than 6.0 mg/L or 90% of saturation,
whichever is greater. ¢

Oregon: For active salmonid spawning
through fry emergence use, water column
DO of 11.0 mg/L as an absolute minimum
unless minimum intergravel DO measured
as a spatial median is 8.0 mg/L or greater,
then the water column DO criterion is 9.0
mg/L. Where conditions of barometric
pressure, altitude, and temperature preclude
attainment of 11 or 9 mg/L, DO levels must
not be less than 95% of saturation. Spatial
median intergravel DO must not fall below
8.0 mg/L. Applicable October 23 to April
15 from Hells Canyon dam to
Oregon/Washington border.



Parameter

TMDL Selected Target

Water Quality Criteria*

Full Snake River to
Hells Canyon reach
(RM 409 to 188),
year-round

Total dissolved gas,
Oxbow reservoir to
the Salmon River
inflow (RM 285 to
188)

Nutrients, Full Snake
River to Hells
Canyon reach (RM
409 to 188), May
through September

Nuisance algae, Full
Snake River to Hells
Canyon reach (RM
409 to 188)

Bacteria, Full Snake
River to Hells
Canyon reach (RM
409 to 188)

pH, Full Snake River
to Hells Canyon
TMDL reach

(RM 409 to 188)

For coolwater aquatic life, 6.5 mg/L water
column DO as an absolute minimum, unless
adequate (i.e., continuous monitoring) data
are collected to allow assessment of the
multiple criteria section in the standards.

Less than 110% of saturation, except when
stream flow exceeds the 10-year, 7-day
average flood flow.

Less than or equal to 0.07 mg/L total
phosphorus.

14 pg/L mean growing season limit
(nuisance threshold of 30 pg/L with
exceedance threshold of no greater than
25%).¢

Less than 126 E. coli organisms per 100 mL
as a 30 day log mean with a minimum of 5
samples and no sample greater than 406 E.
coli organisms per 100 mL.

7 to 9 pH units.
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Idaho: For aquatic life, greater than 6.0
mg/L at all times with the exceptions of the
bottom 20% of reservoir water depths that
are 35 meters or less, bottom 7 meters of
reservoir water depths that are greater than
35 meters, and the hypolimnion in stratified
reservoirs. ©

Oregon: For cold water aquatic life, 8
mg/L water column DO as an absolute
minimum, or (where conditions of
barometric pressure, altitude, and
temperature preclude attainment of 8§ mg/L)
DO levels not less than 90% of saturation;
unless the Department determines that
adequate information exists to use 8.0 mg/L
as a 30-day mean minimum, 6.5 mg/L as a
7-day minimum mean, and 6.0 mg/L as an
absolute minimum. Applicable at times and
places in the Snake River where the
salmonid spawning standard does not

apply.
Idaho: Less than 110% of saturation.

Oregon: Except when streamflow exceeds
the 10-year, 7-day average flood flow,
105% of saturation or less in hatchery-
receiving waters or waters less than 2 feet
deep, 110% of saturation or less elsewhere.

Idaho: No phosphorus criteria specified.

Oregon: No phosphorus criteria specified.

Idaho: None specified.

Oregon: 15 pg/L as average chlorophyll-a
concentration used to identify reservoirs
and rivers where phytoplankton may impair
the recognized beneficial uses.

Idaho: Same as TMDL target with addition
of 235 E. coli organisms per 100 mL for
public swimming areas.

Oregon: Same as TMDL target.

Idaho: 6.5 to 9.0 units.

Oregon: 7.0 to 9.0 units from RM 260 to
335, 6.5 to 8.5 elsewhere.



Parameter TMDL Selected Target Water Quality Criteria*
Sediment (turbidity), Less than or equal to 80 mg TSS/L for Idaho: Shall not exceed background
Full Snake River to acute events lasting no more than 14 days, turbidity by more than 50 NTU
Hells Canyon and less than or equal to 50 mg TSS/L instantaneously or more than 25 NTU for
TMDL reach monthly average. more than 10 consecutive days.

(RM 409 to 188)

Mercury, Full Snake
River to Hells
Canyon reach (RM
409 to 188)

Pesticides, Oxbow
reservoir segment
and upstream waters
(RM 409 to 272.5)

Less than 0.012 pg/L water column
concentration (total).

Less than 0.35 mg/kg in fish tissue.

Less than 0.024 ng/L water column
concentration DDT.

Less than 0.83 ng/L water column
concentration DDD.

Less than 0.59 ng/L water column
concentration DDE.

Less than 0.07 ng/L water column
concentration dieldrin.

Oregon: No more than 10% cumulative
increase in natural stream turbidity.

Idaho: Less than water column
concentration of 0.14 pg/L for drinking
water, 2.1 Pg/L as a criterion maximum
concentration and 0.012 pg/L as a criterion
continuous concentration.

Oregon: Not to exceed 2.4 ug/L for acute
protection of aquatic life, 0.012 pg/L for
chronic protection of aquatic life, 0.144
pg/L for protection of human health from
ingestion of water and fish, 0.146 pg/L for
protection of human health from ingestion
of fish, and 2.0 pg/L for drinking water..

Idaho: Less than water column DDT of
0.59 ng/L, DDD of 0.83 ng, DDE of 0.59
ng/L, and dieldrin of 0.14 ng/L.

Oregon: For acute protection of aquatic
life, not to exceed 1.1 pug/L as DDT and
2.5 pg/L as dieldrin. For chronic protection
of aquatic life, not to exceed 1.0 ng/L as
DDT and 1.9 ng/L as dieldrin. For human
protection from ingestion of water and fish,
not to exceed 0.24 ng/L as DDT and

0.071 ng/L as dieldrin. For human
protection from ingestion of fish, not to
exceed 0.24 ng/L as DDT and 0.076 ng/L
as dieldrin.

Notes: C — Celsius

DO — dissolved oxygen

ESA — Endangered Species Act

mg/kg — milligram per kilogram

mg/L — milligram per liter

ng/L — nanogram per liter

pH — potential hydrogen

TMDL - total maximum daily load
TSS/L — total suspended solids per liter
HUg/L — microgram per liter

Idaho Power proposes site-specific criteria. However, EPA (letter from Christine Psyk, Associate Director,

Office of Water and Watersheds, EPA, Seattle, Washington, to Barry Burnell, Administrator, Water Quality
Division, Idaho Department of Environmental Quality, Boise, Idaho, dated September 27, 2006) states that
Idaho Power’s proposed site-specific temperature criteria would likely not protect salmon spawning and egg
incubation. In its comments on the draft EIS, the Nez Perce Tribe objects to Idaho Power’s proposal.

above the applicable criterion.
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Oregon’s revised standards allow a cumulative increase from anthropogenic sources of no more than 0.3°C



Waters discharged from dams, reservoirs, and hydroelectric facilities are not subject to these criteria, but instead
a 30-day mean of 6.0 mg/L, 7-day mean minimum of 4.7 mg/L, and an instantaneous minimum of 3.5 mg/L
from June 15 through October 15.

Algae concentrations exceeding one or both TMDL selected targets are indicative of nuisance levels.

3.5.1.2  Temperature

Inflows to the project area and the Snake River both upstream and downstream of the project are
generally very warm during the summer. Although some tributaries with dams a short distance upstream
of their confluence with the Snake River (e.g., the Owyhee and Malheur rivers) are relatively cool
(table 18), a short distance downstream of the dam, spot measurements of temperature, provided by Idaho
Power in its comments on the draft EIS, indicate that these streams warm considerably prior to entering
the Snake River. For the most part, maximum summertime water temperatures in the Snake River and its
tributaries exceed 20 degrees Celsius (°C).

Brownlee reservoir, which has an average hydraulic retention time of about one month,
substantially alters Snake River temperatures. Storage of water in the reservoir and the depth of the
powerhouse intake have delayed seasonal warming and cooling of water downstream of the Brownlee
dam compared to conditions that occurred prior to project construction (figure 26). The reservoir has
three zones with different general thermal characteristics (figure 27). Temperatures are nearly uniform
throughout the water column in the uppermost zone referred to as the riverine zone, which extends down
to about RM 325. Farther downstream the water is deeper, slower, and less turbulent, and thermal
stratification begins to become evident in a zone referred to as the transition zone, which extends down to
approximately RM 308, depending on the season. In the deepest portion of the reservoir, the lacustrine
zone, strong summer stratification is evident. This zone consists of three classic strata: (1) the warm
upper layer referred to as the epilimnion, (2) the metalimnion, which has a strong thermal gradient, and
(3) the cold, deep hypolimnion. Figure 28 displays water temperatures and DO concentrations reported
for mid-July and late September of 1995, a year with average hydrologic conditions. Summertime
temperatures generally range from 18 to 25°C in the epilimnion, 8 to 17°C in the metalimnion, and cooler
than 10°C in the hypolimnion. However, the extent of thermal stratification in Brownlee reservoir can be
substantially different in wet years.

117



811

Table 18. Summary of Snake River tributary flows, water temperatures, and total phosphorus loadings, 1980-2003. (Sources:
USGS, 2005¢; StreamNet, 2005; IDEQ and ODEQ, 2004; IDEQ, 2005b; EPA, 2005; Hoelscher and Myers, 2003; WDOE,
2005b; NPCC, 2005, as modified by staff)

Drainage Mean Mean Max
Area® Snake Annual Mean May- August Water Total

Stream or (square River Trib. Flow” Sept. Flow” Flow” Temp*® Phosphorus

Discharge Source mile) Mile USGS Gage No. RM (cfs) (cfs) (cfs) “0) Load (kg/day)

Salmon Falls Creek 2,106 587 13108150 near 1.9 158 140 106 23.0 -

Hagerman, ID

Bruneau River 3,372 494 13168500 near Hot 22.0 356 497 86 29.5 56¢
Spring, ID

Owyhee River 11,108 396.7 13183000 below 27.3 512 418 200 10.0° 265"

Owyhee dam, OR

Boise River 4,031 396.4 13213000 near 3.8 1,564 1,605 800 24.0 1,114
Parma, ID

City of Nyssa NA 385 NA NA & -- -- -- 11*

Amalgamated Sugar NA 385 NA NA & - - - 50"

City of Fruitland NA 373 NA NA g - - - 5.5

Heinz Frozen Foods NA 370 NA NA & -- -- -- 412"

Malheur River 4,719 368.5 13233300 below - 243 146 92 16.0° 461"

Nevada dam, OR

Payette River 3,309 365.6 13251000 near 4.1 2,861 3,202 1,172 24.5 710"
Payette, ID

City of Weiser, ID, NA 352 NA e -- - - 3h

WWTP

City of Weiser, ID, NA 352 NA e -- - - 5.5"

WTP
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Drainage Mean Mean Max
Area® Snake Annual Mean May- August Water Total
Stream or (square River Trib. Flow” Sept. Flow” Flow” Temp*® Phosphorus
Discharge Source mile) Mile USGS Gage No. RM (cfs) (cfs) (cfs) “0) Load (kg/day)
Weiser River 1,686 351.6 13266000 near 14.9 1,069 878 268 33.0 392f
Weiser, ID
Burnt River 1,100 327.5 13275000 at - 1481 1491 748 26.8 52
Huntington, OR
Powder River 1,705 296 13286700 near -- 255 223 51 27.5 126
Richland, OR
Brownlee Creek 61 288 13289650 near -- -- -- -- -- --
Heath, ID
Wildhorse River 177 283.3 13289960 at 0.25 135 141 31 24.0 32k
Brownlee dam, ID
Indian Creek 40 271.3 13290060 near -- -- -- -- -- --
Oxbow, OR
Pine Creek 301 271 13290190 near 1.9 334 340 46 26.5 114%
Oxbow, OR
Granite Creek 33 239 -- - -- - -- - -
Sheep Creek 41 229 -- -- -- -- -- -- --
Imnaha River 871 191.6 13292000 at 19.3 513 732 211 25.5 --
Imnaha, OR
Salmon River 13,923 188.2 13317000 at White 53.7 10,744 17,390 5,278 25.2 --
Bird, ID
Grande Ronde River 4,000 168.7 13333000 at Troy, 453 2,968 3,065 777 31.3 -
OR
Asotin Creek 320 145.3 13335050 AT 0.1 103 93 36 23.8 -
Asotin, WA
Clearwater River 9,645 140 13342500 at 11.6 14,530 18,870 8,795 26.5 --

Spalding, ID
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Drainage Mean Mean Max
Area® Snake Annual Mean May- August Water Total
Stream or (square River Trib. Flow” Sept. Flow” Flow” Temp*® Phosphorus
Discharge Source mile) Mile USGS Gage No. RM (cfs) (cfs) (cfs) “0) Load (kg/day)
Tucannon River 503 62 13344500 near 7.9 164 133 59 254 --
Starbuck, WA
Palouse River 3,303 59.5 13351000 at 19.6 590 212 41 31.1 --
Hooper, WA
Snake River 41,900 453.5 13172500 near NA 10,784 9,738 7,120 29.0 1,912
Murphy, ID
Snake River 58,700 385.2 13213100 at Nyssa, NA 13,702 12,738 8,651 28.0 --
OR
Snake River 69,200 351.3 13269000 at NA 17,978 16,801 10,338 27.5 --
Weiser, ID
Snake River 73,300 247.0 13290450 at Hells NA 19,768 18,682 11,817 24.0 --
Canyon dam, ID-
OR state line
Snake River 92,960 167.2 13334300 at NA 34,639 40,527 17,984 22.5 --
Anatone, WA

Notes: -- —no data

NA — not applicable

WTP — water treatment plant

WWTP — wastewater treatment plant

from Chandler et al. (2003a), and basin areas for downstream tributaries are from the NPCC (2005) subbasin plans.

Basin areas for streams upstream of Hells Canyon dam are from Chandler and Chapman (2003-E.3.1-2, Ch. 4), basin areas for Granite and Sheep creeks are

Mean flow values were supplied by a variety of sources that used different assessment periods and are thus not directly comparable between sites.

Availability and the type of water temperature data varied by stream and were not always available for USGS gage locations. We compiled data for the

lower portions of tributaries from various sources, and used the maximum of daily mean temperatures for continuous (hourly) data sets. This compilation
was done to show general trends, and the results are not directly comparable since temperature data were recorded for different periods at the sites.

¢ Annual loading, based on 1997 through 2002.

River at its mouth and 23.2°C in the Malheur River at its mouth.

In its comments on the draft EIS, Idaho Power reported that spot measurement of water temperature made in 1995 reached as high as 19.4°C in the Owyhee
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May through September loading, based on data from 1995, 1996, and 2000.
Current design flow of less than 3.5 million gallon per day (5.4 cfs).

May through September loading, based on 1995 and 2000.

0.1 mile downstream of Nevada dam.

Based on a single year of data, October 1979 through September 1980.
May through September loading, based on 1999.



24.0

21.0
18.0
15.0
12.0

9.0

degrees C

6.0
3.0
0.0

jan feb mar apr may jun jul aug sep oct nov dec
Julian Date

@ RM 345 m Brownlee Outflow 0 1957 Brownlee Damsite

Figure 26. Recent (1990s) RM 345" and Brownlee reservoir outflow and pre-project (1957)
Brownlee dam site mean monthly water temperatures for the Brownlee reservoir.
(Source: IDEQ and ODEQ, 2004 [page 163, figure 2.3.23])

a

RM 345 is plotted to show the temperature of Snake River inflow to Brownlee reservoir.
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Figure 27.

Reaches, zones, and strata of Brownlee, Oxbow, and Hells Canyon reservoirs.

(Source: Myers et al., 2003a [page 117, figure 7])

123




July 17-18, 1995 September 26-27, 1995
0 ~ 0 2 %
10 A 10
—~ 20 A - 20
E E
£ 30 £ 30 1
) )
S 40 - © 40
50 - 50
60 - Y0 I N S R
0 5 10 15 20 25 30 0 5 10 15 20 25
Temperature (°C), DO (mg/l) Temperature (°C), DO (mg/l)
—X—RM 330 —+—RM 315 —O—RM 285 ‘ ‘ —X—RM 330 ——RM 315 —O—RM 285
0 0
10 ~ 10 -
~ 20 4 —~ 20 4
E E
£ 30 4 < 30 4
) 5}
© 40 - S 40 -
50 + 50
60 "ttt 60 ——+r———+t+————+—rFtr—r+rrtrrr
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Temperature (°C), DO (mg/l) Temperature (°C), DO (mg/l)
—X—RM 284.4 —O—RM 274 | —X—RM 284.4 —O—RM 274 |
0 0 Yot
10 10
—~ 20 4 20 1
£ £
< 30 4 £ 30 4
) )
© 40 © 40 -
50 -+ 50 -
60 48—+t 60 s+t
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Temperature (°C), DO (mg/l) Temperature (°C), DO (mg/l)
—X—RM 269.5 —O0—RM 2495 —X—RM 269.5 —B—RM 2495
o RM2385 —O—RM 238.5
Figure 28.  Vertical profiles of water temperature (open symbols) and DO concentrations (solid

shaded symbols) in Brownlee reservoir (top), Oxbow reservoir (middle), and Hells

Canyon reservoir (bottom), July and September 1995. (Sources: Myers et al.,

2003b,c, as modified by staff)
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For example, in early spring of the wet year of 1997, Brownlee reservoir was drawn down nearly
100 feet to an elevation of about 1,976 feet for flood-control purposes, which flushed the cold water from
the reservoir. The water that was used to refill the reservoir had a temperature of about 12°C. Myers et
al. (2003a) reported that the July water temperature at the centerline of the intake (1,948 feet) was 17°C in
1997 compared to 11°C in the dry year of 1992, but that the thermocline®® was centered on the elevation
of the powerhouse intake, as it was in other years.

Few data exist to describe the winter water temperatures in Brownlee reservoir. However,
temperature data reported by Myers et al. (2003a) show that colder, less dense water sometimes occurs
near the reservoir’s surface rather than at depth in winter.

Water is routed rather quickly through the main body of Oxbow reservoir and Hells Canyon
reservoir (refer to retention times in table 6), thus temperatures in these reservoir reaches are primarily
determined by the temperature of releases from Brownlee dam. As can be seen in figure 28, the
temperature generally remains relatively constant throughout the water column.

The portion of Oxbow reservoir that extends from the powerhouse intake (RM 272.8) to the dam
(RM 272.5) typically receives little water compared to the rest of the reservoir. When the reservoir
releases are less than 28,000 cfs, Idaho Power maintains a 100-cfs minimum flow release into the reach
immediately downstream of the dam. This release water flows through the 0.3-mile-long portion of the
reservoir and results in a longer hydraulic retention time for this part of the reservoir that averages 21.5
days. The combination of the slower routing of water through the reach and using three orifices in the
spillway gate (with a centerline of approximately 1,776 feet) to provide the minimum flow releases into
the reach downstream of the dam results in moderate thermal stratification in this portion of the reservoir
during summer and into fall. During each of the profile measurements made in August 1998, temperature
measurements ranged from about 23°C at the surface to about 14°C at the bottom. Even greater
stratification was reported to occur during the summer of 1994, which was a dry year.

The Oxbow bypassed reach, which extends approximately 2.5 miles from the Oxbow dam (RM
272.5) to the Oxbow powerhouse (RM 270.0), receives a minimum flow of 100 cfs as described above.
Water temperature in this bypassed reach is primarily determined by releases from the dam. Idaho
Power’s hourly monitoring results for the salmonid spawning period in 1997 and 1998 ranged from 17.2
to 24.3°C near the upper end of the reach (RM 272.2) and 20.2 to 24.8°C at the lower end of the bypassed
reach (RM 270.2) (Myers and Chandler, 2003). Temperature measurements throughout the water column
in the deep pool immediately upstream of the Indian Creek confluence showed that at flows of
approximately 100 cfs, temperatures vary by about 1 to 3°C in August. Overall, temperatures in the
Oxbow bypassed reach frequently exceed the 17.8°C coldwater target.

Based on an evaluation of temperature data collected during the 5-year period of 1996 through
2000, Myers and others (2003a) reported that both the 17.8°C-coldwater target and 13°C-spawning target
were frequently exceeded in the project area. The Snake River inflows to Brownlee reservoir had annual
exceedances of the 17.8°C target ranging from 37 to 47 percent of the days. Corresponding exceedance
frequencies for the tailwaters of the Brownlee, Oxbow, and Hells Canyon developments were less than
the inflow with one exception. In 1997, the 17.8°C target was exceeded 38 percent of the time in the
inflow to Brownlee reservoir, but 57 percent of the time in the Oxbow tailwater. As discussed above,
flood-control operations of Brownlee reservoir resulted in warmer temperatures during this high flow
year. Annual exceedances of the 13°C target ranged from 40 to 47 percent of the days at the Snake River
inflow to Brownlee reservoir and 31 to 38 percent of the days in the Hells Canyon tailwater.

# The thermocline is the elevation within the metalimnion where the maximum rate of change in

temperature occurs.
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In its most recent application for water quality certification, Idaho Power (2007a) evaluated
exceedance of the 7-day average maximum criterion of 20°C and the 7-day average maximum salmonid
spawning criterion of 13°C for inflows to Brownlee reservoir and for outflows from Hells Canyon dam
(figure 29). Table 19 presents the frequency that measured water temperatures exceeded these applicable
water temperature criteria in each year between 1991 and 2004. In most years, the 7-day average
maximum of 20°C was exceeded in the Snake River inflow to Brownlee reservoir and in outflows from
each of the developments. Most of these exceedances occurred during the months of June through
September. Exceedance of the 7-day average maximum criterion of 13°C was documented downstream
of Hells Canyon dam in all years except 2001; however, measurements were made less than half the time
during that year (table 19). Therefore, the evaluation suggests that Hells Canyon outflows exceed this
criterion in all years. Idaho Power (2007a) reported that the elevated temperatures that exceed this
criterion occurred during the first few weeks of the fall Chinook salmon spawning season, as can be seen
in figure 29. The inflow to Brownlee reservoir also exceeded the 7-day average maximum criterion of
13°C in some years, although in only 3 of the 9 years monitored. Exceedances of this criterion occurred
during both fall and spring for the inflow to Brownlee reservoir.

Table 19. Percent of days that Hells Canyon Project water temperatures exceeded applicable
numeric criteria, with the percent of applicable days monitored shown in parentheses.
(Source: Idaho Power, 2007a)

Salmonid Spawning”
(7-day average maximum

Resident Trout and Salmon/Steelhead Migration Corridor* salmonid spawning
(7-day average maximum of 20°C) criterion of 13°C)

Brownlee Downstream  Downstream  Downstream Brownlee = Downstream

Reservoir of Brownlee of Oxbow Hells Canyon Reservoir  Hells Canyon
Year Inflow Reservoir Reservoir Reservoir Inflow Reservoir
1991 --- --- --- 26 (83) --- 8 (38)
1992 --- 13 (60) 12 (47) 19 (90) 11 (100)
1993 --- 0(30) 0(43) 17 (82) --- 2 (30)
1994 --- 21 (85) 17 (78) 32 (71) --- 8 (70)
1995 --- 19( (78) 16 (77) 38 (91) - 5(80)
1996 19 (50) 7 (55) 0@39) 27 (90) 0(38) 5(90)
1997 22 (80) 15 (76) 22 (55) 33 (86) 0(100) 2(79)
1998 23 (90) 24 (98) 16 (67) 45 (82) 0(79) 4 (89)
1999 21 (63) 21 (90) 7(72) 34 (95) 0(49) 6(92)
2000 25 (95) 12 (65) 1 (44) 24 (82 1 (100) 7 (86)
2001 0(36) 18 (76) 8 (35) 31 (87) 0(62) 0 (46)
2002 25 (76) 18 (94) 12 (74) 27 (84) 0(69) 5(93)
2003 24 (96) 19 (100) 031 37 (100) 2 (100) 9(72)
2004 16 (71) 20 (98) 0(1) 36 (100) 5(75) 10 (82)
Notes:  --- —data not available

*  The 7-day average maximum temperature criterion of 20°C was applied year-round, except for downstream of

Hells Canyon reservoir where it applies only from April 16 through October 22.
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The 13°C salmonid spawning criterion applies to the reach downstream of Hells Canyon reservoir from October
23 through April 15. This analysis evaluated exceedance of this criterion using 7-day averages for the
designated period starting with October 23 through 29. Salmonid spawning criteria do not apply to the
Brownlee reservoir inflow; evaluation for this site is for comparison purposes only.
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Figure 29. Average daily 7-day average maximum temperatures of Snake River inflow to
Brownlee reservoir (1996-2004) and outflow from Hells Canyon dam (1991-2004).
(Source: Idaho Power, 2007a)

The applicable water quality standards include a clause that allows temperature increases of
0.3°C over the site potential.** In the TMDL, IDEQ and ODEQ (2004) used Snake River inflow
temperatures to Brownlee reservoir as an estimate of site potential for the Snake River downstream of
Hells Canyon dam, although they acknowledged that this estimate should not be interpreted as natural
conditions. In order to improve this estimate, Idaho Power (2007a) developed a flow-weighting model
using the Corp’s estimate of unregulated flow upstream of the project, a 1915 estimate of cumulative
discharge from Thousand Springs (4,800 cfs), Salmon River temperatures measured near the confluence
with the Snake River, and the median temperature of ground water inflows (14.5°C). They then
determined the difference between simulated 7-day average maximum water temperatures for recent
inflows and corresponding estimated historical temperatures, and subtracted these from corresponding
measured 7-day average maximum temperatures. Figure 30 displays the resulting adjusted measured 7-
day average maximum temperatures of outflow from Hells Canyon dam, which represent outflow
temperatures based on Idaho Power’s estimate of site potential, for the 7-day periods of October 23-29
through November 4-10. Temperatures above the 13.3°C line (i.e., the 13°C criterion plus the 0.3°C
allowable increase) represent project exceedances of Oregon’s water temperature standard for the fall
spawning period. None of the values for representative high flow and medium-high flow years (1997 and
1999, respectively) exceeded the 13.3°C limit, and only one 7-day period exceeded this limit for the

* The site potential is generally considered natural conditions.
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medium flow year (1995). In contrast, each of the representative low flow years (1992, 1994, and 2002)
had exceedances of the 13.3°C limit. These exceedances occurred on 6 to 11 days per low flow year, and
were as much as 1.6°C.
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Figure 30. Adjusted measured 7-day average maximum temperatures of outflow from Hells
Canyon dam for a portion of the fall Chinook spawning period. (Source: Idaho
Power, 2007a, as modified by staff)

3.5.1.3 Biological Productivity

The project waters receive nutrients from numerous sources within the watershed. As part of an
inventory of the nation’s waters, EPA (1974, as cited by IDEQ and ODEQ, 2004) reported that the
mountains along the southeastern border of the Snake River contain some of the world’s richest
phosphate deposits. In their comments on the draft EIS, AR/IRU emphasized that most of the phosphorus
present in the Snake River derives from anthropogenic sources. Table 18 presents total phosphorus
loadings of the Snake River and its tributaries, wastewater treatment plants, and industrial sources in the
area. Median total phosphorus concentrations measured during 1992 through 1999 show that the TMDL
total phosphorus target of 0.07 milligram per liter (mg/L) was exceeded more than half the time in all
three of the project’s reservoirs. The hypolimnion of Brownlee reservoir had the highest median total
phosphorus and soluble reactive phosphorus concentrations of any of the project waters. Overall, the
median concentrations of total phosphorus, total nitrogen, total Kjeldahl nitrogen (organic nitrogen and
ammonia), and nitrate decreased through Brownlee reservoir, except in the hypolimnion. Median
ammonia concentrations were also highest in Brownlee reservoir’s hypolimnion. However, unlike the
other nutrient parameters, ammonia increased through Brownlee reservoir. Median concentrations of
each of the nutrient parameters measured were generally similar to one another in Oxbow reservoir, Hells
Canyon reservoir, and Hells Canyon discharges. Summer of 1995 nitrogen to phosphorus ratios, which
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were based on biologically available forms of these nutrients (ammonia, nitrate, and soluble reactive
phosphorus), were generally greater than 10 throughout Brownlee reservoir, with the exception of the
hypolimnion.

Primary productivity in the project area was evaluated primarily using trophic state assessment
tools developed by Carlson (1977). Carlson developed trophic state index formulas to predict algal
biomass from chlorophyll-a concentrations, total phosphorus concentrations, and Secchi depths (Carlson,
1977). Using chlorophyll-a trophic state indices as a surrogate for primary productivity indicated that
hypereutrophic (nutrient rich) conditions occurred in the riverine zone of Brownlee reservoir, while meso-
eutrophic tending to eutrophic (middle of the continuum from nutrient rich to nutrient poor) conditions
occurred in Oxbow and Hells Canyon reservoirs (Myers et al., 2003a).

The phytoplankton community of the three project reservoirs varies by season and location
(Myers et al., 2003a). In the spring, the phylum of Chrysophyta (golden algae) was the dominant
phytoplankton in all three reservoirs. In the summer, the phylum of Cyanophyta (blue-green algae) was
dominant throughout most of the reservoir sections, although the phylum of Chlorophyta (green algae)
was dominant in the riverine zone of Brownlee reservoir. A single species, Aphanizomenon flos-aquae,
comprised most of the algal cells in the lacustrine zone of Brownlee reservoir and in the Oxbow and Hells
Canyon reservoirs during the summer. In the fall, the phylum Chrysophyta was once again the dominant
phytoplankton. Dense blooms of blue-green algae have frequently been observed in the transition zone of
Brownlee reservoir in late spring and late summer. Algal blooms also have been observed in surface
waters of Brownlee reservoir and Oxbow reservoir, although blooms were not as pronounced as they were
in the transition zone of Brownlee reservoir (IDEQ and ODEQ, 2004).

Substantial temporal and spatial trends in DO concentrations have been monitored in the project
area (figure 28). Monitoring results showed that lower DO concentrations generally occurred in summer
and early fall than the rest of the year. Lower DO concentrations occurred downstream of Hells Canyon
dam than in the uppermost section (riverine zone) of Brownlee reservoir during low- to high-flow years
(figure 31).

Figure 28 indicates that DO concentrations vary substantially within Brownlee reservoir. In the
reservoir’s riverine zone, DO concentrations generally ranged from about 6 to 14 mg/L with high levels
of algal photosynthesis resulting in supersaturation of water during the spring and summer. DO
concentrations varied substantially throughout the water column in areas of the transition zone even
though the thermal gradient was minimal. Hypoxic (DO <2 mg/L) and anoxic (DO <0.5 mg/L)
conditions were regularly recorded in the transition zone during late spring and summer. In this zone, DO
concentrations were generally lowest near the bottom, although hypoxic conditions have, on occasion,
encompassed nearly the entire transition zone. Low DO concentrations occurred throughout much of the
water column in July 1990, resulting in a fish kill that included at least 28 adult white sturgeon. Dead fish
that were observed throughout the upper reach of the reservoir included white sturgeon, catfish, crappie,
and suckers (Idaho Power, 2003a). Monitoring results indicate that the lacustrine zone of Brownlee
reservoir had a clinograde (decreasing DO concentrations with depth) characteristic of eutrophic systems.
During low- and average-flow years, hypoxic conditions first reached Brownlee dam in the metalimnion
and then proceeded into the hypolimnion. In contrast, the lowest DO concentrations initially occurred in
the hypolimnion during the wet year of 1997. Water in the epilimnion generally remained well
oxygenated, although low DO concentrations have occasionally extended to the surface of the lacustrine
zone.

DO concentrations reported for inflows to Oxbow reservoir were generally less than
corresponding values for the riverine zone of Brownlee reservoir. Oxbow reservoir DO concentrations
were similar throughout most of the water column with the exception of the reservoir reach between the
Oxbow powerhouse intake and Oxbow dam. However, a clinograde developed in the main body of the
reservoir during the dry summer of 1992, resulting in anoxic conditions at depths of more than 82 feet
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(Source: Myers et al., 2003a [page 135, figure 24])
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near the Oxbow powerhouse intake. In the 0.3-mile-long reach between the powerhouse intake and
Oxbow dam, development of a clinograde was more prevalent. This reach experienced relatively high
DO concentrations near the surface and anoxic summer conditions near the bottom, even in the high-flow
year of 1997.

Under current operations, the 2.5-mile-long bypassed reach that extends from immediately
downstream of Oxbow dam down to Oxbow powerhouse receives inflow from the Oxbow dam via the
spillway gates. Hourly DO measurements made during the summer of 1998 ranged from approximately
1.5 mg/L up to approximately 8.5 mg/L near the upper end of the bypassed reach and up to 11.5 mg/L
near the lower end of the reach (Myers and Chandler, 2003). Vertical profiles of DO concentrations taken
at a deep hole just upstream of Indian Creek (RM 272.4) showed considerable differences within the
water column. Hypoxic/anoxic conditions occurred in the bottom 20 feet of the 49-foot-deep hole in
August of 1997 and 1998, while near-surface values were about 6 mg/L.

In Hells Canyon reservoir, a clinograde developed with hypoxic conditions in deep water near the
dam during dry, average, and wet years. During the dry year of 1992, a clinograde developed earlier in
the season and anoxic conditions were more widespread for a longer period than in other years, as
evidenced by anoxic conditions extending from the bottom to within 45 feet of the surface in September.

Discharges from Hells Canyon dam frequently had low DO concentrations. Results of
monitoring DO concentrations at 10-minute intervals in the Hells Canyon dam tailwater showed that DO
concentrations were less than the TMDL water quality targets (table 17) on more than half of the days in
each of the years between 1991 and 2000. The DO targets were not met on 58 percent of the days in the
high flow year of 1997 or on 98 percent of the days in the lower flow years of 1991 and 1993 (Myers et
al., 2003). A breakdown of the timing of when the applicable targets were not met during each of the
10 years shows that the 11.0-mg/L spawning target was not met 100 percent of the time in the fall
(October 24 through December 31) and 17 to 100 percent of the time in the spring (January 1 through
May 10); at least one of the coldwater targets was not met 59 to 98 percent of the time during the
remainder of the year (Myers et al., 2003c).

Idaho Power (2007a) reports that the outflows from each reservoir typically have the lowest DO
concentrations in August and September. The Brownlee outflows have DO concentrations that are
typically lower than the applicable criteria from June through November, and the Oxbow outflows have
slightly higher DO concentrations during this critical period, with values less than the applicable criteria
occurring during July through October. In the Hells Canyon outflows, DO concentrations are frequently
lower than the applicable criteria during June through December.

Figure 32 displays daily mean DO concentrations measured in the Snake River at four locations
within approximately the first 20 miles downstream of Hells Canyon dam. These results show that daily
mean DO concentrations reported for critical periods in September and October increased to greater than
6.0 mg/L as water passed through the first few rapids in the first 9.1 miles downstream of the dam.

Myers et al. (2003a) reported that more than 90 percent of the potential hydrogen (pH) values
recorded in each of the reservoirs between 1991 and 2000 were within the pH criteria/target levels of 7.0
to 9.0 units. Values greater than 9.0 were more common than values less than 7.0, and the highest pH
values were recorded for the riverine zone of Brownlee reservoir. As part of development of the TMDL,
IDEQ and ODEQ compiled a database of values reported by Idaho Power and/or obtained from EPA’s
STORET database for a wide range of flow and water quality conditions. The pH of 529 measurements
made in Brownlee reservoir ranged from 7.4 to 9.6 units with less than 5 percent of the values falling
outside the allowable range of 7.0 to 9.0 (IDEQ and ODEQ, 2004). The riverine zone had the highest
mean seasonal pH values for all seasons.
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DO Time Series Plot
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Figure 32. DO concentration time series for the Snake River downstream of Hells Canyon
dam, late August through December 2000. (Source: Myers et al., 2003a [page 185,
figure 75])

3.5.14 Total Dissolved Gas

Water flowing over and through dam spillways and plunging to depth in the pools below the
spillways increases the hydrostatic pressure, causing air to be driven into solution and resulting in
supersaturation of gasses in the water. Fish and other aquatic organisms that are exposed to excessive gas
supersaturation can develop symptoms of Gas Bubble Trauma (GBT), a condition that can lead to a
variety of abnormal physiological conditions, causing high levels of stress and mortality (Weitkamp and
Katz, 1980; Ryan et al., 2000; Mesa et al., 2000).

Idaho Power evaluated the effects of routing water past the Brownlee, Oxbow, and Hells Canyon
dams, along with dissipation rates downstream of Hells Canyon dam in 1997, 1998, and 1999 (Myers and
Parkinson, 2003). In the spring of 1997 and 1998, Idaho Power routinely monitored TDG at eight sites
(upstream of the spill gates at all three developments, in spilled water downstream of Brownlee and
Oxbow dams, in turbine discharges of Brownlee Unit 5 and the Oxbow powerhouse, and at the Hells
Canyon boat ramp located 0.8 mile downstream of Hells Canyon dam). Idaho Power did not consistently
monitor TDG at any other locations downstream of Hells Canyon dam, but instead monitored TDG at
target intervals of 5 to 10 miles down to near Lewiston. From March 3 to July 20, 1999, Idaho Power
used a data logger to record hourly TDG levels at a depth of about 3.3 feet at RM 246, approximately
1.5 miles downstream of Hells Canyon dam. During the 2006 spill season, Idaho Power continuously
monitored TDG along the left (spillway) and right (powerhouse) side of the channel at the bridge
downstream of Brownlee dam, in the Oxbow forebay, and at the upper end of the Oxbow bypassed reach.

Results of these studies indicate that supersaturated TDG levels occurred in Brownlee reservoir
immediately upstream of the dam, although levels remained lower than the 110-percent of saturation
criterion. Maximum TDG levels recorded at this location were 108.1 percent of saturation in 1998 and
107.9 percent in 1997. Brownlee powerhouse discharges were found to have significantly (p<0.005)
lower TDG levels than the reservoir. In contrast, TDG levels were significantly (p<0.005) higher
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immediately downstream of the Brownlee dam spillway than in the reservoir. All spill events of greater
than 3,000 cfs that were measured had TDG levels, exceeding 110 percent of saturation. During 1997-
1998, the maximum TDG level recorded immediately downstream of the Brownlee dam spillway was
128.0 percent, which occurred during a spill of 49,000 cfs. During 2006, hourly TDG reached as high as
143 percent of saturation along the left side of the channel when spill was greater than 55,000 cfs (Richter
et al., 2006).

Elevated TDG levels continued through Oxbow reservoir all the way to Oxbow dam. Richter et
al. (2006) reported that TDG measurements made during a Brownlee spill of between 35,000 and
42,000 cfs showed unmixed conditions (113 to 138 percent of saturation) at the bridge downstream of
Brownlee dam, mixed conditions about four miles downstream of the dam (135 percent), and a
dissipation of 5 percent of saturation throughout Oxbow reservoir with TDG levels of 130 percent of
saturation measured near Oxbow dam (table 3). Myers and Parkinson (2003) reported that TDG levels in
Oxbow reservoir varied substantially depending on the rate of spill at Brownlee dam. The maximum
TDG recorded immediately upstream of the Oxbow dam spillway was 125.3 percent of saturation.
Routing water through the Oxbow turbines and spillway had mixed effects on TDG. TDG levels in
powerhouse discharges were as much as 7.2 percent of saturation greater than in the reservoir and
11.3 percent of saturation less than in the reservoir. Although powerhouse tailrace TDG levels varied
compared to levels recorded for the reservoir, these differences could not be attributed to varied
powerhouse flow rates. Myers and Parkinson (2003) suggest that these differences may be due to the
timing of sampling and/or comparison to near-surface reservoir samples rather than TDG levels in water
at the intake depth, which is about 45 feet below the full pool elevation. This conclusion is supported by
Parametrix (1974, as cited in Myers and Parkinson, 2003) findings that dissolved nitrogen levels varied
considerably throughout the water column of Oxbow reservoir. Comparison of TDG levels measured
immediately downstream of the Oxbow dam spillway with levels for the Oxbow reservoir also indicate
that both increases and decreases in TDG occurred. Spill rates of less than 2,000 cfs and greater than
24,000 cfs reduced TDG, whereas spills of 5,000 to 24,000 cfs increased TDG. The largest increase
(20.5 percent of saturation) occurred during a spill of 12,000 cfs. Due to the configuration of the Oxbow
development, elevated TDG levels from the Oxbow dam spillway continue downstream for 2.5 miles
before mixing with the powerhouse discharges.

Idaho Power evaluated the effect of spills that occurred at Oxbow dam in 2006, independent of
spills at Brownlee dam, by analyzing conditions that coincided with Oxbow forebay TDG levels of less
than 110 percent of saturation. Under these conditions, the maximum TDG measured in the Oxbow
bypassed reach was 128 percent of saturation, which occurred when the Oxbow spill rate was 22,000 to
26,000 cfs (Idaho Power, 2007a). The 2006 study showed that Oxbow dam spills ranging from about
14,000 to 33,000 cfs increased TDG from less than 110 percent of saturation in the Oxbow forebay to
more than 120 percent of saturation in the Oxbow bypassed reach.

TDG levels in Hells Canyon reservoir are closely associated with spills at Brownlee dam,
although the effect of spills at Brownlee and Oxbow dams is minor to moderate beyond Hells Canyon
dam. However, spills at Hells Canyon dam caused TDG to be supersaturated in mixed water downstream
of the spillway and powerhouse. In 1999, hourly TDG levels recorded 1.5 miles downstream of Hells
Canyon dam reached as high as 136.3 percent of saturation and were clearly related to spill rates despite
considerable variability in TDG at similar spill rates (figure 33). Nearly all spill rates resulted in TDG
levels greater than 110 percent of saturation.
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Figure 33. Relationship between spill rate at Hells Canyon dam and TDG approximately
1.5 miles downstream of the dam, 1997-1999. (Source: Idaho Power, 2007a)

The dissipation of elevated TDG downstream of Hells Canyon dam is displayed in figure 34.
When TDG levels downstream of Hells Canyon dam exceeded 120 percent of saturation, it generally
decreased approximately 0.3 percent of saturation per river mile. As TDG levels approached equilibrium
with ambient air conditions (100 percent of saturation), dissipation rates decreased. Myers and Parkinson
(2003) reported a direct relationship between the rate of spill and distance from the dam at which TDG
levels exceeded 110 percent of saturation. For all measured spills of greater than 19,000 cfs, TDG levels
exceeded the 110 percent of saturation criterion at all sites upstream of RM 180 (67 miles downstream of
the Hells Canyon dam and about 8 miles downstream of the Salmon River confluence). Spills of 9,000 to
13,400 cfs resulted in exceedance of the 110 percent of saturation criterion down to RM 200 (47 miles
downstream of the dam), and a spill rate of 2,400 cfs resulted in exceedance of the 110 percent criterion
downstream to RM 230 (17 miles downstream of the dam). The results of the 1997-1999 TDG studies
are consistent with Seattle Marine Laboratories’ (1972, as cited in Myers and Parkinson, 2003) findings
of maximum dissolved nitrogen levels of 125 percent of saturation immediately downstream of Hells
Canyon dam, and reduction of these levels down to 107 percent of saturation nearly 60 miles downstream
of the dam.
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Figure 34.  Dissipation of elevated TDG downstream of Hells Canyon dam relative to the
110 percent of saturation criterion, 1997-1999. (Source: Myers and Parkinson,
2003)

3.5.1.5  Turbidity

According to eyewitness accounts and personal photographs, the Snake River was described as
being typically “murky” and “full of silt” between the 1920s and the early 1950s (personal
communication, A. Barton, Barton Heights Homestead-Hells Canyon, and S. Zanelli, Idaho Power, on
February 13, 2003, as cited by Miller et al., 2003c, App A; personal communication, V. Shirley, Wilson
Homestead-Saddle Creek-Hells Canyon, and S. Zanelli, Idaho Power, on February 19, 2003, as cited by
Miller et al., 2003¢c). Anecdotal information indicates that turbidity of the Snake River in Hells Canyon
generally decreased in the early 1950s (Miller et al., 2003¢). A summary of Snake River turbidity data
reported for 1992 through 1997 is presented in table 20. These data indicate that turbidity generally
decreases as water flows through Brownlee and Oxbow reservoir and remains low throughout Hells
Canyon reservoir and its discharge.

Based on data collected from 1995 to 2000, total suspended solids (TSS) load supplied to the
reach was estimated as being 76 percent from tributaries, 10 percent from drains, 12 percent from
unmeasured sources, and the remainder from point sources (IDEQ and ODEQ, 2004). IDEQ and ODEQ
estimates indicate that the majority (69 to 73 percent) of this loading generally occurred during the
summer growing season of late April through October, followed by the spring period of February through
early April (14 to 29 percent). Sediment loadings in November through January were relatively small
(8 to 16 percent). During the growing season, approximately 15 to 25 percent of the total sediment load is
organic matter in the Snake River upstream of Brownlee reservoir. This percentage increases in
Brownlee reservoir.
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Table 20. Summary of turbidity data for various reaches of the project, 1992-1997. (Source:
Idaho Power, 2005d, as modified by staff)

Turbidity
Snake River No. of Minimum Average Maximum

Location Miles Samples (NTU) (NTU) (NTU)
Snake River upstream of 409-343.1 213 0.9 39.0 291
Brownlee reservoir

Brownlee reservoir 343-284.6 978 0.4 13.5 213
Oxbow reservoir 284.5-272.5 265 0.4 4.1 50.2
Hells Canyon reservoir 272.4-247.6 434 0.4 54 48.9
Snake River downstream of Hells 247.5-247 174 0.5 5.0 41.7

Canyon dam

Note: NTU — nephelometric turbidity unit

Table 21 summarizes suspended sediment data reported for the Snake River and its tributaries for
1970 through 1997. Based on monthly averages of TSS data for 1990 through 2000, exceedances of the
50-mg/L target occurred in the Snake River at RM 409 in May, and in Brownlee reservoir in March and
April (IDEQ and ODEQ), 2004).

Table 21. Summary of total suspended solids data available for the Snake River and its
tributaries near their terminus, 1970-1997.* (Source: IDEQ and ODEQ, 2004, as

modified by staff)
Total Suspended Solids
Snake River =~ Number of Minimum Average Maximum

Location Mile Samples (mg/L) (mg/L) (mg/L)
Snake River at Marsing 425 44 2 21.2 42
Owyhee River 396.7 169 7 65.2 562
Boise River 396.4 144 1 41.1 295
Malheur River 368.5 93 2 109.2 787
Payette River 365.6 98 3 36.5 406
Weiser River 351.6 59 2 27.5 117
Drains NR 194 2 151.4 1,320
Snake River 409-335 304 1 383 685
Brownlee reservoir 335-285 147 1 21.1 411
Oxbow reservoir 285-272.5 113 1 7.8 215
Hells Canyon reservoir 272.5-247 58 1 9.4 116
Snake River downstream of Hells 247-188 69 1 6.9 24

Canyon dam

Note: NR - not reported

*  Total suspended solids data included in this summary include measurements of suspended sediment

concentrations and total residue measurements.
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3.5.1.6 Hazardous Materials

Idaho Power conducted an evaluation of possible oil leakage from the project’s three power
plants for 1999 and 2000. Using project records, Wolfe (2003) estimated that the amount of oil
discharged to the Snake River during the 2-year period was 600 gallons at Brownlee, 120 gallons at
Oxbow, and 50 gallons at Hells Canyon. The estimate for the Brownlee power plant is equal to an
average volume of 0.8 gallons per day. In comparison, sump discharges of water from the project were
between 105,000 and 229,000 gallons per day. The turbine guide bearings for Brownlee units 1 and 2
were the largest contributors to oil leakage during the study. Wolfe (2003) concluded that new gasket
material and ring design appeared to have stopped slinger ring leaks in the turbine guide bearings as of
March 2001.

Results of analyzing sediment samples collected from 1998 to 2000 from the thalweg in
Brownlee reservoir at intervals of 5 miles or less show that trace metal concentrations generally increased
in a downstream direction in both the main body of Brownlee reservoir and the Powder River arm,
coinciding with increased percentages of fine material (Myers et al, 2003a). Idaho Power and the USGS
compared the sample results to the corresponding threshold effect level (TEL) established to represent the
upper limit at which adverse effects rarely occur to benthic life (Canadian Council of Ministers of the
Environment, 1995, as cited in Clark and Maret, 1998). In the upper reservoir (RM 312 to RM 336), the
TEL was exceeded for arsenic, chromium, mercury, and nickel. In the lower reservoir (RM 285 to RM
310), the TEL was exceeded for each of these elements as well as cadmium, copper, and zinc. A
sediment sample taken from an elevation to represent pre-impoundment conditions exceeded the TEL for
arsenic, chromium, and nickel. None of the measured lead concentrations exceeded the corresponding
TEL. IDEQ and ODEQ (2004) reported that little water column data for mercury in the project area is
available, and that most of the data collected since 1990 had non-detectable mercury concentrations using
various detection limits ranging from 0.01 to 0.5 microgram per liter (pUg/L).

A reconnaissance-level assessment of organochlorine compounds in bed sediments was
conducted in August 1997 by collecting bed samples from Brownlee reservoir at Burnt River (RM 327)
and Mountain Man Lodge (about RM 300) and then analyzing them for 33 organochlorine compounds,
including pesticides, pesticide breakdown products (metabolites), and total polychlorinated biphenyls
(PCBs) (Clark and Maret, 1998). Concentrations of these compounds were generally higher at the Burnt
River site than at the Mountain Man Lodge site. The TEL and probable effect level (PEL) were both
exceeded for p,p’-DDE, a metabolite of dichlorodiphenyltrichloroethane (DDT), at the Burnt River site.
In 1999, additional sampling was conducted with similar sample handling and detection limits. However,
none of the 42 samples collected had detectable concentrations of any organochlorine compounds, even
though much of the samples consisted of fine-grained materials (CH2M HILL, 2000, as cited by Myers et
al, 2003). No water column data are available for total DDT or dieldrin concentrations in Brownlee
reservoir, although all of the values reported for total DDT and dieldrin (four each) in the upstream Snake
River segment exceeded their respective target levels presented in table 17 (IDEQ and ODEQ, 2004).

In August and September 1997, fish were collected from Brownlee reservoir at Burnt River (RM
327) and Pittsburg Landing (RM 215) for analysis of contaminants. Composite samples that were
analyzed consisted of whole-body and liver samples for largescale sucker and common carp, and fillet
samples from sport fish. This analysis resulted in detectable concentrations of 17 trace metals (Clark and
Maret, 1998). Concentrations of most trace metals were generally higher in liver samples than in sport
fish fillets, although mercury concentrations were generally higher in fillets. Total mercury
concentrations ranged from 0.02 pg/g (wet weight) in largescale sucker liver samples from the Snake
River at Pittsburg Landing to 0.32 pg/g in both common carp liver samples and channel catfish fillets
from the Brownlee reservoir at Burnt River. None of the fillet samples exceeded the FDA (2000)
1.0-pg/g action level, although the total mercury concentration in both channel catfish fillets and common
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carp liver samples from the Brownlee reservoir at Burnt River were greater than 0.3 pg/g, which is the
EPA (2001a) recommended concentration of methylmercury set to protect human health.** IDEQ and
ODEQ (2004) reported that 3 percent of the fish tissue samples from Brownlee reservoir exceeded the
FDA’s 1.0-milligram per kilogram action level, and that 80 percent of all the data for the reach from RM
409 to RM 188 exceeded the 0.35-pug/g target. Due to elevated concentrations of mercury in fish, a fish
consumption advisory has been in place for the Snake River, including the project area, since 1997
(ODHS, 2005, 1997; Idaho Department of Health and Welfare, 2004).

Detectable concentrations of 12 organochlorine compounds or metabolites were reported. All
fish-tissue samples were found to contain DDT or a DDT metabolite; concentrations of total DDT ranged
from approximately 96 Lig/kg in white crappie fillets to 3,633 pg/kg in whole-body samples of common
carp (Myers et al, 2003a). The 200-pig/kg protection level set for fish-eating wildlife (Newell et al., 1987,
as cited by Clark and Maret, 1998) was exceeded in whole-body composite samples of largescale sucker
and common carp and fillets of channel catfish. Whole-body samples of common carp had total PCB
concentrations that exceeded the 110-ug/kg level set to protect fish-eating wildlife. None of the reported
organochlorine compound concentrations exceeded FDA action levels, although DDT exceeded a cancer

risk screening value of 107 established by the EPA (Nowell and Resek, 1994, as cited by Clark and
Maret, 1998).

3.5.1.7 Coliform Bacteria

IDEQ and ODEQ (2004) indicate that the upper Snake River segment (RM 409 to RM 347) was
included on the 303(d) list for bacteria; in the same document, they recommend that this reach be delisted
for bacteria, based on analysis of fecal coliform and E. coli data collected in the summer of 1999. Weekly
measurements of fecal coliform concentrations at three locations in the Oxbow bypassed reach in July to
September of 1997 and 1998 ranged from less than 1 to 110 most probable number (MPN) (Myers and
Chandler, 2003). Hardy et al. (2005) reported that measurement of fecal coliform indicated that the E.
coli criterion for primary contact recreation was exceeded in three of 26 samples from the Snake River at
Weiser, which is about 11 miles upstream of Brownlee reservoir. In the Final 2002 Integrated Report,
ODEQ (2005) reported that the Snake River was attaining the fecal coliform criteria from RM 244.2 to
RM 268.8 in the summer, and from RM 280.5 to RM 404 throughout the year.

3.5.2 Environmental Effects

3.5.2.1  Effects of Project Operations on Water Quality

We describe Idaho Power’s proposed operations in section 2.2.2, Proposed Project Operations,
and we assess the effects of the proposed operation on reservoir levels and project outflows in section
3.3.2, Effects of Project Operations on Water Quantity. We identify operation-related recommendations
filed by agencies, tribes, and other parties (table 9), and we describe three alternative operational
scenarios that we use to assess the effects of the various operation-related recommendations. At our
request (AIR OP-1), Idaho Power simulated project operations for these representative scenarios under
various hydrologic conditions. Refer to section 3.3.2.2 for additional discussion of the scenarios and the
modeling process used for the simulations. We use the results of these simulations to assess the effects of
the operation-related recommendations.

As provided below, we evaluate the effects of Idaho Power’s Proposed Operations and of
operation-related recommendations received from agencies, tribes, and other parties on the following

** " This 0.3-ug/g criterion is based on a total fish and shellfish consumption of 17.5 g per day for a 70-kg

(154-pound) human, which is the estimated average consumption rate for recreational fishers (EPA,
2000).
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resources: (1) temperature; (2) biological productivity (nutrients, DO, and pH); (3) TDG; and
(4) hazardous materials.

Temperature

Changes in the seasonal flow regime caused by project operations and recommended changes to
project operations made by agencies, tribes, and NGOs can affect water temperature. As we discuss later
in section 3.5.1.2 Temperature, construction and operation of the project has altered the thermal regime of
the Snake River within and downstream of the project. These alterations include a seasonal temperature
shift downstream of Brownlee dam that is primarily due to the combination of thermal stratification in
Brownlee reservoir and water being released from the reservoir’s deep layers. Compared to without
project conditions, the end result of these operations has been cooler conditions in spring and summer,
and warmer conditions in fall.

Our Analysis

Idaho Power used the CE-QUAL-W2 model to simulate the effects of various project operations
and potential measures on water temperatures (Idaho Power, 2005b,e,f; Bowling, 2004). CE-QUAL-W2
is a two-dimensional (longitudinal/vertical) hydrodynamic and water quality model that is capable of
modeling conditions in river/reservoir systems (Portland State University, 2006). Idaho Power’s setup,
calibration, and use of the CE-QUAL-W2 model is described by Zimmerman et al. (2002). Differences in
CE-QUAL-W?2 simulation results can be used to evaluate likely differences in water temperatures that
would result from operating the project under a variety of operational regimes.

Idaho Power’s Proposed Operations would be similar to current operations and result in similar
thermal regimes within and downstream of the project.

Operational recommendations to limit ramping downstream of Hells Canyon dam (refer to
table 9) would have little effect on water temperatures in project waters or the project’s outflows, since
they would result in minimal changes in the residence time within each of the project reservoirs.

Operational recommendations involving the Flow Augmentation Scenario, on the other hand,
would result in modified water temperature conditions compared to existing and proposed operations.
These changes would result from releasing more water from Brownlee reservoir during early summer and
maintaining the reservoir at a lower level during summer and fall. We discuss the simulated temperatures
for both Brownlee reservoir and Hells Canyon outflow below.

Our analysis of the effects of flow augmentation on water temperatures in Brownlee reservoir
focused on the overall thermal regime of the reservoir, with emphasis on the simulated locations for
temperatures of 17.8°C. Table 22 summarizes the simulated thermal regimes for each of the 5
representative flow years. Flow augmentation in early summer (June 21 through July 31) would result in
lower Brownlee reservoir water levels and a thinner epilimnion during the summer of medium to
extremely low flow years. During the summer of higher flow years, the simulated flow augmentation
produced little difference from Proposed Operations.

Table 23 summarizes our comparison of the CE-QUAL-W2 simulation results for Hells Canyon
outflow to the TMDL water temperature targets. This summary indicates that flow augmentation
recommendations would increase the frequency of exceedances of the 17.8°C target in July of medium-
low to extremely low flow years, but that they would not affect the frequency of exceedances of the
13.0°C target.
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Table 22. Summary comparison of Brownlee reservoir simulated temperatures for Proposed Operations and Scenario 2 (Flow
Augmentation). (Source: Idaho Power, 2005¢, as modified by staff)

Year

Proposed Operations

Scenario 2 (Flow Augmentation)

1992 (extremely
low flow)

1994 (medium-low
flow)?

1995 (medium
flow)

Stratification is evident in spring and by the beginning of summer
the uppermost 55 feet of the reservoir, extending down to an
elevation of about 2,020 feet msl, generally exceed 17.8°C while
below 1,950 feet msl the hypolimnion remains at 6°C or cooler.
By mid-August, 17.8°C is exceeded down to an elevation of about
1,970 feet msl, and the hypolimnion extends from about 1,940 feet
msl to the bottom. Water warmer than 17.8°C is fully evacuated
from the reservoir by mid-October, but most of the cool
hypolimnion still remains in the reservoir.

Stratification is evident in spring and by the beginning of summer
the uppermost 55 feet of the reservoir, extending down to an
elevation of about 2,020 feet msl, generally exceed 17.8°C while
below 1,945 feet msl the hypolimnion remains at 6°C or cooler.
By mid-August, 17.8°C is exceeded down to an elevation of about
1,980 feet msl, and the hypolimnion extends from about 1,930 feet
msl to the bottom. Water warmer than 17.8°C is fully evacuated
from the reservoir by mid-October, but most of the cool
hypolimnion still remains in the reservoir.

Stratification is evident in spring and around the beginning of
summer a longitudinal gradient is evident for 17.8°C water.
Virtually all of the reservoir upstream of RM 320 exceeds 17.8°C,
while exceedances of 17.8°C near the dam only occur down to an
elevation of about 2,060 feet msl. A hypolimnion that is 7°C and
cooler develops below an elevation of about 1,920 feet msl. By
mid-August, 17.8°C is exceeded down to an elevation of about
1,965 feet msl, and the hypolimnion extends from about 1,920 feet
msl to the bottom. Water warmer than 17.8°C is fully evacuated
from the reservoir by mid-October, but much of the cool
hypolimnion still remains in the reservoir.

During spring, virtually the same thermal regime occurs as under
Proposed Operations. During summertime, the water level surface
elevation is lower and a thinner epilimnion occurs. By mid-
August, the water surface elevation is about 25 feet lower and
17.8°C water is about 5 feet lower than under Proposed
Operations. In fall, the epilimnion thickness becomes closer to
Proposed Operations, but continues to be slightly thinner than
under Proposed Operations.

During spring, virtually the same thermal regime occurs as under
Proposed Operations. During summertime, the water surface
elevation is lower and a slightly thinner epilimnion occurs. By
mid-August, the water surface elevation is about 25 feet lower and
the 17.8°C water is about 10 feet lower than under Proposed
Operations. Although the water surface elevation is slightly lower
than under Proposed Operations in mid-October, water
temperatures are very similar to Proposed Operations.

During spring, virtually the same thermal regime occurs as under
Proposed Operations. During summertime, the water surface
elevation is lower and a slightly thinner epilimnion occurs. By
mid-August, the water surface elevation is about 20 feet lower and
the 17.8°C water is about 10 feet lower than under Proposed
Operations, which moves the up-reservoir end of the metalimnion
from RM 316 to RM 312. In the fall, the thermal regime is
virtually the same as under Proposed Operations.
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Year Proposed Operations Scenario 2 (Flow Augmentation)
1999 (medium- Stratification is evident in spring and around the beginning of During spring, virtually the same thermal regime occurs as under
high flow) summer a longitudinal gradient is evident for 17.8°C water. All of Proposed Operations. During summertime, the water surface

1997 (extremely
high flow)

the reservoir upstream of RM 322 exceeds 17.8°C, while
exceedances of 17.8°C near the dam only occur down to an
elevation of about 2,055 feet msl. A hypolimnion that is 11°C and
cooler develops below an elevation of about 1,930 feet msl with
6°C or cooler water only occurring below an elevation of about
1,850 feet msl. By mid-August, 17.8°C is exceeded down to an
elevation of about 1,950 feet msl, and the hypolimnion extends
from about 1,920 feet msl to the bottom. Water warmer than
17.8°C is fully evacuated from the reservoir by mid-October, and
the hypolimnion continues to have nearly the same characteristics
as in mid-August.

Stratification is evident in spring and by the beginning of summer
the uppermost 100 feet of the reservoir, extending down to an
elevation of about 1,975 feet msl, generally exceed 17.8°C and a
hypolimnion that is 12°C and cooler develops below about 1,915
feet msl. By mid-August, 17.8°C is exceeded down to an
elevation of about 1,940 feet msl, and the hypolimnion extends
from about 1,910 feet msl to the bottom. Water warmer than
17.8°C is fully evacuated from the reservoir by mid-October, and
the hypolimnion is a little smaller than in mid-August.

elevation is lower and a slightly more distinct break occurs
between the epi- and metalimnion. By mid-August, the water
surface elevation is about 15 feet lower and the 17.8°C water is
about 5 feet lower than under Proposed Operations. In the fall, the
thermal regime is virtually the same as under Proposed
Operations.

During spring, virtually the same thermal regime occurs as under
Proposed Operations. During summertime, the water surface
elevation is lower and there is a less distinct break between the
epi- and metalimnion. By mid-August, the water surface elevation
is about 15 feet lower and the 17.8°C water is at about the same
elevation as under Proposed Operations. In fall, the thermal
regime is virtually the same as under Proposed Operations.

a

Prior to issuance of the draft EIS, 1994 was identified as a representative medium-low flow year, based on analysis of the 1928 to 1999 flow record.

However, Idaho Power’s (2007a) subsequent analysis of the 1911 to 2005 flow record resulted in reclassifying 1994 to a low flow year.



Table 23. Summary comparison of simulated Hells Canyon outflow hourly water temperatures
for Proposed Operations and Scenario 2 to TMDL water temperature targets.”
(Source: Idaho Power, 2005¢e, as modified by staff)

Year Proposed Scenario 2 (Flow Augmentation)
1992 (extremely Exceeds 13°C target in late October Generally about 1.0-1.7°C warmer in
low flow) through early November, and exceeds July, 0.5-1.0°C warmer in August, and up

1994 (medium-low
flow)"

1995 (medium
flow)

1999 (medium-
high flow)

1997 (extremely
high flow)

17.8°C target from mid-July through
early October.

Exceeds 13.0°C target for about 2 weeks
in late October to early November, and
exceeds 17.8°C target from early July
through early October.

Exceeds 13°C target for about 1.5 weeks
in late October to early November, and
exceeds 17.8°C target from early July
through early October.

Exceeds 13°C target for about 1.5 weeks
in late October to early November, and
exceeds 17.8°C target from mid-June
through early October.

Exceeds 13°C target for a couple of days
in late October, and exceeds 17.8°C target
from late May through early October.

to about 0.5°C warmer in early
September. Exceeds 17.8°C target for
about 1 additional week in early July.

Generally about 0.5-1.0°C warmer in
July through mid-August. Exceeds
17.8°C target for a couple of additional
days in early July.

Virtually the same as under Proposed
Operations. Exceeds 13.0°C and 17.8°C
targets during same periods as Proposed
Operations.

Virtually the same as under Proposed
Operations. Exceeds 13°C and 17.8°C
targets during same periods as Proposed
Operations.

Virtually the same as under Proposed
Operations. Exceeds 13°C and 17.8°C
targets during same periods as Proposed
Operations.

We estimated compliance with the target water temperatures of 13°C for spawning for October 23 through April

15, and the 7-day mean maximum target of 17.8°C for the remainder of the year.

Prior to issuance of the draft EIS, 1994 was identified as a representative medium-low flow year, based on

analysis of the 1928 to 1999 flow record. However, Idaho Power’s (2007a) subsequent analysis of the 1911 to
2005 flow record resulted in reclassifying 1994 to a low flow year.

Operational recommendations related to navigation target flow levels (refer to table 9) would
increase outflows during some low flow periods, generally in the months of June to October. The extent
of increases in outflows and the resulting potential for changing the thermal regime would be determined
by the specific recommendations implemented.

Idaho Power’s simulation of project operations under the navigation target flow operation
(Scenario 3) is representative of operations that would result from recommendations made by the Corps

and NPPVA for a minimum flow of 8,500 cfs upstream of the mouth of the Salmon River and 11,500 cfs
downstream of the Salmon River. Scenario 3 simulations indicate that Hells Canyon outflow rates would
be most affected in medium-low flow years when Brownlee reservoir inflows exceed 8,500 cfs, but would
be affected little in medium to extremely high flow years (Bowling, 2005b). Although Hells Canyon
minimum outflows would increase, maximum outflows during these periods would be reduced, which
would result in Brownlee reservoir levels similar to those under Proposed Operations. We anticipate that
the temperature of the outflows would be only a little higher than under Proposed Operations. In contrast,
operating the project under the Forest Service’s navigation flow recommendation, which would not allow
for lower minimum flows when inflows are low, would substantially draw down Brownlee reservoir in
extremely low flow years. Drafting water from closer to the reservoir’s surface would result in warmer
water being discharged from the Brownlee, Oxbow, and Hells Canyon developments than would occur
under Proposed Operations.
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Biological Productivity (Nutrients, DO, pH)

Changes in the seasonal flow regime caused by project operations can affect DO levels and other
water quality parameters associated with biological productivity. In addition, some of the operating
scenarios recommended by agencies, tribes, and NGOs in this proceeding have the potential to affect
water quality parameters associated with biological productivity.

Our Analysis

As discussed in section 3.5.1.3, Biological Productivity, current operations result in lower DO
concentrations downstream of Hells Canyon dam than the Snake River inflow to Brownlee reservoir.
Hypoxic and anoxic conditions regularly occur in the transition zone of Brownlee reservoir during late
spring and summer, and in the hypolimnion layer of Brownlee reservoir’s lacustrine zone in summer and
fall. Low DO waters are drafted from Brownlee reservoir and routed downstream resulting in Hells
Canyon outflows that have DO levels that are frequently lower than the TMDL targets for salmonid
spawning and coldwater aquatic life/salmonid rearing. Evaluation of Hells Canyon outflow DO levels for
the 10-year period of 1991 through 2000 showed that DO concentrations were lower than the 11.0-mg/L
spawning criterion/target throughout the entire fall period of each year and between 17 and 100 percent of
the time in spring, and lower than coldwater criteria/targets more than half of the time in each year. Idaho
Power proposes to continue current operations, which would result in similar DO conditions.

Operational recommendations to limit ramping downstream of Hells Canyon dam (refer to
table 24) would have negligible effects on DO levels in outflows from Brownlee reservoir. Although
these ramping limitations would have short-term effects on water levels and outflows of Oxbow and Hells
Canyon reservoirs, these shifts would be so short so as to have negligible effects on DO levels of Hells
Canyon outflows.

We evaluated the effects of recommended flow augmentation measures (refer to table 9) on DO
levels by comparing Idaho Power’s CE-QUAL-W?2 simulated values for Proposed Operations to those for
the flow augmentation operation (Scenario 2). For Brownlee reservoir, we focused on the simulated
locations of hypoxic and anoxic conditions. For Hells Canyon outflows, we focused on general
characteristics of differences between the simulated Scenario 2 and Proposed Operations and comparison
to the criteria/target levels of 11.0 and 8.0 mg/L.

Table 24 summarizes our comparison of CE-QUAL-W2 simulation results for Brownlee reservoir
under Proposed Operations and Scenario 2. Flow augmentation recommendations would lower the
Brownlee reservoir water levels. The primary effects of these operations would occur during the summer
when hypoxic/anoxic conditions would occur closer to the reservoir’s surface. Scenario 2 (Flow
Augmentation) simulation results indicate that in mid-August hypoxic/anoxic conditions would occur
about 15 feet closer to the surface in extremely low flow years, 10 feet closer to the surface in medium-
low flow years, and about 5 feet closer to the surface in medium and higher flow years.

Table 25 summarizes our comparison of CE-QUAL-W2 simulation results for Hells Canyon
outflow to one another and DO criteria and TMDL targets. Flow augmentation recommendations would
increase Hells Canyon outflow DO concentrations between July and October to varying extents in
different types of flow years. Generally, the largest and earliest increases in DO concentrations would
occur in extremely low flow years, and increases in DO concentrations would generally be negligible in
medium-high to extremely high flow years. The simulation results also indicate that changes in minimum
DO concentrations would be negligible in most years and the largest increases in minimum DO
concentrations would occur in extremely low flow years.
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Table 24. Summary comparison of Brownlee reservoir simulated DO concentrations for Proposed Operations and Scenario 2 (Flow
Augmentation). (Source: Idaho Power, 2005¢e,g, as modified by staff)

Year

Proposed

Scenario 2 (Flow Augmentation)

1992 (extremely
low flow)

1994 (medium-
low flow)?

1995 (medium
flow)

Hypoxic/anoxic conditions start in the spring at RM 326 to 318.
By the beginning of summer, hypoxic/anoxic conditions have
progressed throughout most of the 1,950 to 2,020 feet msl band
down to the dam, and most of the lacustrine zone within 50 feet of
the bottom. As summer progresses, DO concentrations continue
to decrease at elevations below 2,030 feet msl, resulting in anoxic
conditions near the bottom of the transition and lacustrine zones.
As fall progresses, hypoxic/anoxic water is flushed out of the
transition zone and much of the lacustrine zone.

Hypoxic/anoxic conditions start in the spring at RM 328 to 318.
By the beginning of summer, hypoxic/anoxic conditions have
progressed throughout most of the 1,940 to 2,010 feet msl band in
the transition zone and the upper end of the lacustrine zone, and
most of the lacustrine zone within 30 feet of the bottom. As
summer progresses, DO concentrations continue to decrease
throughout the entire water column resulting in anoxic conditions
near the bottom of the transition and lacustrine zones. As fall
progresses, hypoxic/anoxic water is flushed out of the transition
zone and most of the lacustrine zone.

Hypoxic/anoxic conditions start in the spring at RM 305 to 298.
By the beginning of summer, hypoxic/anoxic conditions have
progressed throughout near bottom waters of the transition zone
and just below the elevation of the powerhouse intake in the
lacustrine zone. As summer progresses, the near bottom anoxic
water is flushed out of the transition zone, but accumulates in the
lacustrine zone even above the elevation of the powerhouse
intake. As fall progresses, much of the hypoxic/anoxic water is
flushed out of the lacustrine zone.

During summertime, lower water surface elevation with
hypoxic/anoxic conditions at a lower elevation. In mid-August, the
water surface elevation is about 25 feet lower and the top of the
hypoxic/anoxic layer is about 10 feet lower than under Proposed
Operations. There are no noticeable effects in spring, and minimal
effects in the fall.

During summertime, lower water surface elevation with
hypoxic/anoxic conditions at a lower elevation. In mid-August, the
water surface elevation is about 25 feet lower and the top of the
hypoxic/anoxic layer is about 15 feet lower than under Proposed
Operations. There are no noticeable effects in spring, and minimal
effects in the fall.

During summertime, lower water surface elevation with
hypoxic/anoxic conditions at a lower elevation. In mid-August, the
water surface elevation is about 20 feet lower and the top of the
hypoxic/anoxic layer is about 15 feet lower than under Proposed
Operations. There are no noticeable effects in spring, and minimal
effects in the fall.



Year Proposed Scenario 2 (Flow Augmentation)
1999 (medium- Hypoxic/anoxic conditions start in the spring at between RM 300  During summertime, lower water surface elevation with
high flow) and the dam. By the beginning of summer, hypoxic/anoxic hypoxic/anoxic conditions at a lower elevation. In mid-August, the

1997 (extremely
high flow)

conditions have progressed throughout near bottom waters of the
transition zone and most of the water below 1,920 feet msl in the
lacustrine zone. As summer progresses, anoxic water
accumulates near the bottom of the transition zone and is then
flushed out of the transition zone, and anoxic water accumulates
in the lacustrine zone even above the elevation of the powerhouse
intake. As fall progresses, most of the hypoxic/anoxic water is
flushed out of the lacustrine zone.

Hypoxic/anoxic conditions start in the spring at between RM 302
and the dam. By the beginning of summer, hypoxic/anoxic
conditions have progressed throughout near bottom waters
between the dam and RM 316, and in most of the lacustrine zone
below 1,930 feet msl. As summer progresses, anoxic water
accumulates near the bottom of much of the transition zone and in
the lacustrine zone even slightly above the elevation of the
powerhouse intake. As fall progresses, all of the hypoxic/anoxic
water is flushed out of the lacustrine zone.

water surface elevation is about 15 feet lower and the top of the
hypoxic/anoxic layer is about 10 feet lower than under Proposed
Operations. There are no noticeable effects in spring, and minimal
effects in the fall.

During summertime, lower water surface elevation with
hypoxic/anoxic conditions at a lower elevation. In mid-August, the
water surface elevation is about 15 feet lower and the top of the
hypoxic/anoxic layer is about 10 feet lower than under Proposed
Operations. There are no effects in spring and negligible effects in
fall.

Prior to issuance of the draft EIS, 1994 was identified as a representative medium-low flow year, based on analysis of the 1928 to 1999 flow record.
However, Idaho Power’s (2007a) subsequent analysis of the 1911 to 2005 flow record resulted in reclassifying 1994 to a low flow year.



Table 25. Summary comparison of simulated Hells Canyon outflow hourly DO concentrations
for Proposed Operations and Scenario 2 (Flow Augmentation) to applicable criteria
and TMDL targets.” (Source: Idaho Power, 2005¢, as modified by staff)

Scenario 2
Year Proposed Operations (Flow Augmentation)
1992 (extremely Lowest in July and August with a Generally about 1.0-1.5 mg/L higher in July
low flow) minimum of about 2 mg/L. Lower than and August, 0.5 mg/L higher in late October,

1994 (medium-low
flow)®

1995 (medium
flow)

1999 (medium-
high flow)

1997 (extremely
high flow)

8.0- and 11.0-mg/L criteria/targets from
early March through mid-April and from
early May through December.

Lowest in August and September, with a
minimum of about 3 mg/L. Lower than

8.0- and 11.0-mg/L criteria/targets from

mid-March through mid-April and from

late May through December.

Lowest in August and September, with a
minimum of about 2.5 mg/L. Lower than
8.0- and 11.0-mg/L criteria/targets from
early February through mid-April and
from late June through December.

Lowest in August and September, with a
minimum of about 2 mg/L. Lower than

8.0- and 11.0-mg/L criteria/targets from

late June through December.

Lowest in August and September, with a
minimum of about 4 mg/L. Lower than
8.0- and 11.0-mg/L criteria/targets from
early July through December.

and very similar to Proposed Operations for the
remainder of the year. Overall minimum of
about 3 mg/L. Lower than the 8.0- and 11.0-
mg/L criteria/targets during the same periods as
Proposed Operations.

Generally about 0.5 mg/L higher in July, 0.5
mg/L lower in August, and virtually the same as
under Proposed for the remainder of the year.
Overall minimum of about 3 mg/L. Lower than
the 8.0- and 11.0-mg/L criteria/targets during
the same periods as Proposed Operations.

Generally about 0.5 mg/L higher in September
and early October, virtually the same as under
Proposed for the remainder of the year. Overall
minimum of about 2.5 mg/L. Lower than the
8.0- and 11.0-mg/L criteria/targets during the
same periods as Proposed Operations.

Virtually the same as under Proposed except in
June, which is about £1.2 mg/L of Proposed
Operations. Overall minimum of about 2 mg/L.
Lower than the 8.0- and 11.0-mg/L criteria/
targets during the same periods as Proposed
Operations.

Generally about the same as under Proposed
except in late May to early June, which is about
+1.2 mg/L of Proposed Operations. Overall
minimum of about 4.5 mg/L. Lower than the
8.0- and 11.0-mg/L criteria/targets during the
same periods as Proposed Operations along
with a couple of days in late May.

We estimated compliance with the criterion/target DO concentrations of 11.0 mg/L for spawning for October 23

through April 15, and the coldwater criterion/target of 8.0 mg/L for the remainder of the year.

Prior to issuance of the draft EIS, 1994 was identified as a representative medium-low flow year, based on

analysis of the 1928 to 1999 flow record. However, Idaho Power’s (2007a) subsequent analysis of the 1911 to
2005 flow record resulted in reclassifying 1994 to a low flow year.

Idaho Power’s simulation of project operations under navigation target flow levels (Scenario 3) is
representative of operations that would result from recommendations made by the Corps and NPPVA for
a minimum flow of 8,500 cfs upstream of the mouth of the Salmon River and 11,500 cfs downstream of
the Salmon River. Based on Idaho Power’s simulations of Scenario 3 (Bowling, 2005b), Hells Canyon
outflow rates would be little affected in medium to extremely high flow years, and most affected in
medium-low flow years when Brownlee reservoir inflows exceed 8,500 cfs. Although Hells Canyon
minimum outflows would increase, maximum outflows during these periods would be reduced and thus
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Brownlee reservoir levels would remain similar to Proposed Operations. We anticipate that DO
concentrations in the Hells Canyon outflows under these circumstances would be a little higher than
under Proposed Operations. Operating the project under the Forest Service’s navigation flow
recommendation, which would not allow for lower minimum flows when inflows are low, would
substantially draw down Brownlee reservoir in extremely low flow years. We anticipate that this would
result in somewhat higher DO concentrations being drafted from Brownlee reservoir and discharged from
the Hells Canyon development than under Proposed Operations or the Corps/NPPV A navigation flow
recommendations.

Total Dissolved Gas

Changes in the seasonal flow regime caused by project operations can affect the frequency of
spill events at the project’s dams and consequently affect gas super-saturation. In this section, we
evaluate the effects that proposed and recommended operations would have on the frequency of spills that
currently result in exceedance of the 110-percent of saturation TDG criterion. The effects of non-flow
related issues that could influence the frequency and magnitude of exceedances of the TDG criterion are
discussed in section 3.5.2.3, Total Dissolved Gas.

Our Analysis

As we discussed in section 3.5.1.4, Total Dissolved Gas, Brownlee dam spills of greater than
3,000 cfs increase TDG immediately downstream of the Brownlee dam spillway to levels above the 110-
percent of saturation criterion. The effect of these spills is observed through both Oxbow and Hells
Canyon reservoirs, but they have only a minor to moderate effect on TDG beyond Hells Canyon dam.
Oxbow dam spills of 5,000 to 24,000 cfs increase TDG with the largest increases (about 20 percent of
saturation) occurring at spills of 12,000 cfs. These elevated TDG levels continue through the 2.5-mile-
long bypassed reach between the Oxbow dam and powerhouse. Nearly all spill rates at Hells Canyon
dam result in exceedance of the 110-percent criterion at the monitoring station located approximately 1.5
miles downstream of the dam.

Idaho Power’s Proposed Operations would be virtually the same as the current operations, with
the exception of winter flood-control requirements that would apply only in December and January under
a Corps request made on a case-by-case basis. Due to the occasional nature of this operational constraint,
it was not separately modeled with the CHEOPS operations simulation model. As described in section
3.3.2.2, effects of Idaho Power’s Proposed Operations were indistinguishable from the ongoing effects of
Current Operations. This indicates that spills at each of the dams would result in negligible changes in
the frequency of spills that would likely result in TDG exceedances of the 110-percent of saturation
criterion.

We evaluated the effects of recommended project operations by comparing the frequency of spill
events that would occur under Proposed Operations to the frequency occurring under the Flow
Augmentation Scenario (Scenario 2) and the Navigation Scenario (Scenario 3) (see section 3.3.2.2).

Tables 26 and 27 summarize the CHEOPS modeling results for Brownlee outflows and the Hells
Canyon dam gage that would likely result in TDG exceedances of the 110-percent of saturation criterion
with the current spillway structures and operations.
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Table 26. Summary of the occurrence of hourly modeled Brownlee outflows of greater than
38,000 cfs,” which likely would result in TDG exceeding the 110-percent of
saturation criterion with current spillway structures and operations. (Source: Idaho
Power, 2005b; Brink and Chandler, 2005, as modified by staff)

Scenario 1

(Stabilized Hells Scenario 2 (Flow Scenario 3
Year Proposed Canyon Release) Augmentation) (Navigation)
1992 (extremely None Virtually the same  None Virtually the same
low flow) as proposed” as proposed”
1994 (medium-low None NA None NA
flow)*
1995 (medium A few days in mid-  Virtually the same  Virtually the same  Virtually the same
flow) June as proposed” as proposed as proposed”

1999 (medium-
high flow)

1997 (extremely
high flow)

Two-month period
of late February
through late April,
and about 1 week
in mid-June

Nearly 4-month
period of January
through April, and
about 3 weeks in
mid- to late June

NA

Virtually the same
as proposed”

Slightly more
frequent in mid-
June

Slightly more
frequent in early
June

NA

Virtually the same
as proposed”

Note:

NA — indicates no CHEOPS model results, although there is no reason to believe Brownlee outflows

would differ from Proposed Operations since this scenario uses Hells Canyon reservoir to reregulate
Brownlee and Oxbow load-following operations.

that result in exceedance of the 110-percent criterion.

OP-1(f).

Flows of 38,000 cfs are equal to the Brownlee turbine hydraulic capacity of 35,000 cfs plus 3,000 cfs for spills

Based on comparison of modeled Brownlee reservoir elevations plotted in Idaho Power’s response to AIR

Prior to issuance of the draft EIS, 1994 was identified as a representative medium-low flow year, based on

analysis of the 1928 to 1999 flow record. However, Idaho Power’s (2007a) subsequent analysis of the 1911 to
2005 flow record resulted in reclassifying 1994 to a low flow year.

Table 27. Summary of the occurrence of hourly modeled Hells Canyon dam gage (No.
13290450) flows of greater than 30,500 cfs, which likely would result in TDG
exceeding the 110 percent of saturation criterion with current spillway structures and

operations. (Source: Bowling, 2005b, as modified by staff)

Scenario 1 Scenario 2
(Stabilized Hells (Flow Scenario 3
Year Proposed Canyon Release) Augmentation) (Navigation)
1992 (extremely None None None None
low flow)
1994 (medium-low None None None None

flow)"
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Scenario 1 Scenario 2
(Stabilized Hells (Flow Scenario 3
Year Proposed Canyon Release) Augmentation) (Navigation)
1995 (medium One-month period of  Virtually the same  Slightly more Virtually the same
flow) late May through late  as proposed frequent and higher as proposed
June nearly spills in late June-
continuously early July

1999 (medium-
high flow)

1997 (extremely

Total of about

4 months ranging
from mid-January to
late June

About 6-month

Virtually the same
as proposed

Virtually the same

Slightly less frequent
in June, but higher

Slightly less frequent

Virtually the same
as proposed

Virtually the same

high flow) period of January as proposed spills in late May, but  as proposed
through June nearly higher in early June
continuously

Flows of 30,500 cfs are equal to the Hells Canyon turbine hydraulic capacity.

Prior to issuance of the draft EIS, 1994 was identified as a representative medium-low flow year, based on
analysis of the 1928 to 1999 flow record. However, Idaho Power’s (2007a) subsequent analysis of the 1911 to
2005 flow record resulted in reclassifying 1994 to a low flow year.

Under the Flow Augmentation Scenario, the frequency of modeled spills increased slightly,
potentially resulting in TDG exceedances in early to mid-June of medium-high to extremely high flow
years. A similar comparison for modeled Hells Canyon dam gage flows suggests that the frequency of
spills could be affected in medium to extremely high flow years, but that the overall likelihood of Hells
Canyon spills causing TDG exceedances would be about the same for the Flow Augmentation Scenario as
Proposed Operations. In its comments on the draft EIS, NMFS states that the slight increases in the
frequency of modeled discharges above the turbine hydraulic capacity at Brownlee and Hells Canyon
dams are modeling artifacts likely caused by the model attempting to meet refill targets set by the
program in every year, regardless of inflow. During high flow years, when aiming for a June 20 refill
might incur unacceptable risk of involuntary spill, we anticipate that Idaho Power, NMFS, and FERC
would confer and likely delay refill as appropriate; therefore, the increase in spill frequency predicted by
the model would not occur.

Operational recommendations related to navigation target flow levels (Scenario 3) would not
affect the outflows from any of the three developments during high-flow periods when spills are
occurring. Thus, such recommendations would not result in a change in the frequency or magnitude of
TDG exceedances of the 110-percent of saturation criterion.

Hazardous Materials

Changes in the seasonal flow regime caused by project operations can affect DO levels, which in
turn can affect the formation and accumulation of hazardous water quality constituents (e.g., ammonia
and methylmercury). In addition, some of the operating scenarios recommended by agencies, tribes, and
NGOs in this proceeding have the potential to affect concentrations of hazardous materials. These
scenarios include augmenting flows to improve outmigration survival of juvenile salmon and steelhead
(Scenario 2, Flow Augmentation). Because the project needs to store and use petroleum products and
other hazardous materials, there is a risk that these products could be discharged into the Snake River.

In addition to Idaho Power’s proposed operations and operation-related recommendations
received from agencies, tribes, and other parties (table 9), the ODFW, Umatilla Tribes, Nez Perce Tribe,
and AR/IRU provide specific recommendations about hazardous materials. We discuss these
recommendations below.

149



The Umatilla Tribes (CTUIR-23) and Nez Perce Tribe (NPT-17) recommend that Idaho Power
prevent the discharge of point-source pollutants into the Snake River from the project as necessary to
meet the applicable water quality standards. They recommend that Idaho Power develop a plan, in
consultation with appropriate federal, state and tribal water quality and fish and wildlife agencies, to
prevent discharge of pollutants from the project into the Snake River within 6 months of obtaining a new
license, and implement measures to assure that point-source pollutants are not discharged from the project
into the river within 1 year of issuance of a new license. If these measures do not meet applicable water
quality standards, Idaho Power should re-consult with those agencies to develop and implement other
means to meet standards within 2 years of the issuance of a new license.

AR/IRU (AR/IRU-20) recommend that Idaho Power obtain a permit under section 402 of the
federal CWA for any discharges related to turbine operation from the Brownlee development. They
indicate that this would include oil, grease, pH, cooling water, and any other pollutants created by the
Brownlee powerhouse.

ODFW-43 recommends that Idaho Power, in consultation with ODFW and the White Sturgeon
Technical Advisory Committee,*® evaluate potential adverse effects on white sturgeon from the
bioaccumulation of contaminants. Idaho Power would develop, fund, and implement a contaminant study
for white sturgeon populations isolated within Hells Canyon and Oxbow reservoirs and the reach between
Brownlee and Swan Falls dams. Under this recommendation, Idaho Power would provide ODFW and the
White Sturgeon Technical Advisory Committee with annual updates and an annual plan, and allow a 30-
day comment period for the draft annual plans. Idaho Power would also provide ODFW and the White
Sturgeon Technical Advisory Committee a final report at the completion of the study. In addition,
ODFW-57 recommends that Idaho Power consult with ODEQ and ODFW to develop and conduct a study
to determine mercury, dieldrin, and DDT/DDE levels in fish in Brownlee reservoir. Such data would be
used in modeling biomagnification of analytes for target species that include white sturgeon, bald eagles,
and golden eagles.

Our Analysis

Operating the project would continue to require the storage, use, and potential spill of oil and
other potentially hazardous materials. As discussed in section 3.5.1.6, Hazardous Materials, project
power plants leaked/released oil at the rate of about 300 gallons per year at Brownlee, 60 gallons per year
at Oxbow, and 25 gallons per year at Hells Canyon. To substantially reduce oil leakage from the
Brownlee power plant, Idaho Power developed a new ring design and installed new gasket ring material
at Brownlee units 1 and 2, which were the largest contributors to oil leakage.

The prevention and countermeasures for spills of the aforementioned hazardous materials is
managed by Idaho Power through implementation of Spill Prevention Control and Countermeasure plans,
which are approved by EPA and WDOE, in accordance with 40 CFR 112, EPA Oil Pollution Prevention
Regulations. These plans describe management practices, procedures, structures, and equipment at
project facilities to prevent spills and to mitigate or preclude any adverse effects on the environment. The
plans provide: (1) the locations, quantities, and contents of oil products stored at the project; (2) a
description of potential spill situations and control systems; (3) a detailed list of spill prevention measures
associated with specific runoff and other drainage systems; (4) storage locations; (5) oil-containing
equipment; (6) maintenance activities; (7) personnel training; and (8) reporting procedures. The existing
Spill Prevention Control and Countermeasure plans fulfill the requirements of 40 CFR 112. To comply
with 40 CFR 112, Idaho Power periodically reviews and revises the plans for the project at least every

* The White Sturgeon Technical Advisory Committee is an interagency group that was established by

Idaho Power to identify and develop measures to protect or enhance white sturgeon in the Snake
River from Shoshone Falls (RM 615) to the mouth of the Salmon River (RM 188.2).
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3 years or within 60 days of a spill. Continued implementation of practices implemented as components
of these plans (e.g., training personnel in appropriate notification and cleanup procedures), would
continue to ensure that project spills would be identified before they could enter project waters or cause
much biological harm, and appropriate cleanup procedures would be done.

The only other considerable project point sources of pollutants are discharges of warm cooling
and sump water from the project’s power plants. Idaho Power has National Pollutant Discharge
Elimination System (NPDES) permits that limit the temperature of these discharges from each of the
project power plants. Meeting the requirements of these NPDES permits and the Spill Prevention Control
and Countermeasure plans would ensure that the project does not discharge point-source pollutants into
the Snake River, as recommended by the Umatilla Tribes and Nez Perce Tribe, and is consistent with
section 402 of the federal CWA as recommended by AR/IRU.

Although these actions would limit the project’s supply of point-source pollutants, operation of
the project would still result in the production, accumulation, and discharge of ammonia and trace metals
(including mercury) that form in the anoxic reservoir waters; and bioaccumulation of methylmercury and
organochlorine compounds (including dieldrin, DDT/DDE, and PCBs) in fish in the project area.
Operating the project under Idaho Power’s Proposed Operations would result in essentially the same flow
regime as current conditions, and thus would result in virtually the same production, accumulation, and
discharge of ammonia and trace metals; and bioaccumulation of contaminants in fish and wildlife.

Because operational recommendations to limit ramping downstream of Hells Canyon dam (refer
to table 9) would result in minimal changes in the water residence time within each of the project
reservoirs, they would have negligible effects on ammonia and trace metal concentrations in water, as
well as bioaccumulation of contaminants in fish and wildlife.

Operational recommendations related to flow augmentation (refer to table 9) would result in
earlier drawdown of Brownlee reservoir, and greater drawdown of the reservoir in low to medium-low
flow years. Because the near-bottom anoxic conditions would change little, the amount of ammonia
produced and the amount of trace metals transferred from the sediments to the water column are expected
to be similar to under Proposed Operations. However, increasing summertime discharges from Brownlee
reservoir would tend to expedite discharge of ammonia and trace metals from Brownlee reservoir, and
routing of them through the other two reservoirs and the lower Snake River. Consequently, accumulation
of ammonia and trace metals would tend to be reduced in the meta- and hypolimnion of Brownlee
reservoir during summer and early fall; hence, fall discharges would have lower concentrations of
ammonia and trace metals. We anticipate that fish in the project area would bioaccumulate
methylmercury and organochlorine compounds at roughly the same rate as under Proposed Operations.

Operational recommendations related to navigation target flow levels (refer to table 9) would
have little effect on the seasonal outflows from Brownlee reservoir and is therefore expected to have
negligible effects on the production, accumulation, and discharge of ammonia and trace metals; and
bioaccumulation of methylmercury and organochlorine compounds in fish in the project area.

Data obtained for fish collected from Brownlee reservoir and the Snake River at Pittsburg
Landing indicate that bottom dwelling fish (channel catfish, common carp, and largescale sucker) have
concentrations of total mercury, total DDT, and/or total PCBs that indicate excessive contamination (refer
to section 3.5.1.6, Hazardous Materials). No sampling of white sturgeon was done during this study, so
the extent of contamination of this species is unknown. However, white sturgeon are particularly
susceptible to bioaccumulation of contaminants due to their long life span, benthic feeding habits, and
position at the top of the food chain. In section 3.7.2.1, Effects of Project Operations on Terrestrial
Resources, we indicate that evidence suggests that fish-eating (piscivorous) wildlife would likely be
adversely affected by some contaminants. DDT/DDE concentrations are at levels that adversely affect
great blue heron and river otter, and mercury concentration are at levels that likely adversely affect bald
cagle.
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Monitoring the bioaccumulation of methylmercury and organochlorine compounds (particularly
DDT/DDE) in fish from the project area, as recommended by ODFW, would provide data to refine
estimates of the level of risk to fish and piscivorous wildlife, including bald eagles, golden eagles, and
river otters. Additional monitoring of contaminant levels in the ODFW-recommended reaches upstream
of Brownlee reservoir would provide added data for a more widespread evaluation of risks to fish and
piscivorous wildlife. However, such reaches are beyond the hydrologic influence of the project. In the
draft EIS, we stated that water quality conditions would likely improve through TMDL implementation
before new year classes of white sturgeon attain reproductive age in 10 to 20 years, and ODFW’s
recommended monitoring of contaminants in white sturgeon would provide limited value if a sturgeon
conservation aquaculture program is implemented. After re-evaluating these issues, we conclude that
implementing the TMDL would take decades to attain substantial water quality improvements and even
longer to reduce the effects of legacy contaminants. Therefore, we conclude that there would be a
negligible change in bioaccumulation rates for toxic contaminants within the first 20 years (period for
white sturgeon to reach sexual maturity) of a license, and that monitoring bioaccumulation in white
sturgeon in a non-lethal manner would aid in determining the effects of bioaccumulation of contaminants
on reproductive success and recruitment.

3.5.2.2 Dissolved Oxygen

Low DO levels greatly reduce habitat suitability for both cold and warmwater species in the
project reservoirs during the summer months, and DO levels in the first 6 to 7 river miles downstream of
Hells Canyon dam are below optimal during the first month of the fall Chinook salmon spawning season.
Increasing DO levels in project reservoirs and downstream of Hells Canyon dam could greatly increase
the usable habitat in the project reservoirs, reduce the incidence of fish kills, and improve conditions for
fall Chinook salmon spawning downstream of Hells Canyon dam.

In its license application, Idaho Power proposed two measures to improve DO conditions. To
improve DO conditions within the Hells Canyon Project, Idaho Power proposed to supplement DO in
Brownlee reservoir at a rate consistent with the draft TMDL (average annual rate of 1,450 tons oxygen
per year). Idaho Power also proposed to install and operate turbine-venting systems in Brownlee
powerhouse units 1 through 4 and to investigate, and install and operate if practical, a turbine-venting
system in Brownlee powerhouse unit 5 to enhance oxygen concentrations in the waters downstream of
Hells Canyon dam. Following revision of the project’s DO TMDL load allocation in the final TMDL,
Idaho Power revised its proposed supplementation rate to 1,125 tons of oxygen per year, which is
consistent with the final TMDL. Idaho Power also withdrew its proposals to vent the Brownlee turbines.

In a filing with the Commission on April 26, 2007, Idaho Power superseded its original proposal
with the measures proposed in its January 31, 2007, application for water quality certification (Idaho
Power (2007a). In this new proposal, Idaho Power proposes to fulfill its responsibility for the TMDL
load allocation of 1,125 tons of oxygen per year for Brownlee reservoir either through implementing a
Brownlee reservoir aeration system or through upstream phosphorus trading. Idaho Power proposes to
implement aeration options using an adaptive management approach. However, phosphorus trading
offers the potential for enhanced resource benefits over mechanical aeration. Therefore, I[daho Power
proposes to devote a limited period (i.e., up to 1 year after license issuance) to identifying appropriate
trading partner(s) first and, if that fails, to then proceed with design and installation of the reservoir
diffuser system.

In addition to the DO load assigned to Idaho Power in the TMDL, Idaho Power (2007a) has
estimated the project’s responsibility for lowering DO concentrations downstream of Hells Canyon dam
at a maximum of 637 tons of oxygen per year and developed measures to satisfy this responsibility.

Idaho Power proposes to offset the project’s contribution to low DO downstream of Hells Canyon dam by
using a forced-air (blower) system at the Hells Canyon power plant to add 1,500 tons of oxygen annually
or alternatively using a turbine aeration system at Brownlee power plant. Idaho Power proposes to work
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with IDEQ and ODEQ to develop a monitoring plan for DO that would document the injection of 1,125
tons of oxygen per year into Brownlee reservoir or the removal of an equivalent phosphorus load
upstream, and the addition of 1,500 tons of oxygen per year at Hells Canyon dam or Brownlee dam to
augment DO levels downstream of the project. Idaho Power would monitor TDG in Hells Canyon
turbine discharges whenever turbine aeration is occurring to ensure that its aeration does not cause TDG
to exceed the 110 percent of saturation criterion. In addition, Idaho Power proposes to install and operate
a destratification system in the Oxbow bypassed reach, and conduct monitoring to evaluate the
effectiveness of this system. We discuss Idaho Power’s proposed Oxbow bypassed reach DO measures in
section 3.5.2.5, Oxbow Bypassed Reach Flows.

ODFW-55 recommends that Idaho Power consult with ODEQ to develop and implement a plan,
approved by ODEQ in a water quality certification, to ensure that the project does not contribute to
violation of Oregon’s DO standard within or downstream of the project. This plan would include
appropriate implementation measures, a timeframe, and an effectiveness monitoring plan. In addition,
ODFW-58 recommends that Idaho Power consult with ODEQ and ODFW to develop appropriate water
quality monitoring, including DO, and that the monitoring measures be approved by ODEQ in a water
quality certification.

NMFS-12 recommends that Idaho Power, in cooperation with NMFS, IDEQ, ODEQ, and other
interested agencies and tribes, evaluate and design the most effective means (blowers, aerating runners, or
other technologies) of increasing late summer and fall DO levels in outflows of the Hells Canyon Project
developments, with the goal of increasing DO levels downstream of Hells Canyon dam to at least 6 mg/L
(an increase of roughly 2 mg/L over typical conditions at present). The initial evaluation would be
completed within 2 years of issuance of a new license, with final design and construction completed
within 5 years of license issuance. NMFS-14 also recommends that Idaho Power fund and maintain 6
permanent water quality monitoring stations in the mainstem Snake River to document trends in water
quality (temperature, DO, TDG, and pH) and collect additional water quality samples twice each month to
assess progress in reducing nutrient and fine sediment loads in the Snake River. Water quality monitoring
stations would be located downstream of Hells Canyon, Brownlee, Swan Falls, C.J. Strike, and Bliss
dams as well as between Brownlee reservoir and the Weiser River confluence. The specific location of
each monitoring station would be determined by the Aquatic Resources Committee. Idaho Power would
make this water quality information available to members of the Aquatic Resources Committee and
FERC. In the 10(j) meeting, NMFS emphasized that funding water quality monitoring stations is a
critical step toward re-establishment of a second population of fall Chinook salmon.

The Umatilla and Nez Perce Tribes (CTUIR-21 and NPT-16) recommend that Idaho Power
construct structures on Hells Canyon dam, within 2 years of the issuance of a new license, to add DO to
the Snake River downstream of the project. If these structures do not result in meeting the applicable DO
standards, Idaho Power would re-consult with those agencies to develop and implement other structural
approaches to increase the discharge of DO within 5 years of the issuance of a new license. In addition,
the Nez Perce Tribe recommends including injecting oxygen in Brownlee reservoir to meet the 6.5-mg/L
DO target, as designated by the load allocation in the Snake River-Hells Canyon TMDL (IDEQ and
ODEQ, 2004).

Interior-42 recommends that Idaho Power implement measures to improve water quality
conditions in Oxbow and Hells Canyon reservoirs, to the point that they meet all water quality standards
for designated beneficial uses for the states of Idaho and Oregon. In more specific recommendations,
Interior-61 recommends that Idaho Power, in consultation with ODEQ and IDEQ, install and operate a
turbine-venting system on units 1 through 4, and potentially on unit 5, at the Brownlee development and
the units at Hells Canyon dam. If any of the evaluated turbine venting systems for the units were found to
be feasible, Idaho Power would coordinate with ODEQ and IDEQ to develop a design and operations
plan, and an effectiveness monitoring plan, for turbine-venting system(s) on any of the feasible units.
Interior-67 recommends that [daho Power monitor water quality, including DO, TDG, temperature,
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dissolved constituents, organic pesticides, mercury, and other heavy metals at numerous locations
downstream of Hells Canyon dam. At least three replicate samples/readings would be taken from mid-
channel in runs or pools at or near the following locations:*” Hells Canyon Boat Ramp (RM 247), Stud
Creek (RM 246), Warm Springs Bar (RM 243), Rocky Bar (RM 240.5), Granite Rapids (RM 239), and
additional downstream locations or similar locations. Sampling would be conducted twice per month for
the term of any new license, with more frequent sampling during low DO periods and when DO
enhancement mitigation is being implemented.

AR/IRU-16 recommend that the Commission require Idaho Power to locate, fund, construct, and
oversee operations of projects to reduce nutrient and suspended particle delivery from on-land sources to
the Snake River and its tributaries above, and within, the project. These entities state that the purpose of
this program would be to address unmitigated project impacts to DO, as well as improve tributary habitats
and upstream mainstem habitat sufficiently to support white sturgeon and fall Chinook salmon under a
future reintroduction program. They recommend that this program be implemented instead of Idaho
Power’s DO supplementation proposal for Brownlee reservoir.

AR/IRU-17 recommend that the Commission require Idaho Power to take steps to increase DO
levels in flowing reaches within, and below, the project to meet applicable water quality standards. They
recommend that this be done with an adaptive management approach using real-time monitoring results to
trigger aeration/oxygenation of reservoir outflows. They recommend that these efforts start at the
Brownlee development with sequential evaluation at the other two dams, and that this effort be overseen
by a Technical Advisory Committee. These efforts would include the following elements:

¢ monitor DO on a real-time basis in deep water at the Brownlee forebay near the outlet
structure and Brownlee outflows at the dam, and at Hells Canyon and Oxbow dams, if needed
to measure project-caused low DO levels at these dams; and

e aerate or oxygenate the outflows (not including spill) and/or the forebay waters to address
low DO levels in the project reservoirs. Idaho Power would start with aeration or
oxygenation of reservoir outflows, and subsequently aerate or oxygenate deep waters in the
forebay, if needed to satisfy the applicable water quality standards. Any system to bubble air
or molecular oxygen in the forebay would be designed to avoid re-suspension of sediments
and associated contaminants.

AR/IRU-26 recommend that Idaho Power locate and develop new water quality monitoring
stations immediately downstream of Hells Canyon dam, upstream of Brownlee reservoir, and downstream
of Brownlee dam. The two stations downstream of project dams would be designed for real-time
monitoring of stage, discharge, water temperature, TDG, DO, pH, turbidity, and ammonia. Parameters
that would be measured above Brownlee reservoir include total discharge, water temperature, DO, pH,
nutrients, turbidity, and community production to respiration ratios.

Our Analysis

Currently, low DO levels regularly occur in the transition zone and much of the lacustrine zone of
Brownlee reservoir during late spring and summer, and downstream of Hells Canyon dam in spring
through fall. These DO conditions are primarily a result of the high nutrient (phosphorus) loads to the
project, and the reduction in assimilative capacity caused by converting the riverine system into a
reservoir system. As described in section 3.5.2.1, Effects of Project Operations on Water Quality,
operating the project under any of the proposed and recommended operational regimes would not

7 Interior indicates that sample locations are to emphasize numerous locations within the first 10 miles

downstream of Hells Canyon dam and states that this is the area most affected by operations and low
DO levels.
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substantially alter the DO regime in the project’s reservoirs or Hells Canyon outflows. Measures that
increase DO levels would provide direct benefits to aquatic habitat and indirect benefits to aquatic
resources by expediting the degradation of organochlorine contaminants and reducing the availability of
methylmercury (the biologically available form of mercury) in reservoir sediments.

We present our analysis in four parts: upstream watershed phosphorus trading, reservoir
supplementation, aeration of downstream waters, and planning and monitoring.

Upstream Watershed Phosphorus Trading

In developing the Snake River-Hells Canyon TMDL for nutrients and DO, IDEQ and ODEQ
(2004) represented the water quality narrative standards that were applicable at the time by setting a
chlorophyll-a mean growing season (May through September) target at 14 lg/L and a total phosphorus
target at no greater than 0.07 mg/L. Subsequent computations showed that reducing the nutrient loadings
to the target level would not in itself satisfy the 6.5 mg/L DO target in Brownlee reservoir’s transition
zone and metalimnion during parts of July and August. Furthermore, IDEQ and ODEQ (2004) indicate
that they anticipate it will take up to 70 years to reduce nutrient levels to the target levels. Based on
modeling the reduction in assimilative capacity caused by converting the riverine system into a reservoir
system, IDEQ and ODEQ (2004) assigned Idaho Power a load allocation equivalent to the addition of
1,125 tons of oxygen during a 65-day-long period per season. Although the calculated time period when
exceedances occurred in the metalimnion of Brownlee reservoir was between Julian days 182 and 247
(July 1 through September 4**), IDEQ and ODEQ (2004) state that the timing of oxygen addition or other
equivalent implementation measures should coincide with the actual periods when DO sags occur and
where it would be the most effective in improving aquatic life habitat and supporting designated
beneficial uses. IDEQ and ODEQ (2004) specifically stated that improvements in DO concentrations can
be accomplished through equivalent reductions in total phosphorus or organic matter upstream, or by
using other appropriate mechanism that can be shown to result in the required improvement of DO in the
metalimnion and transition zones to the extent required. They also indicate that they expect water column
DO monitoring to be undertaken as part of this scheduling effort.

In its January 31, 2007, application for water quality certification, Idaho Power (2007a) proposes
to implement one of two measures (upstream phosphorus trading or Brownlee reservoir supplementation)
to address the TMDL load allocation equal to 1,125 tons of oxygen per year. Idaho Power would try to
identify an appropriate upstream phosphorus trading partner(s), and if that is unsuccessful within a limited
period, it would proceed with Brownlee reservoir aeration to fulfill its obligation for the TMDL load
allocation. Identifying one or more appropriate trading partners would be the first step to developing a
legal agreement (trade) with another party under which the trading partner would reduce its phosphorus
load to the Snake River more than required under regulations or established in the TMDL. This surplus
phosphorous reduction (credit) would be in lieu of Idaho Power’s supplementing oxygen at its TMDL
allocation of 1,125 tons of oxygen per year. The intent of the trade would be to achieve an equivalent
improvement in Snake River water quality, but at a lower cost. For the trade(s) to be successful, several
factors would need to be addressed to ensure that the reductions in phosphorous loading provided a water
quality improvement that would be functionally equivalent to supplementing oxygen at the TMDL
allocation. A key component of any phosphorus trading would be identifying trading ratios for
converting the required oxygen load to equivalent phosphorus loads. In its application for water quality
certification, Idaho Power (2007a) provides ratios as a starting point for evaluating upstream trades. The
total phosphorus to organic matter ratios presented range from 0.005 to 0.02, and the total phosphorus to
oxygen ratios range from 0.0036 to 0.0143. Prior to arranging a trade, it would be important to determine
acceptable ratio(s) to be used for upstream trading by consulting with IDEQ and ODEQ. In addition to

“  In a non-leap year.
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determining the magnitude of any trade(s), it would be important to address the timing of the actual action
so that it increases DO levels during the critical period. Reducing phosphorus loading to the reservoir
would decrease the potential for algae growth, and over time would lower internal cycling of phosphorus,
which would add to the overall benefits of source reduction. Implementing phosphorus reduction
measures in tributaries also would enhance the DO regime, thereby improving fish habitat. Currently, it
is impossible to quantify benefits that are likely to occur from an upstream phosphorus trade (or trades)
since the location and nature of the trade(s) has yet to be identified.

Reservoir Supplementation

In the event that it does not locate an upstream phosphorus-trading partner(s), Idaho Power
proposes to provide reservoir supplementation at an average annual rate of 1,125 tons oxygen per year,
which would be consistent with the allocation in the final TMDL. Idaho Power provided a conceptual
design of its proposed reservoir aeration system and described its proposed operations, along with
CE-QUAL-W2 simulation results for each of the five representative flow years, in its final report on DO
augmentation (Idaho Power, 2005g). In order to maximize the benefits of the aeration system, Idaho
Power designed it with the goal of extending adequate DO levels for fish into the upstream end of the
transition zone and preventing extreme hypoxic conditions from developing in this area.

Idaho Power’s conceptual design of the reservoir aeration system includes an on-shore oxygen
supply facility, supply piping from the facility to the reservoir, and two porous hose line diffusers. The
oxygen supply facility would be located on flat terrain near the distribution site, and would include a
storage tank for liquid oxygen, vaporizers, a pressure-regulating assembly, control valves, distribution
piping, and truck access. The system is designed so that it could be used to deliver between 17.3 tons of
oxygen per day (equivalent to 1,125 tons per year when applied for 65 days) and 34.6 tons of oxygen per
day (equivalent to 2,250 tons per year when applied for 65 days). The amount of liquid oxygen needed
for aeration at these rates, with an oxygen transfer efficiency of 85 percent and a safety factor of 1.15,
would be 23.4 to 46.8 tons/day. This quantity could be delivered to the facility with three trucks every
two days or three trucks every day, respectively. In order to provide an adequate storage volume and a
flexible schedule for delivery of liquid oxygen, Idaho Power proposes installing a 50,000-gallon tank for
storing liquid oxygen at the facility. Supply lines from the oxygen supply facility to the diffuser system
would be routed in a trench under the road and then underwater to the deepest part of the reservoir. Then
oxygen would be supplied to two porous-hose line diffusers in about a 2-mile-long reach of the reservoir
centered around RM 325. The porous-hose diffusers would be maintained slightly off the bottom of the
reservoir with several anchors and a buoyancy pipe, which could be used to re-float the porous hose for
maintenance. MEI (2004a) estimates that the porous hose would need to be replaced about every 10
years.

Constructing the proposed reservoir aeration system would require clearing and grading the
upland site for the oxygen supply facility, trenching for the supply lines, placing anchors for the diffuser
system, and assembling the diffuser system at a site along the reservoir. Each of these activities has the
potential to increase the turbidity in the nearby area. However, implementing reasonable management
practices that are commonly employed for such activities would limit the magnitude and duration of these
events to minor short-term events primarily within the construction period.

DO concentrations exhibit substantial interannual variability in Brownlee reservoir. Evaluation
of vertical profiles for RM 325 collected in July of 1991 through 2003 shows that hypoxic conditions are
common in low flow years, sometimes occur in medium-low flow years, and seldom if ever occur in
years with higher flows (Idaho Power, 2005g). Simulations of DO concentrations indicate that reservoir
aeration at 1,125 tons of oxygen per year (17.3 tons per day over the 65-day period of Julian day 182 to
247) would increase DO in the vicinity of the diffusers, but have little effect down-reservoir (table 28)
and negligible effects farther downstream.
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Table 28. Summary comparison of Brownlee reservoir simulated DO concentrations for Proposed Operations with and without
proposed reservoir DO supplementation. (Source: Idaho Power, 2005¢g, as modified by staff)

Year

Without Proposed Reservoir DO Supplementation

With Proposed Reservoir DO Supplementation

1992 (extremely
low flow)

1994 (medium-
low flow)?

1995 (medium
flow)

Hypoxic/anoxic conditions start in the spring at RM 326 to 318. By
the beginning of summer, hypoxic/anoxic conditions have
progressed throughout most of the 1,950 to 2,020 feet band down to
the dam, and most of the lacustrine zone within 50 feet of the
bottom. As summer progresses, DO concentrations continue to
decrease at elevations below 2,030 feet, resulting in anoxic
conditions near the bottom of the transition and lacustrine zones. As
fall progresses, hypoxic/anoxic water is flushed out of the transition
zone and much of the lacustrine zone.

Hypoxic/anoxic conditions start in the spring at RM 328 to 318. By
the beginning of summer, hypoxic/anoxic conditions have
progressed throughout most of the 1,940 to 2,010 feet band in the
transition zone and the upper end of the lacustrine zone, and most of
the lacustrine zone within 30 feet of the bottom. As summer
progresses, DO concentrations continue to decrease throughout the
entire water column resulting in anoxic conditions near the bottom
of the transition and lacustrine zones. As fall progresses,
hypoxic/anoxic water is flushed out of the transition zone and most
of the lacustrine zone.

Hypoxic/anoxic conditions start in the spring at RM 305 to 298. By
the beginning of summer, hypoxic/anoxic conditions have
progressed throughout near bottom waters of the transition zone and
just below the elevation of the powerhouse intake in the lacustrine
zone. As summer progresses, the near bottom anoxic water is
flushed out of the transition zone, but accumulates in the lacustrine
zone even above the elevation of the powerhouse intake. As fall
progresses, much of the hypoxic/anoxic water is flushed out of the
lacustrine zone.

During summertime, near-bottom DO concentrations substantially
increase between RM 327 and 324, and minor increases in DO
concentrations occur in the upper layers of the transition zone.
Hypoxic/anoxic conditions occur near the bottom for several miles
just upstream of the oxygenated water. In addition, anoxic conditions
continue to occur near the bottom of most of the transition zone and
the entire lacustrine zone, and near the powerhouse intake. There are
no noticeable effects in the fall.

During summertime, near bottom DO concentrations substantially
increase between RM 328 and 322, and minor increases in DO
concentrations occur in the upper layers of the transition zone.
Hypoxic conditions occur near the bottom for about 2 miles just
upstream of the oxygenated water. In addition, anoxic conditions
continue to occur near the bottom of most of the transition zone and
the entire lacustrine zone, and near the powerhouse intake. There are
no noticeable effects in fall.

During summertime, near bottom DO concentrations substantially
increase between RM 328 and 324, and minor increases in DO
concentrations occur in the upper layers of the transition and
lacustrine zones. Anoxic conditions continue to occur near the bottom
in much of the transition zone and the entire lacustrine zone, and near
the powerhouse intake. There are virtually no effects in fall.
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Year Without Proposed Reservoir DO Supplementation With Proposed Reservoir DO Supplementation
1999 (medium to ~ Hypoxic/anoxic conditions start in the spring at between RM 300 During summertime, near bottom DO concentrations substantially
high flow) and the dam. By the beginning of summer, hypoxic/anoxic increase between RM 326 and 324, and minor increases in DO

1997 (extremely
high flow)

conditions have progressed throughout near bottom waters of the
transition zone and most of the water below 1,920 feet in the
lacustrine zone. As summer progresses, anoxic water accumulates
near the bottom of the transition zone and is then flushed out of the
transition zone, and anoxic water accumulates in the lacustrine zone
even above the elevation of the powerhouse intake. As fall
progresses, most of the hypoxic/anoxic water is flushed out of the
lacustrine zone.

Hypoxic/anoxic conditions start in the spring at between RM 302
and the dam. By the beginning of summer, hypoxic/anoxic
conditions have progressed throughout near bottom waters up to
RM 316, and most of the water below 1,930 feet in the lacustrine
zone. As summer progresses, anoxic water accumulates near the
bottom of much of the transition zone and in the lacustrine zone
even slightly above the elevation of the powerhouse intake. As fall
progresses, all of the hypoxic/anoxic water is flushed out of the
lacustrine zone.

concentrations occur in the upper layers of the transition zone.
Anoxic conditions continue to occur near the bottom in varied
amounts of the transition zone and the entire lacustrine zone, and near
the powerhouse intake. There are no noticeable effects in fall.

During summertime, near bottom DO concentrations substantially
increase between RM 326 and 323, and minor increases in DO
concentrations occur in the upper layers of the transition and
lacustrine zones. Anoxic conditions continue to occur near the bottom
in varied amounts of the transition zone and the entire lacustrine zone,
and near the powerhouse intake. There are no noticeable effects in
fall.

Prior to issuance of the draft EIS, 1994 was identified as a representative medium-low flow year, based on analysis of the 1928 to 1999 flow record.
However, Idaho Power’s (2007a) subsequent analysis of the 1911 to 2005 flow record resulted in reclassifying 1994 to a low flow year.



Using the aeration system to provide 1,125 tons of oxygen per year in years when DO levels are
not low in the vicinity of the aeration system (e.g., high flow years) would provide minimal increases to
DO concentrations. In addition, simulation results indicate that aerating at the rate of 1,125 tons of
oxygen per year could create an isolated area of oxygenated water surrounded by hypoxic conditions in
low flow years (table 28). Placing the reservoir aeration system farther upstream would be undesirable
due to the shallower depths that would reduce the efficiency of aerating the water.

Idaho Power’s conceptual operational plan for the aeration system includes adaptively adjusting
the rate of aeration based on potential benefit, and satisfying its TMDL load allocation on a long-term
average period instead of an annual basis. Using this strategy, Idaho Power would inject more oxygen in
years when there is a higher likelihood of formation of a hypoxic barrier surrounding the highly
oxygenated area, and would inject less oxygen when this situation is unlikely to occur. Idaho Power
suggests meeting the TMDL allocation of 1,125 tons per year using a 10-year average and providing
aeration rates of 2,250 tons per year in low and medium-low flow years, 1,125 tons per year in medium
flow years, and no aeration in higher flow years. Idaho Power also indicates that adjusting the aeration
period to begin earlier may be warranted based on historical data and model results.

Providing higher aeration rates in low and medium-low flow years would provide an incremental
increase in DO concentrations, although there is a possibility that the aerated water would be surrounded
by hypoxic conditions that would form a barrier to aquatic organisms. The resulting conditions would be
dependent on many factors including the flow conditions, nutrient loading, and oxygen demand. Recently
collected data in Brownlee reservoir’s transition zone suggests that there may be a significant oxygen
demand near the sediment resulting from chemical products of anoxic conditions (including sulfide,
ferrous iron, and methane), which are not specifically included in the CE-QUAL-W2 model. Currently, it
is not clear how extensive oxygen demand from these materials would be upon initiation of aeration and
ongoing aeration. This uncertainty, along with the potential for hypoxic water to surround aerated water,
show the importance of adaptively managing any reservoir aeration process implemented to maximize its
benefit in a cost-effective manner. Monitoring water quality in Brownlee reservoir would be essential for
providing information to assist in making decisions about when to initiate aeration and the aeration rate to
be used.

Idaho Power’s proposed reservoir aeration system was designed for the current level of nutrient
loading. As long-term improvements in upstream sources result from implementing the TMDL, the
location of low DO levels would move down-reservoir and it may be beneficial to relocate the diffusers to
the new low DO area. Idaho Power has designed the diffusers to facilitate this relocation, although it
would not be practical to relocate the diffusers annually.

IDEQ and ODEQ (2004) state that “[i]mprovements in DO concentrations can be accomplished
through equivalent reductions in total phosphorus or organic matter upstream, or other appropriate
mechanism that can be shown to result in the required improvement of DO in the metalimnion and
transition zones to the extent required.” Since Idaho Power’s proposed reservoir supplementation efforts
would typically provide negligible benefit in most of Brownlee reservoir and downstream of Brownlee
dam, there is reason to explore the potential to reduce nutrient and organic matter loadings from
tributaries. In addition to reducing loadings to Brownlee reservoir, tributary restoration is likely to
improve water quality in the tributaries, themselves, and aid in tributary fish restoration efforts. We
discuss potential effects of tributary restoration efforts in section 3.6.2.10, Tributary Habitat
Improvements.

DG

In the immediate vicinity of the diffusers, DO could be increased to supersaturated levels, and
thereby elevate TDG. Under current organic matter loadings, the resulting oxygen demand would result
in the injected oxygen being used quickly. Simulations of reservoir aeration show that, under current
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conditions, the oxygen plume from aeration in the transition zone would not affect the DO levels of
Brownlee discharges. Likewise, TDG levels in discharges from the Brownlee development would not
likely be affected by reservoir aeration under current levels of nutrient and organic matter loadings.

Temperature

The oxygen bubbles from aerating the reservoir may promote some mixing of water layers in the
vicinity of the diffusers, and thus affect water temperature in the area. However, Mobley and Brock
(1996) report that minimal mixing has resulted from porous-hose line diffusers at other sites. We
anticipate, therefore, that any effect on water temperatures would likely be minimal. While water
temperatures would be affected in the immediate vicinity of the diffusers, we expect negligible
temperature effects in discharges from the Brownlee and Hells Canyon dams.

pH and Ammonia

In eutrophic waters similar to Brownlee reservoir, photosynthesis raises pH in the photic zone,
and CO, generation from heterotrophic decay of organic matter, nitrification of ammonia, and oxidation
of sulfide lowers pH in deep waters (Wetzel, 1975). Elimination of anoxic conditions in portions of the
reservoir likely would increase the pH and reduce the production and accumulation of ammonia in those
areas. When water stored in the transition zone is discharged during drawdown, Brownlee and Hells
Canyon discharges may have elevated pH levels and lower ammonia concentrations as a result of
reservoir aeration.

Mercury and Organochlorine Compounds

Mercury and organochlorine compounds (including pesticides and their break down products,
along with PCBs) are strongly associated with sediments. There is the potential for suspending sediments
and their associated toxic contaminants while constructing the porous hose system and by operating the
system if the porous hose is installed too close to the reservoir’s bottom. Therefore, it would be important
to (1) avoid disturbing sediments while constructing reservoir aeration system, and (2) install the porous
hose line at a level that would minimize disturbance of the reservoir’s sediments during operation. Based
on the conceptual design of the aeration system and the proven means of floating the porous hose
diffusers, we anticipate that any disturbance of sediments would be minimal.

Under anoxic conditions, contaminated sediments can act as a source for mercury, and
organochlorine contaminants degrade at a slower rate. Therefore, elimination of anoxic conditions near
the bottom of the reservoir would reduce the availability of methylmercury (the biologically available
form of mercury) and organochlorine contaminants. The extent of these reductions would primarily be a
function of the extent and location of sediment contamination, and the extent and duration of shifting
from anoxic to higher DO concentrations. Any ongoing adverse effects of these contaminants on aquatic
organisms and their predators (including bald eagles) would be reduced accordingly.

Aeration of Downstream Waters

Although Idaho Power’s proposed reservoir supplementation would not increase DO
concentrations of Brownlee or Hells Canyon discharges to above the 6.5-mg/L target, it would fulfill the
intent of the TMDL load allocation (IDEQ and ODEQ, 2004) and would be responsive to the Nez Perce
Tribe’s recommendation for reservoir supplementation. High levels of nutrient and organic matter
loading would be the primary cause of these low DO concentrations, and would continue until
implementation of the TMDL resulted in substantial reductions in the loadings to project waters. Nutrient
loads to the project would be reduced at a faster rate if [daho Power identified a trading partner and
successfully implemented an upstream phosphorus trade. However, we anticipate that substantial
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reduction in the overall nutrient and organic matter loadings from non-point sources would not occur for
decades.

At the time that Idaho Power filed its license application (Idaho Power, 2003a), there was little
evidence as to the extent that the project contributes to the low DO concentrations downstream of Hells
Canyon dam, other than the reduction in assimilative capacity caused by Brownlee and Oxbow reservoirs.
Nonetheless, Idaho Power initially proposed additional aeration measures in its license application. Idaho
Power proposed to install and operate turbine venting systems in Brownlee units 1 through 4 and to
evaluate the feasibility of implementing turbine-venting technology at Brownlee unit 5 with the goal of
increasing DO levels downstream of Hells Canyon dam. This proposal, which Idaho Power subsequently
withdrew after further study, was consistent with Interior’s recommendation for turbine-venting
measures.

The Brownlee development’s turbine units 1 through 4 have the centerline of their runners above
the tailwater elevation, while unit 5 has a lower runner elevation that is below the normal tailwater
elevation. In August 2000, Idaho Power installed 4-inch hub baffles on Brownlee unit 4 and conducted
tests to investigate the potential for turbine venting to increase DO concentrations in units 1 through 4.
Initial evaluation of the 2000 tests suggested that the baffles may increase DO uptake by 1.0 to 1.5 mg/L
(MEI et al., 2000). However, further evaluation indicates that changes in air flow were largely driven by
tailwater elevations, which were different during the pre- and post-modification tests. Re-evaluation of
the August 2000 data, along with another study conducted by Idaho Power in September 2004, indicates
that the baffles have negligible effects on airflow and DO uptake in units 1 through 4 (Idaho Power,
2005g). Idaho Power examined the turbine drawings and found that the vacuum breaker air enters the
head cover and exits the runner cone and, therefore, the baffles cannot induce additional airflow into the
turbine.

The investigation indicated that normal aspiration of air without modification of the units varies
by wicket gate openings and tailwater elevations. DO uptake for units 1 through 4 is about 1.0 mg/L at
low tailwater elevations (1,800 to 1,801.9 feet) and about 0.7 mg/L at high tailwater elevations (1,804 to
1,805.1 feet). Therefore an estimated DO uptake of 0.5 mg/L is a conservative estimate of the effects of
aspiration under normal operations without any modifications. Based on a mass balance approach,
normal aspiration increases DO concentrations of Brownlee discharges by 0.33 mg/L when all of the units
are being operated near their full capacity. Since unit 5 is located below the tailwater elevation, the
pressure differential would not enable use of turbine-venting technology to aerate its discharges. Based
on the results of these investigations, I[daho Power withdrew its proposal to implement turbine-venting
technology in any of the units at the Brownlee facility.

Idaho Power (2007a) estimates that the project’s contribution to downstream depressed DO levels
is a maximum of 637 tons of oxygen per year, based on CE-QUAL-W2 simulations for the low flow year
0f 2002. Idaho Power indicates that it would use a forced-air system at Hells Canyon power plant to add
1,500 tons of oxygen annually to offset the project’s contribution to low DO downstream of Hells Canyon
dam (Idaho Power, 2007a). However, Idaho Power continues to evaluate turbine aeration measures for
the Brownlee power plant. Consequently, additional information may be developed as to benefits,
feasibility, or cost effectiveness of the power plant aeration measures that indicates the installation of a
turbine aeration system at Brownlee may be preferable to one at Hells Canyon. In that case, Idaho Power
plans to evaluate whether turbine aeration at the Brownlee powerhouse would provide reasonable
assurance that the targets downstream of Hells Canyon dam would be met. Pending ODEQ and IDEQ
approval, measures at Brownlee dam would be implemented within a specified time frame following
license issuance.

To further evaluate the potential to increase DO levels downstream of Brownlee dam, Idaho
Power analyzed the effects of implementing forced air blowers at Brownlee units 1 through 4 and unit 5.
Conceptual designs of forced air systems were developed to meet the goal of attaining DO increases of
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between 1 and 2 mg/L (MEI, 2004b). A discrete bubble model was used to track oxygen and nitrogen
transfer from bubbles and determine the air requirements to increase an incoming DO concentration of

4 mg/L by 1 mg/L and 2 mg/L. MEI estimated oxygen transfer efficiencies of about 40 percent for unit 5
and 20 percent for units 1 through 4.

Model results indicate that DO concentrations in the unit 5 tailrace would increase about 1 mg/L
for every 107 cfs of air that is injected when the unit is operating near its maximum capacity of 11,800
cfs. Model results for units 1 through 4 indicate that each unit would have DO increases of about 1 mg/L
for every 95 cfs of air that is injected when the respective unit is being operated near its maximum
capacity of 5,675 cfs. Injecting atmospheric air would result in a substantial amount of nitrogen also
being dissolved in the water and would, thus, increase TDG levels substantially. Model results indicate
that injecting enough air into any of the five Brownlee units to increase the DO concentration from
4 mg/L to 6 mg/L would increase TDG levels to above the 110 percent of saturation criterion; whereas,
the model predicted that injecting air at levels that would increase DO by 1 mg/L would maintain TDG
levels below the 110 percent of saturation criterion. By injecting oxygen instead of atmospheric air,
Idaho Power could avoid producing TDG in excess of 110 percent of saturation while substantially
increasing DO.

Idaho Power has continued evaluating forced-air systems and aerating runners for the Brownlee
and Hells Canyon power plants. Idaho Power (2007a) reported that preliminary evaluations indicate that
various combinations of turbine aeration measures at Brownlee are feasible to meet the 1,500 tons of
oxygen per year load downstream of Hells Canyon dam, but model simulations indicate that additional
DO may need to be added at the Brownlee power plant to account for processes in the Oxbow and Hells
Canyon reservoirs. Preliminary evaluations indicate that turbine aeration at Brownlee dam could provide
the 1,500 tons per year and 440 tons for 37 days to compensate for adverse DO conditions caused by a
Brownlee reservoir bubble upwelling system (see section 3.5.2.4, Water Temperature). However, further
evaluation is necessary to verify both the adverse effects from implementing a Brownlee reservoir
upwelling system, as well as the capability of the Brownlee turbine aeration measures to increase DO.
Turbine aeration at Brownlee would have the added benefit of enhancing DO conditions within Oxbow
and Hells Canyon reservoirs. Idaho Power (2007a) reported that numerical simulations of a Hells Canyon
blower system delivering atmospheric air at a rate of 2,000 standard cubic feet per minute during July
through November could provide 1,654 tons of oxygen, which is about 150 tons more than the required
load allocation. Simulation results indicate that the DO concentration would increase an average of 0.4
mg/L, and that it was unlikely that the blower system would cause TDG to exceed the 110-percent of
saturation criterion. Based on their evaluations, Idaho Power states that a forced-air system for Hells
Canyon power plant would be the most cost-effective technology to implement.

Planning and Monitoring

The study results summarized in the preceding sections provide a basis for Idaho Power to
develop a DO enhancement plan, in consultation with IDEQ, ODEQ, and other federal, state, and tribal
agencies responsible for managing fish and wildlife, to compensate for the project’s adverse effects on
DO levels. Developing this plan and implementing appropriate measures to compensate for the project’s
adverse effects on DO would be consistent with ODFW’s recommendation (ODFW-55). The plan would
help outline a process to identify appropriate upstream phosphorus trading partner(s), refine the proposed
reservoir DO supplementation measure and the need for additional aeration measures, and confirm
whether reservoir supplementation is cost effective. This plan would provide a vehicle to evaluate the
effectiveness and feasibility of alternative measures including reducing nutrient and organic matter
loadings from tributaries, injecting oxygen or air into forebay waters or turbines, and using aerating
runners to increase DO in turbine flows. We anticipate that consultation would include finalizing trading
ratios to be applied in the event of implementing upstream phosphorus trading.
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Regardless of what methods are implemented to increase DO levels, monitoring of nutrients,
TSS, DO, and pH would provide data to confirm their effectiveness. In addition, these data also would
aid in adaptively implementing measures so as to maximize the benefit. Monitoring the quality of Snake
River inflows to Brownlee reservoir would provide data that could be used to determine long-term
reduction of nutrients and suspended sediment loads as the TMDL and other restoration efforts are
implemented. If reservoir supplementation is selected for implementation, this information could be used
to determine when (both which years and the timing within selected years) supplementation would occur
and the rate at which it would occur. Monitoring the quality of inflows and outflows of Brownlee
reservoir would provide data that could be used to select the appropriate time in the season to begin
reservoir supplementation and document the effectiveness of the supplementation. A long-term
assessment of inflowing water quality also could aid in determining if upstream conditions have
sufficiently improved to warrant relocating the diffuser system to a down-reservoir location. Monitoring
water quality at the three sites recommended by NMFS that are about 120 to 220 miles upstream of
Brownlee reservoir (i.e., downstream of Swan Falls, C.J. Strike, and Bliss dams) would not provide any
incremental information to aid in selecting control measures for the project or determining their
effectiveness. However, monitoring at these sites would facilitate assessment of whether upstream water
quality would likely support restoring fall Chinook in these areas.

During development of the plan, Idaho Power would consult with IDEQ and ODEQ to confirm
agreement with Idaho Power’s estimate of project effects that contribute to low DO levels in the Snake
River downstream of Hells Canyon dam. Once the appropriate DO load allocation is set for the project,
the feasibility of implementing Idaho Power’s proposed Hells Canyon forced-air system and other
measures to meet this load allocation, including oxygen injection at the Hells Canyon turbines and
Brownlee powerhouse forced-air and aerating runner systems, would be evaluated. A monitoring plan
would be used to: (1) confirm that Idaho Power is meeting their obligations for improving the DO
regime; and (2) evaluate the effectiveness of the measures implemented, as well as any adverse effects on
TDG downstream of the turbine aeration measures implemented. To accurately document the
effectiveness of increasing DO downstream of Hells Canyon dam, monitoring would need to be
conducted near the dam. Sampling water quality at a single downstream site would provide insight into
the level of discharges from the project, including the effects of aeration measures implemented at the
project.

Sampling water quality at numerous locations within the first 10 miles downstream of Hells
Canyon dam at least twice per month, as recommended by Interior, would provide information on the
reaeration rate and changes in other water quality parameters in this reach. However, we anticipate that
sampling at this intensity would provide little incremental value over monitoring at just one site, since
reaeration rates are relatively predictable and there are no primary sources of contaminants in this reach.
At the 10(j) meeting, FWS expressed some flexibility regarding the frequency and number of water
quality measurements that would be needed downstream of Hells Canyon dam to track changes in water
quality associated with implementation of water quality improvement measures. As part of developing
the DO enhancement plan, Idaho Power would consult with the appropriate federal and state agencies and
the tribes to determine an appropriate level of monitoring downstream of Hells Canyon dam. The FWS’s
recommended level of monitoring effort would be addressed during these consultations.

3.5.2.3 Total Dissolved Gas

Spills occur at the project’s dams when river flows exceed the capacity of the respective
powerhouse. Spills are routed over the project spillways, which results in water plunging to depth in the
pool below the dams. This can increase TDG to levels exceeding the applicable Idaho and Oregon state
standards. The frequency and extent of these increases are dependent on the spillway structures and the
flow of water routed through them. We discuss the frequency of flows routed through the spillways

163



above in section 3.5.2.1, Effects of Project Operations on Water Quality. In this section, we discuss the
effects of varied operational procedures, structural changes at the dams, and TDG monitoring.

In its license application, Idaho Power proposed to continue preferential use of crest (upper
spillway) gates for passing spills at Brownlee dam and to install flow deflectors on the Hells Canyon dam
spillway, consistent with the conceptual design presented in Technical Report E.2.2-4 (Myers and
Parkinson, 2003). In an April 26, 2007, filing with the Commission and its January 31, 2007, application
for water quality certification, Idaho Power (2007a) added several proposed measures to address spill-
related TDG. Under Idaho Power’s amended proposal, it would:

o Continue preferential use of crest gates for passing spills at Brownlee dam until spillway
deflectors are constructed at Brownlee dam.

e Evaluate TDG reduction structures for Oxbow dam.
o Install Hells Canyon dam spillway flow deflectors.
¢ Install Brownlee dam spillway flow deflectors.

¢ Install the most effective, safe, and economically feasible measure designed to reduce TDG at
Oxbow dam (Idaho Power did not specify the measures under consideration, and indicates
that the final design cannot be completed until the Brownlee dam spillway flow deflectors are
installed and TDG levels downstream are monitored. The monitoring data would provide a
basis for more accurately estimating the dynamics of the effects of Brownlee dam on TDG
levels at Oxbow dam).

e  Work with ODEQ and IDEQ to develop a TDG monitoring plan that would include
monitoring during spill to determine compliance with the TMDL load allocation assigned to
Idaho Power and biological monitoring of fish communities during spill to determine the
degree to which aquatic life is being protected; and

e If monitoring during spill indicates that these measures fail to meet the TDG criterion or
protect aquatic life, Idaho Power would adaptively manage TDG at the project through
evaluation and implementation of additional measures designed to further reduce TDG levels.

ODFW-54 recommends that Idaho Power develop and implement a plan, in consultation with and
as approved by ODEQ, for satisfying Idaho Power’s TDG allocation of less than 110 percent of saturation
at the edge of the aerated zone below each dam. Under this plan, Idaho Power would develop measures
to assure compliance with Oregon’s 110-percent of saturation criterion below all three dams, and the plan
would include a schedule and a monitoring component. ODFW-58 also recommends that Idaho Power
consult with ODEQ and ODFW to develop appropriate monitoring of water quality parameters including
TDG, and that the monitoring measures be approved by ODEQ in a water quality certification.

NMFS recommends that Idaho Power design, in consultation with NMFS, IDEQ, ODEQ, and
other interested agencies and tribes, and construct a gas abatement structure at spillways of both Hells
Canyon (NMFS-10) and Brownlee (NMFS-11) dams to reduce TDG levels in Oxbow and Hells Canyon
reservoirs and the free-flowing Snake River downstream of Hells Canyon dam. It recommends that Idaho
Power complete the designs and provide them for agency review no later than 1 year following issuance
of a new license; the Hells Canyon structure would be built no later than 3 years after issuance of a new
license, and the Brownlee structure no later than 4 years after license issuance. In addition, NMFS-14
recommends that I[daho Power fund and maintain six permanent water quality monitoring stations in the
mainstem Snake River to document trends in water quality, including TDG (see section 3.5.2.2, Dissolved
Oxygen). Water quality monitoring stations would be located downstream of Hells Canyon, Brownlee,
Swan Falls, C.J. Strike, and Bliss dams, as well as between Brownlee reservoir and the Weiser River
confluence.
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Interior-62 recommends that Idaho Power install flow deflectors on the spillways of Hells
Canyon and Brownlee dams. The deflector at Hells Canyon would be as described in the license
application (Idaho Power, 2003d; Myers and Parkinson, 2003), and Idaho Power would work with the
IDEQ and ODEQ to design similar structures that are appropriate for the Brownlee dam spillway.
Interior’s recommendation includes an effectiveness monitoring plan. Interior-64 recommends that Idaho
Power comply with the terms set forth by the IDEQ and ODEQ water quality certifications in a manner
that is consistent with the implementation timelines described by IDEQ and ODEQ through the
certification process.

The Umatilla and Nez Perce Tribes (CTUIR-20 and NPT-15) recommend that within 6 months of
obtaining a new license Idaho Power, in consultation with appropriate federal, state and tribal water
quality and fish and wildlife agencies, develop a plan to implement structural means and measures to
abate TDG from the project, and implement such structures within 2 years of the issuance of a new
license. If the resulting structures do not meet standards, Idaho Power would re-consult with those
agencies to develop and implement other structural approaches to meet water quality standards within
5 years of the issuance of a new license.

AR/IRU-18 recommend that the Commission require Idaho Power to eliminate or minimize TDG
levels in excess of 110 percent of saturation. This effort would include the following elements:

1.  Implementation of a real-time monitoring program for TDG that would operate only during
times of spill or consistent with Idaho Power’s water quality certification, whichever is the
most rigorous. This monitoring program should be designed to first detect TDG violations
and then to quantify affected reach length downstream of project dams.

2. An adaptive-management approach beginning at Hells Canyon dam working upstream to
the other two dams using measurements of TDG as an indicator of priority.

3. Installation of deflectors (flip-lip-like devices) to minimize the deep plunge of water
immediately downstream of the dam face.*’

4.  Evaluation of whether non-plunging discharge should be horizontally separated from water
plunging over the dam to prevent entrainment of those non-plunging flows that would take
them to deep water.

5. An adaptive management approach, on a site-specific basis, to determine if horizontal
separators are needed to prevent entrainment of otherwise non-plunging discharges.

6. A compensation program to address the losses of aquatic biota in those years when TDG
attainment is not feasible. This would include a method to quantify losses and to determine
the appropriate level and nature of compensation for those losses.

Our Analysis

Spills of greater than 3,000 cfs at Brownlee dam currently result in TDG levels exceeding the
110 percent of saturation criterion downstream of the Brownlee dam spillway and have substantial effects
on TDG levels in the Oxbow and Hells Canyon reservoirs. Nearly all spills at Hells Canyon dam result in
exceedance of the 110-percent of saturation criterion, and at spills of 19,000 cfs and greater, the entire
Hells Canyon reach down to the Salmon River confluence exceeds the criterion. As described in section
3.5.2.1, Effects of Project Operations on Water Quality, operating the project under any of the proposed
and recommended operational regimes would result in spill rates at Brownlee and Hells Canyon dams that
exceed the 110 percent of saturation criterion at Brownlee and Hells Canyon dams. These spills would

¥ AR/IRU do not specify the dams for which they recommend the installation of deflectors or how to

make that decision.
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occur for prolonged periods in medium-high to extremely high flow years, less frequently in medium flow
years, and seldom, if ever, in low flow years.

Idaho Power’s proposal and the recommendations of others to address TDG abatement cover a
variety of approaches including operational changes at Brownlee dam, designing and constructing TDG
abatement structures for Hells Canyon, Brownlee, and/or Oxbow dams, monitoring, adaptive
management, and development of a compensation program for high TDG levels.

Idaho Power study results (Myers and Parkinson, 2003) indicate that spilling water through the
Brownlee dam upper spillway gates and Hells Canyon dam lower spillway gates provide lower TDG
levels than using the other gates at these dams. For example, TDG levels at Brownlee dam are reduced
by 14 percent using the upper spill gates at spill releases of 39,000 cfs, and TDG levels at Hells Canyon
dam are reduced by about 4 percent of saturation by using the lower spillway gates at spill releases of
28,000 cfs. Therefore, continued preferential use of the upper spillway gates at Brownlee dam, as
proposed by Idaho Power, would aid in avoiding unnecessary elevation of TDG below the dam.
Depending on the Brownlee spill rates, these beneficial effects could continue through Oxbow reservoir
and down to Hells Canyon dam. After spillway deflectors are added to Brownlee dam, there would be
less need to reduce TDG through operational measures. The deflectors would alter the hydraulics of the
spillway and therefore the effectiveness of using the upper spillway gates to reduce TDG.

The benefit associated with preferential use of the lower gates at Hells Canyon dam appears to be
much smaller than the benefit of using the Brownlee upper gates. However, it still would provide some
benefit. Based on the study results, TDG reductions would occur with total flows of up to at least 74,000
cfs at Brownlee dam and 58,500 cfs at Hells Canyon dam if the turbines are operating at their full
hydraulic capacity. Since the 110 percent of saturation criterion does not apply when flows exceed the
10-year 7-day average flood flow of approximately 67,900 cfs at Brownlee dam, these reductions would
occur at Brownlee dam for the entire applicable range of the 110 percent of saturation criterion.
However, this may not be the case at either Oxbow or Hells Canyon dams, where Idaho Power (2007a)
estimates the 10-year 7-day average flood flows are approximately 69,060 cfs and 71,500 cfs,
respectively.

In addition to evaluating operational procedures to reduce the project’s elevation of TDG, Idaho
Power funded development of physical models of both Brownlee and Hells Canyon dams to investigate
the potential to reduce entrainment of air through structural changes at the dams (Lyons and Weber,
2005a,b; Myers and Parkinson, 2003). Initial use of the physical model for Hells Canyon dam indicated
that deflectors for the upper spillways would not be effective at reducing TDG and could cause dam
stability problems. Subsequently, the focus has been on developing an acceptable deflector design for the
lower level sluiceways. The design for a total flow of up to 60,000 cfs includes 16-foot-long deflectors
with a 5-degree upward lip angle located on the spillway face at an elevation of 1,468 feet msl. To
quantitatively optimize the final Hells Canyon spillway flow deflector design to the 10-year 7-day
average flood flow of approximately 71,500 cfs, Idaho Power (2007a) proposes to use a three-
dimensional finite element computational fluid design model.

In its January 31, 2007, application for water quality certification, Idaho Power (2007a) proposes
to construct deflectors on the Brownlee dam spillway. The qualitatively optimized design consists of 18-
foot-long deflectors located on the spillway face at an elevation of 1,800 feet msl. Idaho Power proposes
to further refine this design using a computational fluid dynamics model. The physical models indicate
that flow characteristics of the proposed Hells Canyon lower level spillway deflectors and intended
Brownlee dam spillway deflectors would provide the best hydraulic conditions for the greatest range of
flows. Installation of Hells Canyon and Brownlee deflectors, with refined designs, would reduce the
frequency and severity of supersaturation events related to flows up to the 10-year 7-day average flood
flow.
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At the time the draft EIS was issued, it was not evident whether spill at Oxbow dam independent
of Brownlee dam spills elevate TDG to levels above the 110 percent of saturation criterion. In 2006,
Idaho Power (2007a) conducted a study that showed that spill at Oxbow dam can elevate TDG to at least
128 percent of saturation in the Oxbow bypassed reach when TDG is less than 110 percent in the Oxbow
forebay. This shows that effective TDG abatement at Brownlee dam would not resolve all TDG issues at
the Oxbow dam. To address this, Idaho Power is currently evaluating TDG reduction structures for
Oxbow dam. It intends to finalize its design of appropriate Oxbow dam TDG abatement measures after
the Brownlee dam spillway deflectors are installed and their effectiveness is monitored, and implement
the Oxbow TDG abatement measures once it has obtained required permits. Currently, the effectiveness
of an Oxbow dam TDG abatement measure would be difficult to determine because of the effects of spills
at Brownlee dam. Idaho Power’s proposed approach for abating TDG at the Oxbow dam would help
reduce TDG in the Oxbow bypassed reach and through Hells Canyon reservoir. Also, the proposed
approach would be consistent with ODFW’s recommendation (ODFW-54) to ensure compliance with
TDG standards below each of the project dams.

In summary, Idaho Power’s proposed operational changes and deflector installations at Hells
Canyon and Brownlee dams would reduce the frequency of spill events that exceed the TDG criterion and
reduce the magnitude of exceedances at flows up to the 10-year 7-day average flood flow at both
Brownlee and Hells Canyon dams. Idaho Power’s proposed implementation of an appropriate TDG
abatement measure for Oxbow dam would reduce the magnitude of TDG exceedances of 110 percent of
saturation in the Oxbow bypassed reach and Hells Canyon reservoir. However, we do not have sufficient
information to accurately estimate the extent of these reductions in TDG.

Because it is not known whether the combination of Idaho Power’s proposed operational changes,
the installation of Brownlee and Hells Canyon spillway deflectors, and the selected Oxbow dam TDG
abatement measure would satisfy the applicable TDG standards, additional abatement measures may be
warranted. Development of a TDG abatement monitoring plan such as recommended by ODFW, the Nez
Perce Tribe, and the Umatilla Tribes would provide an effective way of proceeding toward compliance
with applicable TDG standards in an adaptive fashion that is consistent with Idaho Power’s proposed
approach to monitoring. Developing the plan through consultation with agencies and tribes responsible
for managing water quality and fisheries would help to focus efforts on their concerns. Including an
adaptive monitoring program as part of the overall plan would provide a means of documenting the
effectiveness of TDG abatement measures and the need for any additional abatement measures to satisfy
applicable TDG standards. If additional TDG abatement measures are deemed necessary, Idaho Power
could evaluate the potential for additional operational and/or structural TDG abatement measures, as well
as the feasibility of implementing these measures.> The plan also could provide an effective means to
schedule the design and implementation of TDG abatement measures in a practical way that maximizes
their benefits, monitor the effectiveness of these measures, document compliance with TMDL allocations
and applicable TDG standards, and report these activities.

Water quality could be monitored downstream of Bliss, C.J. Strike, and Swan Falls dams to
document conditions downstream of these dams. However, monitoring TDG at these sites, as
recommended by NMFS, would not assist in determining the need for TDG-abatement measures at the
Hells Canyon Project dams or in documenting their effectiveness.

Idaho Power (2007a) indicates that it proposes to work with IDEQ and ODEQ to develop a
monitoring protocol that includes a specific methodology for monitoring TDG during spills, which may

3 Potential abatement measures that could be evaluated include modifying the flow deflectors after

installation, modifying the training walls to better separate turbine and spill flows, increasing the
turbine capacity by refurbishing or adding units, modifying the stilling basin, building off-gassing
structures, and constructing a bypass conveyance to pass spill flows.
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include monitoring effects of TDG on aquatic organisms. We anticipate that this protocol would include
collecting data on the timing and quantity of spill at each of the project dams, TDG measurements at the
point of compliance, and data to determine whether the point of compliance was completely mixed and
representative of conditions in the river. Near-field TDG studies also may be necessary to more closely
evaluate mixing downstream of the spillways and potential measures to reduce entrainment of
powerhouse flows into the stilling basins. Reporting this information annually along with any
recommendations for relocation of the compliance site would provide valuable information to help
determine the effectiveness of measures implemented, the need for any additional TDG abatement
measures, and whether continued monitoring of TDG is warranted.

We anticipate that achieving applicable TDG standards would take several years to accomplish,
even with implementation of the foregoing measures. AR and IRU recommend that a compensation
program be developed to address losses of aquatic biota in years when attaining the TDG standards is not
feasible. We discuss this recommendation along with the effects of TDG abatement measures on aquatic
resources in section 3.6.2.3, Total Dissolved Gas.

3.5.24  Water Temperature

As a result of the large volume of water stored in the project reservoirs and the project’s relatively
deep intakes, the project substantially alters Snake River temperatures by delaying the seasonal warming
and cooling of water downstream of the project. Compared to inflows, this thermal lag reduces
exceedances of criteria for supporting coldwater aquatic life during the summer, but increases the
exceedances of temperature criteria for salmonid spawning at the start of the spawning season for fall
Chinook salmon. We evaluate the biological effects of altered water temperatures on fall Chinook salmon
in section 3.5.3, Aquatic Resources, in the subsection 3.5.3.4, Water Temperature.

In its license application, Idaho Power did not propose any measures to control downstream water
temperatures. However, in its January 31, 2007, submittals to IDEQ and ODEQ (Idaho Power, 2007a),
Idaho Power proposes to follow an adaptive management approach in implementing appropriate measures
to demonstrate compliance with the existing water temperature standards. Idaho Power’s adaptive
management approach would consist of:

e monitoring water temperature of the mainstem Snake River and three major tributaries
downstream of Hells Canyon dam (i.e., the Imnaha, Salmon, and Grande Ronde rivers) to
determine the thermal conditions under which fall Chinook salmon spawn, and when fry
emerge from the gravels;

e continuing to monitor Snake River fall Chinook salmon redds*' to provide a basis for
evaluating the urgency and need for implementing specific measures for altering the thermal
regime, and to assess the risks and benefits of these measures; and

e implementing Idaho Power’s proposed Temperature Adaptive Management Plan, under
which Idaho Power, in consultation with IDEQ and ODEQ, would: (1) define the extent and
nature of the project’s temperature responsibility; (2) evaluate potential measures and select
the appropriate measure; and (3) implement the appropriate measure.

ODFW-56 recommends that Idaho Power consult with ODEQ to develop and implement a
temperature management plan. This plan would include implementing measures, a timeframe, and an
effectiveness monitoring plan. In addition, ODFW-58 recommends that Idaho Power consult with ODEQ

' Redd monitoring is also used to establish protective flows for fall Chinook salmon redds during the

incubation period.
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and ODFW to develop appropriate monitoring protocols for water temperature and other water quality
parameters.

The Nez Perce and Umatilla Tribes (NPT-13 and CTUIR-22) recommend that Idaho Power, in
consultation with appropriate state and federal agencies and interested tribes, continue to investigate the
installation of a temperature control structure at Brownlee reservoir to meet CWA numeric and narrative
criteria to support the beneficial use of fisheries. The tribes also recommend that Idaho Power install a
temperature control structure in a timely and expeditious manner should it be determined that installation
of such a structure is appropriate.

AR/IRU-19 recommend that Idaho Power, in cooperation with a Technical Advisory Committee,
continue to investigate the installation of a temperature control structure at Brownlee dam to meet CWA
standards. They recommend that Idaho Power install the temperature control structure upon
determination by the Technical Advisory Committee that installation of such a structure is appropriate.
Idaho Power also would work with the Technical Advisory Committee to identify and implement other
possible remedies for achieving temperature control of outflows at Brownlee, Oxbow, and Hells Canyon
dams.

Interior does not make any recommendations specifically associated with a temperature control
structure. However, Interior-42 recommends that Idaho Power implement measures to improve water
quality conditions in Oxbow and Hells Canyon reservoirs to the point that they meet all water quality
standards for designated beneficial uses for the states of Idaho and Oregon.

In commenting on the draft EIS, NMFS states that it worked extensively with Idaho Power during
the relicensing process to investigate several temperature control measures for the project, as well as
various strategies for using these structures. Based on these evaluations, NMFS concludes that these
structures would not provide the substantial benefits to incubating, rearing, migrating, or spawning fall
Chinook salmon that the agency had hoped would be attained with these structures. However, NMFS
states that it does not object to further consideration or analysis of methods to improve discharge water
temperatures, particularly if new or innovative approaches can be found.

Our Analysis

Operation of the project has delayed the seasonal pattern of the thermal regime downstream of
Brownlee dam compared to without project conditions. Under Idaho Power’s Proposed Operations, water
temperatures would continue to be cooler than without project conditions in spring and summer and
warmer than without project conditions in the fall (refer to section 3.5.1.2, Temperature, and section
3.5.2.1, Effects of Project Operations on Water Quality). This thermal shift would continue to adversely
affect fall Chinook salmon downstream of Hells Canyon dam by: (1) causing high water temperatures in
the fall that can adversely affect the survival of adult fall Chinook salmon until spawning and the viability
of eggs after spawning; and (2) delayed warming in the spring, which can slow the growth of newly
emerged fall Chinook salmon fry, which may adversely affect their survival during rearing and
outmigration. In the following section, we describe several approaches that were evaluated by Idaho
Power to address these effects, including several new elements that were included in its January 31, 2007,
application for water quality certification. We then discuss the effects of these measures on water
temperatures downstream from Hells Canyon dam and within the project reservoirs.

The Commission, as part of the relicensing, requested that Idaho Power conduct an evaluation of
potential alternative Brownlee temperature control structures having capabilities ranging from using the
existing Brownlee powerhouse intake channel to accessing full-depth control to a depth of about 250 feet
below full pool for all units. In response, Idaho Power developed conceptual designs, provided a
preliminary screening of those designs, and evaluated potential temperature control structures for the
Brownlee development (Idaho Power, 2005e, 2005h, 20051, 2005j). The general objectives for
temperature control structures would be: (1) accelerating warming of Hells Canyon discharges in the
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spring to promote growth and early outmigration of fall Chinook salmon; and (2) providing cooler fall
Hells Canyon discharges in the early part of the fall Chinook salmon spawning period.

Idaho Power evaluated the potential for using a temperature control structure at the Brownlee
intake to meet the above objectives by drafting more warm water from closer to Brownlee reservoir’s
surface in the spring and early summer and then drafting cool water from deeper reservoir depths in the
fall. The volume of cool water stored in Brownlee reservoir is controlled by several factors including the
volume and timing of inflows, meteorological conditions, and project operations. During high flow years,
flood control operations result in the reservoir being drafted to a lower level in the spring, resulting in less
coolwater storage than in low and medium flow years. The volume of cool water available for release
from Brownlee reservoir is also limited by the configuration of the intakes. The existing Brownlee
intakes are located in a 500-foot-long channel that was excavated into the rock abutment on the Idaho side
of the Snake River. The sill of the intake channel and the invert elevation of the intakes is approximately
1,930 feet msl, about 147 feet below full pool elevation, thereby limiting access to the reservoir’s
lowermost 180,000 acre-feet of cool-water storage.

Idaho Power initially developed conceptual designs of alternative temperature control structures
that could be installed at the Brownlee intakes with the goals of providing control down to the depth of
the intake channel, partial control of the reservoir’s full depth, and full-depth control (Idaho Power,
2005h). Based on a preliminary evaluation of the most effective least-cost methods to achieve the
downstream temperature and DO objectives, the following five alternatives were selected for further
evaluation:

1.  Stop-log weir consisting of an overflow stop-log weir in the existing intake channel, for
which the crest elevation could be adjusted between 2,077 and 1,930 feet.

2. Gated weir consisting of a variable-height gate structure in the existing powerhouse intake
channel.

3.  Gated weir and tunnel consisting of a variable-height gate structure in the existing intake

channel; re-opening the original, existing, plugged, diversion tunnel; and connecting it to
the existing intake channel, with coldwater uplift provided by elevation control at the
channel-gate structure and by pumping.

4, 12,000-cfs small tower consisting of a new 10,000 to 12,000 cfs variable-height-gated
intake tower with trashracks above the re-opened original diversion tunnel, a new vertical
shaft with trashrack in the shaft, and tunnels from the old diversion tunnel directly to the
unit 5 penstock.

5. 35,000-cfs tower consisting of a new 35,000-cfs variable-height-gated intake tower above
an enlarged old diversion tunnel to a vertical shaft to a new tunnel into the existing intake
channel, and a concrete dam across existing intake channel.

Idaho Power provided detailed evaluations of three of the alternatives to show the likely range of
potential effects of installing a temperature control structure (Idaho Power, 2005¢). The alternatives
include: (1) stop-log weir; (2) gated weir with tunnel; and (3) 35,000-cfs intake tower. The temperature
modeling presented in this filing focused on meeting a fall spawning target of 13°C. At the request of
Commission staff, Idaho Power performed a second set of simulations (Idaho Power, 2005f) that
evaluated a withdrawal strategy focused on the objectives of promoting early emergence, enhanced
growth, and early outmigration of juvenile fall Chinook salmon.

As discussed in section 3.5.1.2, Temperature, Idaho Power (2007a) conducted an evaluation of
the project’s effect on elevated fall temperatures. Based on the average of the three low flow years
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evaluated, Idaho Power believes the project’s salmonid spawning temperature responsibility averages
0.8°C for 8 days in low flow years. > Although no model simulations were conducted for medium-low
flow years, we concur that the project likely has some level of temperature responsibility during those
years. In its application for water quality certification, Idaho Power (2007a) also accepts limited
responsibility, in accordance with its estimated historical temperature analysis, for medium-low flow
years. Idaho Power believes this is a conservative assumption because responsibility was estimated based
only on low flow years and there was negligible modeled effect in higher flow years. However, Idaho
Power (2007a) acknowledges the need for additional refinement of the appropriate project temperature
responsibility through further study and assessment.

Under its proposed Temperature Adaptive Management Plan, Idaho Power would evaluate two
potential approaches for meeting its temperature responsibility for the project: (1) a Brownlee reservoir
bubble upwelling system; and (2) implementing watershed measures. The primary objective of a bubble
upwelling system would be to cool the Brownlee reservoir outflows by lifting the cool water from the
hypolimnion up to a higher elevation in the water column where it could be withdrawn from the reservoir
through the existing turbine intakes. A successful upwelling system would create a bubble plume starting
deep in the cold portion of the water column that would entrain the surrounding water as it rises through
the water column toward the surface.

Idaho Power developed a preliminary design for an upwelling system for Brownlee reservoir.
This design would consist of four 400-hp air compressors and piping connecting the compressors to the
diffusers, which would extend approximately 3,800 feet from the compressor location to the forebay
(MEI et al., 2006). The effects of upwelling plumes of atmospheric air within Brownlee reservoir, as well
as the resulting turbine outflow temperatures, were simulated using a custom model that integrates a
bubble plume model (BUBBLEP) into the standard CE-QUAL-W?2 water quality model. MEI et al.
(2006) used this model to simulate several different upwelling configurations to develop the optimal
combination for providing the temperature decrease needed to address the project’s estimated temperature
responsibility. We discuss the modeling results in the subsections that follow.

Watershed measures, such as temperature trading, offer an alternative approach for meeting the
project’s temperature responsibility by implementing measures in the watershed upstream of the project
that would act to cool inflows to and outflows from the project. Potential methods for reducing fall
temperatures in upstream reaches include increasing shade by restoring/enhancing riparian vegetation,
altering channel morphology to reduce warming, and altering the hydrologic regime by reducing the
volume of warm agricultural return flows or by augmenting existing flows. These measures would tend
to reduce water temperatures in and downstream of the tributaries where they are implemented for a
prolonged period in the summer and fall. In addition to reducing water temperatures, some watershed
measures have the potential to enhance water quality and aquatic habitat by reducing sediment/nutrient
loads and improving the quantity and quality of instream and riparian habitat. Implementing watershed
measures within a watershed trading framework is an approach that has proven acceptable to IDEQ and
ODEQ for meeting a project’s temperature responsibility in other TMDLs (Idaho Power, 2007a).

2 We conclude that Idaho Power’s estimate under-represents its responsibility based on the increases in

the adjusted measured 7-day average maximum temperatures compared to 13°C and the allowable
human use allowance of 0.3°C (refer to table 6.1-12 in Idaho Power, 2007a) by not taking into
account that each of the 7-day values represents more than a single day. Eight 7-day periods
extending from October 23 through November 5 had average values starting at 1.4°C and decreasing
to 0.2°C, and the average for just the first eight days of the spawning period (October 23 through
October 30) is 1.3°C. Based on this method, we estimate an average project responsibility of
approximately 0.8°C for 14 days in low flow years.
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Temperature Downstream of Hells Canyon Dam

Idaho Power’s evaluations (Idaho Power, 2005e,f) show that each of the temperature control
structures could be used to increase Hells Canyon outflow temperatures after approximately March 14,
and that the warming effects would get larger as spring progresses. CE-QUAL-W2 simulations indicate
that the most warming would occur in low flow years, with only minor warming (less than 0.5°C) in
medium to extremely high flow years. For extremely low and medium-low flow years, simulated late
May temperatures were about 2.0 to 2.5°C warmer than Idaho Power’s Proposed Operations and Scenario
2 (Flow Augmentation), respectively, with the stop-log weir and gated weir with tunnel, and about 1.5 to
2.0°C warmer than the respective operations with the 35,000-cfs tower (Idaho Power, 2005¢).

The summer/fall cooling effects of a temperature control structure would largely depend on its
ability to access Brownlee reservoir’s coolwater storage, as well as the amount of this storage that is used
to provide cooling in summer versus the fall. The stop-log weir would be able to access water down to
the existing sill elevation of 1,930 feet. In contrast, the gated weir and tunnel structure would provide
limited access to the 180,000 acre-feet of low-level hypolimnion water that is below the existing sill, and
the 35,000-cfs tower would provide full access to the 180,000 acre-feet of low-level hypolimnion water
that is below the existing sill (Idaho Power, 20051). Placing a 