
January 10, 2003

Mr. Craig Jones
Project Manager
Hydro Relicensing Department
Idaho Power Company
P.O. Box 70
Boise, Idaho 83707

RE:  State of Oregon Hydroelectric Application Review Team Comments on Idaho Power
Company’s Draft License Application for the Hell’s Canyon Hydroelectric Complex
Relicensing (FERC Project 1971)

Dear Mr. Jones: 

Please find attached comments prepared by the State of Oregon’s Hydroelectric Application
Review Team (HART).  These comments were prepared in response to Idaho Power Company’s
(IPC’s) release of the draft hydroelectric license application (DLA) for its Hells Canyon
Complex (Project) on September 18, 2002.  

HART appreciates the opportunity to provide comments.   It is clear that IPC has made a major
effort to develop such an extensive DLA.  We have appreciated the opportunity to participate in
the collaborative relicensing effort and look forward to working with IPC to resolve outstanding
issues.

Oregon law requires HART to “participate to the fullest extent possible in all proceedings
conducted pursuant to the Federal Energy Regulatory Commission relicensing process for the
project.”  ORS 543A.400(4)(b).  The Federal Energy Regulatory Commission (FERC) rules
provide a ninety-day period to comment on the DLA.  18 CFR 16.8(c)(5).  In fulfillment of this
requirement, the following HART agencies and their staff have prepared comments, which are
attached as follows:   

Oregon Department of Environmental Quality (ODEQ) Attachment 1
Avis Newell (503) 229-6018

Oregon Department of Fish and Wildlife (ODFW) Attachment 2
Colleen Fagan (541) 963-2138

Oregon Water Resources Department (OWRD) Attachment 3
Kristen Bonanno (503) 378-8455 ext. 306

Oregon Marine Board (OMB) Attachment 4
Wayne Shuyler (503) 378-1405 ext. 240

Oregon Parks and Recreation Department (OPRD) Attachment 5
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Steve Brustcher (503) 378-4168 ext. 235

Other agencies, such as the Department of Geology and Mineral Industries (DOGAMI) and the
Northwest Power Planning Council (NWPPC) have submitted comments which are included in
this cover letter, but do not have associated agency comment letters.  The contact person at
DOGAMI is John Beaulieu at (503) 731- 4100, ext. 211 and the NWPPC contact is Karl Weist at
(503) 229-5171.  If you have any questions regarding these comment letters, please do not
hesitate to contact any of the above agency personal.

Initial review of IPC’s DLA, indicates that the Project’s DLA leaves a number of issues
unresolved.  HART hopes that these issues can be resolved before the final application is issued
in July 2003.  Overall, HART issues fall into the following categories: water quality, water
quantity, water rights, fish and wildlife resources, public health and safety, botanical, recreation,
and geologic resources.  While several agencies have prepared separate comment letters, the
main agency issues and issue areas are summarized below.

Water Quality

The following water quality issues were identified by ODEQ and are provided in greater detail in
Attachment 1.  As a bi-state project, IPC will need to apply for 401 Water Quality Certifications
(401 Certifications) from both Idaho and Oregon DEQ’s.   These comments describe ODEQ’s
requirements for 401 Certification.  In general, the DLA should better address 401 Certification
standards relative to Project operations.  To qualify for 401 Certification, IPC must demonstrate
that the Project provides “reasonable assurance” that each of the water quality standards or IPC’s
specific pollutant allocations as applicable, will be met.

ODEQ has been using an adaptive management approach in all current 401 Certificates, and
anticipates doing so in the future.  As a result, the 401 Application should include management
plans for those water quality issues that require improvement to meet standards.  The
management plans should include a schedule for adopting improvements, describe monitoring
plans for assessing the efficacy of the improvements, and outline future steps to improve water
quality, should those adopted be found insufficient to meet the applicable standard or allocation.
These management plans will need to be approved by ODEQ prior to their inclusion in a 401
Certificate.

IPC should submit a draft 401 Application that directly addresses the Project water quality
impacts to ODEQ.  In addition, IPC is encouraged to discuss issues with ODEQ while preparing
the final application so it will address ODEQ’s 401 Certification needs more clearly.
Significantly, more information is needed to provide reasonably assurance that the following
water quality standards are met: 

1) temperature
2) dissolved oxygen
3) total dissolved gas
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4) biocriteria

Concerns with these standards and other water quality issues are briefly discussed in more detail
below.

Temperature:  It is anticipated that the revised Total Maximum Daily Load (TMDL) will have a
temperature load allocation for the Project to address temperature increases downstream of Hells
Canyon during the early stage of the salmonid spawning season.  This allocation is not addressed
in the DLA.   The absence of this matter is likely due to timing of the TMDL draft revisions and
the DLA, but the allocation needs to be addressed in the 401 Application.  

The seasonal shift in thermal regime caused by Project operations is addressed by Oregon’s
narrative temperature criteria (Oregon Administrative Rule Division 41), but these criteria are
not described nor addressed in the DLA.  In addition, the DLA and associated reports fail to
provide information regarding the quality of temperature data used to report on water quality
conditions in the Project area.  An ODEQ-approved management plan that describes both a
monitoring program and additional measures to address temperature in the Project reach, will be
needed for inclusion in a final 401 Certificate.

Dissolved Oxygen:  There are several concerns regarding the information provided in the DLA
regarding the dissolved oxygen standards.  First, there is insufficient detail to demonstrate that
the proposed operations will address the TMDL allocations for dissolved oxygen.   Second, the
DLA does not address Project contributions that may occur at times of the year and at sites that
are not covered in the TMDL.  Third, the DLA suggests that violations of the dissolved oxygen
criteria in the hypolimnion of Brownlee Reservoir will be excused; however, there is currently
no such exception in Oregon law.  Fourth, the DLA does not clearly describe current water
quality status of dissolved oxygen in the Project reach; detail is included only in various
attachments.  Finally, reports appended to the DLA do not provide quality assurance data for the
dissolved oxygen data analyzed in the report.  An ODEQ-approved management plan that
describes both a monitoring program and additional measures to address dissolved oxygen will
be needed for inclusion in a final 401 Certificate.

Total Dissolved Gas (TDG): Violations occur below all Project dams, yet the only measure to
address these violations will not adequately achieve the total dissolved gas standard.   ODEQ
will need more documentation from IPC about the proposed operational changes and structural
designs. An ODEQ-approved management plan that describes both a monitoring program and
additional measures to address total dissolved gas will be needed for inclusion in a final 401
certificate.

Biocriteria Standard:  Oregon’s biocriteria standard is intended to protect the cumulative
biological integrity of the aquatic system.  This standard has led to the recent inclusion of 401
conditions that address instream flows, ramping rates, macro-invertebrate communities, and
habitat characteristics such as sediment loads, large woody debris.  Additional information will
be required for many of these topics in the 401 Application, as described in Attachment 1.  
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Fish and Wildlife Resources

A number of fish and wildlife resource issues were identified by ODFW.  These issues are fully
describe in Attachment 2, but are briefly summarized below.

Justification: The DLA does not provide adequate scientific justification for proposed
protection, mitigation and enhancement measures.  IPC periodically addresses some impacts
directly in the text of the DLA, but most frequently references discussions in one or another
technical report rather than consistently integrating report findings into the text of the DLA.  

Plans:  The majority of proposed mitigation measures include developing “plans” within the first
1-3 years of receiving the new license, with implementation to follow.  Plans identified in the
DLA contain few specifics, and therefore it is difficult to determine if measures and funding
levels are adequate or if the plans will ultimately result in appropriate mitigation for Project
impacts.  

Project Operations Modeling: IPC chose two Project operating conditions to model for
evaluation of Project impacts and potential mitigation measures: 1) full pool run-of-river and 2)
IPC proposed operations.  Neither represents existing baseline conditions, which need to be
modeled in order to assess existing Project impacts and compare to other alternatives.  During
the study phase, ODFW requested IPC to model eight alternative operational scenarios, and IPC
chose to model different conditions.  ODFW believes that this information is still necessary to
assess Project impacts and consider reasonable alternatives. 

Inflow Hydrograph: IPC chose a fairly short period of hydrologic record.  The longest period of
hydrologic record available corrected for current conditions should be used.

Proposed Operations: It appears that IPC’s proposed operations will result in reduced survival
of juvenile anadromous fish migrating below Hells Canyon Dam (HCD).  In medium to high
flow years, flows below HCD would be decreased by over 10 kcfs during May when Brownlee
Reservoir is refilled.  Additionally, IPC is not proposing to draft in summer months to provide
flow augmentation for migrating smolts.
 
Sediment/Geomorphology: IPC calculated that the total volume of sediment larger than silt and
clay is 4% of the total trapped volume, and then concluded that this is an insignificant amount.
This 4%, however, equates to 88,000 tons/year entering Brownlee Reservoir, which ODFW
believes represents a significant loss of sediment to downstream reaches.   

Anadromous Fish/Passage: The DLA does not propose measures to address the lack of fish
passage and other impacts to fish production beyond the current hatchery program.    ODFW has
commented to IPC on numerous occasions that hatchery production does not completely mitigate
for lost anadromous fish production and lost harvest opportunities.  In Oregon, fishers receive
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little to no benefit from IPC’s hatchery program.  Moreover, IPC needs to comply with Oregon’s
fish passage statutes, by proposing either a fish passage plan or alternative mitigation for
approval by the Oregon Fish and Wildlife Commission.  IPC’s efforts to evaluate fish passage
are a good first step.  There are additional concerns with the details of this evaluation, such as
modeling current habitat conditions rather than incorporating likely habitat enhancements.

Hatchery Mitigation Monitoring:  It is important for IPC to provide more details about
hatchery mitigation monitoring in its final application.  This program should include monitoring
of hatchery-wild fish interactions, monitoring of several tributaries to determine the extent and
potential impact of hatchery straying, and funding for a fish pathologist.  The proposed funding
level appears insufficient to conduct needed monitoring.

Habitat Mitigation:  IPC looked at potential passage/reintroduction of anadromous fish success
based on current habitat conditions rather than incorporating likely habitat enhancements.
Habitat enhancements should be based upon subbasin plans under development at the Northwest
Power Planning Council.  IPC should participate in the development of subbasin plans in areas
affected by the Hells Canyon Complex, particularly the Middle Snake province.  IPC should base
mitigation actions on those plans, including habitat acquisitions, since those locally developed
plans more likely to identify needed habitat improvements in specific watersheds than the DLA
identifies.  IPC has not included a clear plan for habitat acquisitions.  IPC should help fund
subbasin planning process and FERC should, to the maximum extent possible, consider
Council’s adopted subbasin plans into its final license provisions for habitat improvements and
acquisitions in Middle Snake Ecological Province.

Sturgeon and Lamprey: IPC has not proposed any measures to mitigate for Project impacts to
these species, including the lack of passage.  While ODFW supports the proposed monitoring
program for sturgeon, which includes periodic stock assessments, it disagrees with some of
IPC’s conclusions regarding status of the sturgeon population below Hells Canyon Dam.  

Resident Fish/Passage:  Oregon appreciates IPC’s proposal to modify the existing trap at Hells
Canyon and Oxbow to “trap and haul” bull trout, although many details would need to be
worked out before this measure could be implemented.  Oregon is especially concerned that any
trap modification also considers passage of other resident and anadromous fish species as part of
a comprehensive fish passage plan.  Further, upstream passage at Brownlee and downstream
passage at all three dams need to be addressed for all native migratory resident (and anadromous)
fish.  The DLA should include measures to mitigate for Project impacts to bull trout populations
in the Powder River Basin and in upstream tributaries as well as to redband trout populations.
Oregon strongly supports IPC’s proposed habitat enhancements, although higher funding is
needed to implement and maintain enhancements over the life of the license.

Flows: IPC should include provisions for metering flows above the Project to account for upper
basin water.  More information is also necessary to explain why the flows released for fall
chinook are so expensive for IPC.  
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Oxbow Bypass Flows:  It appears that IPC used incorrect assumptions in the flow modeling for
the Oxbow Bypass reach.  As a result, we do not agree that the existing 100 cfs minimum flow is
appropriate for the new license.

Macroinvertebrates: The final application should clearly address impacts of Project operations
on macroinvertebrate populations and species diversity.   IPC should also provide food habits
information to support proposed mitigation measures.

Habitat Mitigation:  The final application should propose a detailed plan for acquiring habitat
mitigation land, including how decisions will be made, what other parties will be involved in
planning and decision-making, and how credit will be determined for various types of habitat
lost and acquired.

Mule Deer:  The annual mortality rate of about 25% for adult will not enable the population to
be sustainable.  Reservoir related mortality was estimated at 10%, and this accounts for nearly
half of the annual mortality rate.  

Bald Eagles:  Perching, nesting, and roosting habitat is limited for bald eagles.  Large trees
suitable for nesting, roosting, or perching, such as cottonwoods, could be established in riparian
areas on Brownlee Reservoir if the reservoir were operated at a lower elevation.

Reservoir Contaminants: The DLA refers to existing literature to draw conclusions regarding
effects of contaminants on fish and fish-eating wildlife which should be supplemented with site-
specific analysis, including evaluation of potential effects on bald eagles. 

Facility and Dispersed Recreation Site Improvements: Specific site plans and detailed
information need to be provided to allow analysis and identify potential impacts to resources.  

Transmission Lines: IPC is proposing continued monitoring (2 more years) at known bird
collision sites rather than implementation of mitigation measures.  

Hewitt and Holcomb Parks:  Specific improvements to these parks should be identified in the
final application.  These sites are important access locations for Oregon fishers.  IPC should fully
fund these improvements as well as park operations and maintenance costs.

Change to Project Boundary: IPC has changed the Project boundary in the DLA.  If accepted
by the FERC, this boundary change may affect how IPC lands are managed in the future.
ODFW supports IPC’s proposals to improve wildlife and riparian habitats on IPC lands and want
to ensure that such measures are included in the new license.

Public Health and Safety

The following public health and safety issue was identified by ODFW and OMB.  These issues
are described in more detail in Attachment 2 and 4.
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Roads: The DLA does not adequately address the negative impacts of roads in the Project area,
particularly along Oxbow and Brownlee reservoirs.  Impacts include collisions, public access,
and harassment.  IPC indicates O&M activities and road access may need to be restricted during
sensitive times of the year.  IPC does not indicate the timing or location of these activities and
roads.

Litter and Sanitation Plan:  IPC should identify and implement an appropriate approach to
collect and dispose of grey water and human waste generated by boaters who use the Hells
Canyon Project.

Law Enforcement:  IPC should expand its commitment to aid law enforcement by augmenting
existing on-water boating safety and law enforcement programs of the three affected counties in
Oregon and the Oregon State Police.

On-water Enforcement:  The DLA does not reference on-water enforcement of state and
federal boating regulations and laws.  This is an important aspect of public safety related to the
recreational use of the Project and should be addressed by IPC.

Botanical Resources

Botanical Resources were primarily identified by ODFW and more extensive botanical resource
issues are describe in Attachment 2, but are summarized below.

Riparian Vegetation: IPC should address impacts to wildlife species related to a decrease in
willow and increase in hackberry below the Project.   The impacts of loss of riparian diversity
also need to be evaluated.

Upland Vegetation: IPC should propose mitigation for reduction of wood resources and snags
associated with O&M activities for transmission lines.  

Noxious Weeds: ODFW supports IPC’s proposal to be involved in cooperative efforts aimed at
weed control.  

Sensitive Plant Sites:  ODFW supports IPC’s proposal, but is concerned that the proposed
annual budget of $6,000 may not be sufficient.

Recreation

Recreational issues were identified by ODFW, OMB and OPRD.  These issues are briefly
summarized below, but discussed in more detail in Attachment 2, 4 and 5.

Outdated Information:  The DLA presented some outdated and incomplete information about
the recreation amenities at Farewell Bend State Park, which should be corrected.  
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Non-IPC Owned Recreation Facilities:  It is difficult to assess the adequacy of the DLA
proposed protection, mitigation and enhancement measures for non-IPC owned recreation
facilities because that information does not appear in the DLA but is being reserved for the final
application.  

Pool Fluctuations: The operation of Brownlee Reservoir results in significant pool fluctuations.
The water level fluctuations, and perhaps other factors, are causing resource damage in the form
of significant bank erosion along the Farewell Bend State Park shoreline.  This condition is
detrimental to the park itself and presumably the reservoir, and impairs access to the reservoir by
bank fishermen and other recreationists at the park.  There does not appear to be any discussion
in the DLA describing how serious this problem might be Project wide or elsewhere on
Brownlee Reservoir and how or if IPC proposes to address it. 

Disparate Recreational Opportunities:  The level of development, quality of facilities and
maintenance, and availability of access to Project reservoirs is inequitable between Idaho and
Oregon.  

Boot Moorage:  There is a need to assess boat moorage needs in the Project area and a plan
conducted in cooperation with counties and agencies, as proposed, should be included as a
measure, along with implementation of the plan.

Litter and Sanitation Plan:  IPC should identify and implement an appropriate approach to
collect and dispose of grey water and human waste generated by boaters who use the Hells
Canyon Project.

Law Enforcement:  IPC should expand its commitment to aid law enforcement by augmenting
existing on-water boating safety and law enforcement programs of the three affected counties in
Oregon and the Oregon State Police.

Geologic Issues

The following geologic issues were identified by DOGAMI.  No additional comment letter is
attached. 

Seismic Analysis:  Hells Canyon is one of the more active areas of the state in terms of recently
monitored seismic activity.  Further, recent field work documents the presence of several active
faults at the surface as noted in prior correspondence going back to 1996.  Finally, the extent of
large regional landslides overlooking the Snake River needs to be fully appreciated.  These
features have been shared with appropriate stakeholders in at least two earlier field trips to the
area.  DOGAMI here restates the need for the seismic analyses that are part of this process to
properly accommodate a full understanding of the earthquake potential.  Included is proper
attention to source parameter calculations, deterministic treatment of the faults, and use of the
most recent probabilistic earthquake characterizations available from the US Geological Survey
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(Art Frenkel).  The earthquake potential should be used in the analysis of the stability and
continued operation of the structures in the event of an earthquake. 
Landslides:  Regarding landslides a determination should be made of the potential for
earthquake induced landslides to generate waves in the reservoir.  A reasonable characterization
of the potential landslides and of these waves should be used to help guide free-board
management at the dam, if the frequency of the wave occurrence falls within reasonable limits. 
These free-board adjustments (if any) may or may not influence water modeling for the
reservoir, because it may significantly impact the depth of water to be used in the models.

Water Quantity

Without additional information about IPC’s proposed operations and water useage, OWRD
cannot determine whether IPC’s Project meets the standards in Oregon Revised Statutes
543A.025 and 543A.120.   IPC has indicated it would further address these standards in the final
application, but OWRD strongly encourages IPC to provide that information well in advance of
issuance of the final application to allow adequate time for review and resolution of any issues.
OWRD’s detailed comments are provided in Attachment 3.

Conclusion

HART acknowledges the large volume of information contained in the DLA.  However, there are
areas in which additional information is needed for HART to be able to effectively evaluate
water quality, water rights, fish and wildlife resource, public health, safety, recreation and other
issues.  The attached comments describe specific areas in which additional information or
clarification is needed in more detail.  The HART appreciates the opportunity to provide
comments on this DLA and looks forward to working further with the IPC and other
stakeholders in a collaborative and productive manner. 

If you have any questions or concerns regarding these comments, please do not hesitate to
contact me at (503) 378-8455, ext. 306 or the designated agency representative.

Sincerely,

Kristen Bonanno
Hydroelectric Program Coordinator
Oregon Water Resources Department

c: Fred Warner, Baker County
Mike Hayward, Wallowa County
Russ Hursh, Malheur County
Steve McClure, Union County
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Doug Abderhalden, Idaho Department of Environmental Quality
Steve West, Idaho Department of Environmental Quality
Ritchie Graves, National Marine Fisheries Service
Bob Lohn, National Marine Fisheries Service
Karl Weist, Northwest Power Planning Council
Colleen Fagan, Oregon Department of Fish and Wildlife
Stephanie Burchfield, Oregon Department of Fish and Wildlife
Bruce Eddie, Oregon Department of Fish and Wildlife
Dave McAllister, Oregon Department of Fish and Wildlife
Joyce Cohen, Oregon Department of Environmental Quality
Greg McMurray, Oregon Department of Environmental Quality
Mike Llewelyn, Oregon Department of Environmental Quality
Dick Nichols, Oregon Department of Environmental Quality
Avis Newell, Oregon Department of Environmental Quality
Dick Bailey, Oregon Water Resources Department
Steve Brutscher, Oregon Parks and Recreation Department
Mike Carrier, Oregon Parks and Recreation Department
Wayne Shuyler, Oregon Marine Board
Bill McNamee, Oregon Public Utilities Commission
Jeff Kroft, Oregon Division of State Lands
Martha Pagel, Schwabe, Williamson & Wyatt
John Beaulieu, Department of Geology and Mineral Industries
David Hogen, US Forest Service
Lynn Roehm, US Forest Service
Jim Caudill, US Fish and Wildlife Service
Michael Morse, US Fish and Wildlife Service
Robert Ruesink, US Fish and Wildlife Service.
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January 6, 2003

Mr. Craig Jones
Hells Canyon Project Relicensing Project Manager
Idaho Power Company
1221 West Idaho Street
Boise, ID 83707

RE: Oregon DEQ Comments on Idaho Power Hells Canyon Complex Draft License Application
(FERC p-1971)

Dear Mr. Jones:

Oregon Department of Environmental Quality (ODEQ) is pleased to comment on the Draft
License Application for renewal of the Federal Energy Regulatory Commission FERC)  License
for P-1971.  ODEQ firmly believes that open communication should be an ongoing part of any
permitting or licensing effort, and encourages questions and discussion on project–related water
quality at any time.  ODEQ has summarized our major concerns in the General Comment
section below, followed by detailed comments that describe how ODEQ’s interpretation and
application of Oregon water quality standards differs from that described in the Draft License
Application.  We sincerely hope that these comments help clarify the §401 process for Idaho
Power Company (IPC). Please feel free to direct questions about the comments below, or about
Oregon’s water quality standards or §401 process to Avis Newell, at (503)-229-6018, or  by
email to NEWELL.Avis@deq.state.or.us.

General Comments 

Oregon DEQ ‘s §401 review will seek reasonable assurance that project operations under a
new FERC license will either meet Oregon water quality standards or assigned load allocations
from the Snake River/Hells Canyon TMDL, whichever is appropriate. ODEQ’s biggest concern
with the Draft License Application is that as a whole, it does not provide sufficient information to
show that proposed project operations will:

• Not cause or contribute to violation of Oregon quality standards,
• Correct water quality standards violations that are caused by current project

operations, or
• Meet load allocations established by the approved TMDL.

Due to the length of the Draft License Application, ODEQ has had a difficult time identifying
where new operating conditions are described and understanding how the new operating
conditions will effectively address documented water quality problems.  These changes may
ultimately address these problems sufficiently, but the implementation plans, and supporting
information that describes how well these changes should work, have not been described in
detail in the Draft.  

Oregon
    John A. Kitzhaber, M.D., Governor

Department of Environmental Quality
Northwest Region Portland Office

2020 SW 4th Avenue, Suite 400
Portland, OR  97201-4987

 (503) 229-5263
FAX (503) 229-6945
TTY (503) 229-5471

mailto:NEWELL.Avis@deq.state.or.us
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Therefore, ODEQ’s major goal in these comments is to provide clarification on necessary
additional information and what water quality targets ODEQ will use in evaluating the §401
Application. 

ODEQ recognizes that IPC’s analyses and proposed operation changes and ODEQ’s own
findings will rely on sound, accepted scientific and predictive tools, but that these tools still may
not fully encompass the complexity of the project and its impacts.  Therefore, ODEQ, in parts of
the certification, will likely rely on an adaptive management process as part of ensuring
reasonable assurance of meeting water quality standards and/or load allocations.  In brief
terms, the adaptive management process consists of a specific management plan (MP) for a
given water quality parameter.  The MP includes a plan and time schedule for implementing an
operation change (installation of equipment or use of a management practice, for example), a
goal to be achieved by the operation change, a plan for monitoring both implementation and the
effectiveness of the operation change to achieve its expected goals, and a feedback loop for
revising or modifying operations as necessary to reach the goal.  It is conceivable that there
could be several iterations before a specific operation would be deemed effective.  Example
management plans from other projects are available on our web site,
http://www.deq.state.or.us/wq/hydros/hydroshome.htm.

The Hells Canyon Complex straddles a state boundary, thus the Project must obtain a §401
water quality standards certification from both states.  Oregon intends to work closely with the
State of Idaho to ensure that both certificates when issued will not have conflicting conditions.
 
There was no Draft §401 Application included as part of the package. While there is no
regulatory requirement for a Draft §401 Application at this stage of the process, most recent
§401 applicants have included one with the Draft FERC License Application.  This has allowed
ODEQ to provide more in depth comments on the Licensee’s application of Oregon water
quality standards to specific project components, as well as providing guidance on what level of
information will be necessary for the §401 review.  ODEQ does expect, however, to receive a
Final §401 Application in advance of the FERC license filing date, as required by FERC rules.
The application for the  §401 certificate should include the elements specified in Oregon
Administrative Rule (OAR) 340-48-0020.

The current Draft License Application with the many attached study reports is a useful resource,
but the various details that Oregon will review for §401 certification are spread across many
reports.  In the limited time available for this review, it is likely that many important details have
been missed.  Providing the §401-related information in a single application will allow a more
complete review of the material, and will be more likely to result in issuing a certification in a
timely manner.  ODEQ has already provided IPC an example of a §401 Certification from
Pacificorp’s Powerdale Project.  Two additional examples are now available on our web site
address referenced above. These can be used to guide the §401 Application format.

ODEQ believes it has communicated well with IPC since the start of the relicensing process,
and will continue to do so.  In addition to having provided IPC with other §401 examples, ODEQ
sent IPC a letter addressed to Chris Randolph in February of 2002 that outlined how the Oregon
water quality standards would be applied to the Hells Canyon Complex  §401 Application.  With
the submittal of the Draft License Application, ODEQ now has significantly more information
about the Hells Canyon Complex, but details concerning how IPC will address water quality

http://www.deq.state.or.us/wq/hydros/hydroshome.htm
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issues remain unclear.  ODEQ suggests that IPC increase their communication with ODEQ
while preparing the final §401 Application, to ensure that ODEQ information needs are met.   

IPC’s Draft License Application is lengthy, and includes extensive technical data related to the
new license.  The Draft License Application itself (Section E), however, could be greatly
improved with the inclusion of summary tables and figures with quantitative information
extracted from the study reports.  This approach would provide quantitative information directly
into the Draft License Application, and thus provide supporting evidence for the conclusions
made in the Draft License Application.  In addition, more references to the study report should
be added to the Draft License Application, and many of the existing references to the study
reports should be more specific, directing the reader to specific pages or sections, rather than to
entire chapters.   

Finally, the Draft License Application makes some statements that suggest a misunderstanding
of the Clean Water Act authority and related federal and state rules.  In section E.2.2.1, the
TMDL is described as an information tool.  So that there is no misunderstanding, ODEQ firmly
believes that the load allocations established in the TMDL are enforceable, and that a
successful §401 certification application will have to provide reasonable assurance that these
allocations will be met.

Specific Issues

Temperature:
Issue:  The Draft License Application clearly attributes the seasonal shift in heating and cooling
Snake River surface waters to the project operation, but fails to either describe new license
operations to amend the thermal shift, or to demonstrate that no impairment occurs as a result
of the shift.

DEQ Comments:  Oregon’s temperature standard, in part, states: OAR 340-41-0725(2)(b)(A).

To accomplish the goals identified in OAR 340-41-120(11), unless specifically allowed
under a Department-approved surface water temperature management plan as required
under OAR 340-41-026(3)(a)(D), no measurable surface water temperature increase
resulting from anthropogenic activities is allowed: 
     (i) In a basin for which salmonid fish rearing is a designated beneficial use, and in
which surface water temperatures exceed 64.0°F ( 17.8°C); 
    
     (iii) In waters and periods of the year determined by the Department to support native
salmonid spawning, egg incubation, and fry emergence from the egg and from the
gravels in a basin which exceeds 55.0°F (12.8°C); 
     (iv) In waters determined by the Department to support or to be necessary to
maintain the viability of native Oregon bull trout, when surface water temperatures
exceed 50.0°F (10.0°C); 

      (vi) In stream segments containing federally listed Threatened and Endangered
species if the increase would impair the biological integrity of the Threatened and
Endangered population; 
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     (vii) In Oregon waters when the dissolved oxygen (DO) levels are within 0.5 mg/l or
10 percent saturation of the water column or intergravel DO criterion for a given stream
reach or subbasin;

Note:  narrative criteria not applicable to the Hells Canyon complex were not included in
this rule citation.

Relative to paragraphs (i) and (iii) above, ODEQ anticipates these components of the standard
will be addressed by the TMDL which we hope will be set by the time the §401 certification
application is submitted.  Specific to paragraph (i), we believe the TMDL will show that IPC does
not contribute to violation of the salmonid rearing criterion.  

The TMDL is likely, however, to establish a load allocation for IPC for the spawning criterion in
the early fall.  The TMDL indicates that a seasonal shift in temperature is caused by the Hells
Canyon Complex and results in a violation of the spawning criterion.  The §401 application
needs to provide information on how IPC expects to achieve its load allocation relative to this
criterion.  This information will become part of a management plan as described earlier in this
letter.

Relative to paragraph (vi), the §401 application needs to document when Chinook and other
listed Threatened or Endangered (T&E) species are present in the reaches impacted by the
project.  In addition, the application should also contain an analysis of whether or not these
temperature criteria are met, and, if not, to what extent violations of the criteria can be attributed
to the project.  Finally, the application should contain either a proposal for addressing the
project’s thermal contribution or information to show that the violation of the criteria does not
affect the biological integrity or viability of the species under consideration.  

We believe that the seasonal shift discussed above may cause a measurable increase in
temperature that would affect T&E species below the project.

The applicant may petition the Environmental Quality Commission for an exception to any of the
above criteria pursuant to Oregon’s temperature standard.  Rule language relative to the
exception is listed below: OAR 340-41-0725(2)(b)(C).

     (C) Any source may petition the Commission for an exception to subparagraphs (A)(i)
through (viii) of this subsection for discharge above the identified criteria if: 
     (i) The source provides the necessary scientific information to describe how the
designated beneficial uses would not be adversely impacted; or 
     (ii) A source is implementing all reasonable management practices or measures; its
activity will not significantly affect the beneficial uses; and the environmental cost of
treating the parameter to the level necessary to assure full protection would outweigh the
risk to the resource. 

The Department would expect IPC to use this exception process if it wanted to demonstrate that
the project would not affect the biological integrity or viability of the aquatic species present in
the project reach.

Oregon’s temperature standard, in part, also contains the following narrative criterion: OAR-340-
41-0120(11)(f).



Attachment 1 5 DEQ-DC1

The EQC encourages the release of stored water from reservoirs to cool surface water
in order to achieve the identified numeric criteria in the basin standards as long as there
is no significant adverse impact to downstream designated beneficial uses from the
cooler water temperatures.  If the Department determines that a significant adverse
impact is resulting from the cold-water release, the Department shall, at its discretion,
require the development of a management plan to address the adverse impact created
by the cold-water release. 

Warm water released by the project during the fall is countered by cooler than normal release in
the spring.  The National Marine Fisheries Service has indicated that the low temperature
releases during the spring time impair the wild T&E Chinook population.  Thus, if IPC intends to
demonstrate that no impairment occurs from the spring time cooling, they must present data
that clearly demonstrates that no impairment is occurring.  

Finally,  IPC should provide quality assurance information for any temperature data provided in
the application.

Summary:  DEQ Information needs for Temperature in §401 Application:  During the
review of the §401 Application, ODEQ will be looking for the following items to assist in its
evaluation:

• A Temperature Management Plan that describes how the project and/or its operation will
be modified to meet load allocations or, in absence of the TMDL, either that the project
operation will not violate the temperature standard or how the project and/or its operation
will be modified to meet Oregon’s temperature standard, including the Threatened and
Endangered criteria.  This Management plan must also present a monitoring program
that will ascertain whether the temperature target is being met, and describe a process
that IPC will follow if the proposed methods prove to be insufficient to meet this target.

• The T&E criteria can be met either by showing that the shift is reduced so that there is
no measurable increase when T&E species are present or that there is no effect on
biological integrity of the T&E species that are present.  Guidance on how to
demonstrate that there is no impairment to the T&E population is presented in Oregon’s
“Internal Management Directive for Application of Threatened and Endangered Species
Criterion of Oregon’s Temperature Standard,” available at
http://www.deq.state.or.us/wq/standards/FinalTEDoc.pdf, or by request from ODEQ.

• That the seasonal temperature shift, both warmer in the fall and cooler in the spring,
either does not affect aquatic resources or how the project and /or its operation will be
changed to ensure that there is not a measurable shift.

• Quality assurance data for the temperature data included in the §401 Application.

Dissolved Oxygen:
Issue: The Draft License Application does not provide sufficient detail to demonstrate
reasonable assurance that operations under the new license will address the Draft TMDL
allocation for dissolved oxygen.  IPC’s Draft License Application for the new license at the Hells
Canyon Complex proposes to boost dissolved oxygen in the project area by using two methods. 

http://www.deq.state.or.us/wq/standards/FinalTEDoc.pdf
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First, IPC proposes to inject oxygen into Brownlee Reservoir near the transition zone. Second,
IPC has also proposed venting the project turbines in order to increase water column dissolved
oxygen and supplement the oxygen injection method described above. Few details are
presented that describe how these techniques would be implemented, and neither of these
ideas are  supported with site specific information describing how successful they are expected
to be.

DEQ Comments:   Very little information about the oxygen injection technique is supplied in the
Draft License Application. For instance, the Draft License Application fails to identify whether the
injection would occur in the form of liquid oxygen, or as compressed air.  These alternatives
may have impacts on water temperature, a side effect that must be considered in the §401
review. In addition to temperature impacts, the process selected may increase total dissolved
gas; another area that needs to be addressed during a §401 review.  ODEQ believes that
addressing these concerns may ultimately require an NPDES permit.

The somewhat longer description of options in the Pollutant Transport And Processing Study
indicate that up to 85% of the oxygen applied may actually dissolve in the water column. The
efficiency of oxygen delivery to the system needs to be incorporated in the final plan for oxygen
injection, as well as becoming part of a monitoring program once the system is in place, to
ensure that sufficient oxygen is delivered to the system to achieve the dissolved oxygen
allocation. The proposed injection may well work, but the amount of information presented in the
Draft License Application is insufficient to provide reasonable assurance that the method will
work at this site, and thus is insufficient for §401 certification. 

In addition to describing and accounting for the selected methods, ODEQ will need more
information about how these techniques are likely to affect the project resources.  IPC has spent
considerable effort developing operational and water quality models for this system.  These
questions appear to be an appropriate use of the sophisticated models that have been
developed, yet no results from modeling runs  has yet been shared with ODEQ.  ODEQ
encourages additional communication about these plans to occur in advance of completing the
§401 Application.

Finally, ODEQ would like to point out that there is a minor inconsistency between the amount of
dissolved oxygen identified in IPC’s allocation in the Draft TMDL, and the amount of injection
proposed by IPC in the Draft License Application. The draft TMDL identifies IPC’s dissolved
oxygen allocation as 1450 tons of oxygen in Brownlee Reservoir, between the Julian dates 200
and 280.  The amount of oxygen to be added by IPC is described as 1450 tons annually.  While
this may be a semantic artifact, the final application should more accurately address the critical
time period identified by the TMDL allocation.

Issue:  The Draft License Application addresses the Draft TMDL Allocation, but does not
address project contributions at times of the year and at sites that are not covered in the TMDL.
Low dissolved oxygen levels throughout the project area are attributed to both upstream
sources of oxygen demand, and to the project dams and reservoirs, that trap nutrients and
organic material influencing the location and magnitude of the dissolved oxygen deficit. The
Draft License Application presents data that indicate that dissolved oxygen concentrations
below the project do not meet the applicable criteria during the spawning period.  The Draft
TMDL identified the sources of dissolved oxygen problems that occur during the summer and
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early fall months in the Snake River, but did not address dissolved oxygen below Hells Canyon
Dam during the spawning period.

DEQ Comments:  The Draft TMDL allocations for nutrients and dissolved oxygen are aimed at
the 1998 303(d) listings in the upstream portion of the project.  The low dissolved oxygen
conditions observed downstream of Hells Canyon Dam have not been included on either state
303(d) lists, as data have not been available to the states for listing purposes.  Thus, the Spring
2002 Draft TMDL did not directly assess the project impacts on dissolved oxygen below Hells
Canyon Dam during the spawning and incubation period.  Although the Draft TMDL models
have indicated that Oregon’s cold water dissolved oxygen criteria will be met below the project
during the summer months, this modeling effort has not addressed the spawning period, and
associated higher dissolved oxygen criterion.  

IPC will thus need to address this issue specifically in the §401 Application, and demonstrate
whether the dissolved oxygen can be met during the spawning period if the TMDL summer time
allocations for nutrients and dissolved oxygen (for all sources) are implemented.  If these
summer time allocations are insufficient to improve dissolved oxygen during the spawning
period, then the §401 application must identify IPC’s contribution to the violation of the dissolved
oxygen standard for the spawning period and propose operation changes to address its
contribution.  Because the dissolved oxygen standard violations during the fall spawning period
have not been addressed in the current TMDL, it is possible, perhaps likely, that a future TMDL
may be required.  In cases where it is likely that allocations will be developed in a future TMDL,
the Department has entered into a bilateral agreement with the §401 applicant (in addition to the
§401 certification) that provides a process for the Department to modify the Dissolved Oxygen
Management Plan to address any new allocations.  This bilateral agreement would provide
ODEQ sufficient assurance that future TMDL allocations will be met thus meeting the
reasonable assurance requirements for the §401 certificate. IPC has spent significant time and
effort to produce water quality models that will predict dissolved oxygen both within and below
the project reservoirs.  These models have been peer reviewed, and could be used to address
this issue at the time of certification.

Issue:  The Draft License Application includes all the elements of the Oregon Water Quality
Standard for dissolved oxygen, but the standards are not applied to the data accurately.  IPC
has collected extensive dissolved oxygen data, and has opted to compare these data to the
statistical criteria from Table 21 of Oregon’s Water Quality standards.  There are two problems
with this approach; all of the criteria in Table 21 must be met concurrently, and the data must be
of very high quality.  Various dissolved oxygen criteria apply depending on the particular
beneficial use present, and these are not always identified in the graphs.  Also, the Draft
License Application suggests that dissolved oxygen criteria will not be applied to the
hypolimnetic reservoir water.

DEQ Comments:  Oregon has two sets of dissolved oxygen criteria that can be applied,
depending on the species and activities present in a waterbody, and the amount of data
available to characterize the waterbody. OAR 340-41-0725(2)(a), and OAR 340-41, Table 21. In
general, a simple numeric value is applied, depending on what aquatic species and life stages
are present in the waterbody.  If continuous monitoring data are collected over an extensive
time period, statistics calculated from these data may be compared to the somewhat less
stringent criteria in Table 21. However, when Table 21 is used, all of the criteria listed for a
particular use must be met concurrently.  Further, because ODEQ views the criteria in Table 21
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as providing guidance that more exactly defines when the beneficial use is impaired, Table 21
criteria can only be used when the data are of sufficient quality and quantity to clearly
demonstrate that the beneficial uses are protected. There is no formal guidance on how much
data are required to allow the use of the statistical criteria in Table 21 in place of the numeric
criteria outlined in Oregon Administrative Rules 340-41-(2)(a).  However, data must have been
collected over a sufficiently long time period to calculate a 30 day minimum, with sufficient
frequency to allow calculation of daily mean values.  In addition, the time period for which the
data have been collected need to represent the critical season for dissolved oxygen at that site.
Finally, the data must be of very high quality for comparison to the Table 21 criteria.

The project reservoirs have been identified as supporting cool water biota.  Thus, the criterion
described in OAR 340-41(2)(a)(E) applies; dissolved oxygen shall not be less than 6.5 mg/L as
an absolute minimum.  If the Department determines that sufficient data exist, then the criteria
from Table 21 (OAR 340-41, Table 21) may be applied.  These criteria direct that dissolved
oxygen shall not fall below 6.5 mg/L as a 30 day mean minimum.  The 30 day mean minimum is
the minimum value of the 30 day running average taken of the daily average dissolved oxygen
concentration.  Concurrently, the weekly minimum mean must not  fall below 5.0 mg/L and the
absolute minimum value must not fall below 4 mg/L.  The weekly, or seven day, minimum mean
is the minimum value of the seven day running averages of the daily minimum values.  

The Snake River below Hells Canyon Dam is designated as cold water aquatic habitat year
round, with spawning, incubation and fry emergence occurring between October 23 and April
15.  During the spawning period, dissolved oxygen shall not fall below 11 mg/L, unless
intergravel dissolved oxygen (expressed as a spatial median) is 8.0 mg/L or higher.  If this is
true, then dissolved oxygen in the surface water may be as low as 9.0 mg/L without triggering a
violation.  If conditions for barometric pressure, altitude and temperature preclude achievement
of the 11 mg/L criterion, then 95% saturation of dissolved oxygen applies in place of the 11
mg/L value.  Finally, intergravel dissolved oxygen shall not fall below 6 mg/L as a minimum
during this time period.  However, ODEQ may find that a spatial median value for intergravel
dissolved  oxygen below 8 mg/L may impair the beneficial use of salmonid spawning, egg
incubation and fry emergence.  OAR 340-41-0725(2)(a)(A-B).  

Salmonids are present during the remainder of the year below Hells Canyon.  During this time,
the coldwater, or salmonid rearing criterion applies. OAR 340-41-0725(2)(a)(D).  Dissolved
oxygen may not fall below 8 mg/L as an absolute minimum, unless the Department finds that
sufficient data exist to use the criteria in Table 21.  If so, then the 30 day mean minimum value
must not be less than 8.0 mg/L, the weekly minimum mean must not be less than 6.5 mg/L, and
the absolute minimum must not be less than 6.0 mg/L.

The statistical criteria in Table 21 are complex and somewhat difficult to understand.  The
calculation of these criteria in the Draft License Application appears to be correct.  ODEQ has
only two points of clarification regarding their use.  First, the data used must meet high quality
standards.  Violations of these criteria clearly impact the beneficial use, so there is no margin of
error built into the Table 21 criteria.  As noted below, no data quality has been described for the
dissolved oxygen data used in the calculation of these criteria.  Secondly, Table 21 provides
three statistically based criteria for each of the cold water salmonid rearing use, and the
coolwater beneficial use.  For each category, the minimum, 7 day, and 30 day averages must all
be met.  For instance, the 6.0 mg/L coldwater rearing is the minimum value that can be
observed.  At the same time, the 7 day minimum mean and the 30 day mean minimum criteria
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must be met, thus the 6.0 mg/L minimum concentration can occur for only a short time each
month, or the other criteria would be violated.  This detail of the Table 21 criteria is not clear in
the Draft License Application presentation.

In Appendix 4-4 of the Pollutant Transport and Processing in the Hells Canyon Complex Report
(E.2.2-2), the graphs showing dissolved oxygen data collected below Hells Canyon Dam are
notated with the dissolved oxygen criteria.  These graphs depict data during the spawning
period, and thus imply that the statistical criteria of Table 21 for the coldwater rearing period can
apply during the spawning and incubation period (Julian days 296-105).  This is not the case—
the 11 mg/L or 95% saturation criteria apply during the spawning period, unless information
about intergravel dissolved oxygen allows for a 9 mg/L criterion.  No monthly and weekly
statistical criteria are included in Table 21 for the spawning and incubation period. The graphs
provided in Appendix 4-4 should show the time periods that the various criteria apply, as the
surface water values violate dissolved oxygen criteria during the early portion of the spawning
and incubation time period, as well as during the summer rearing period. 

Finally, the Draft License Application suggests that violations of the dissolved oxygen criteria in
the hypolimnion of Brownlee Reservoir will be excused.  No exceptions that would allow lower
dissolved oxygen levels in the hypolimnetic zones of lakes are currently included in Oregon’s
water quality rules.  In order for the project to be certified, the §401 certificate will need to
include a management plan that identifies zones within the reservoir that support each of the
existing beneficial uses, outlines how the size of those zones can be maximized, and includes a
schedule for meeting the water quality standards.  This Management Plan can anticipate
allocations for other sources to reduce pollutant loads that contribute to the hypolimnetic water
quality problems; IPC will not be held accountable for these allocations and their resultant
impact on dissolved oxygen in the hypolimnion.

Issue: The Draft License Application does not clearly describe current water quality status of
dissolved oxygen in the project reach.   The Draft License Application uses only qualitative
adjectives to describe the dissolved oxygen in the project reach.  No quantitative values are
presented in the text, or in Tables or Figures. Thus the reader must look in the attached
documents to understand how poor the dissolved oxygen conditions are.

DEQ Comments:  Both the data and the water quality model predictions included as appended
reports to the Draft License Application indicate that dissolved oxygen concentrations fall well
below Oregon water quality criteria for much of the summer, throughout the project reservoirs,
and downstream of Hells Canyon Dam.  In addition, during the winter spawning period,
dissolved oxygen concentrations below Hells Canyon Dam are commonly below the spawning
and incubation criteria.  

While lots of data are included in the appended reports, the Draft License Application itself does
not accurately describe dissolved oxygen conditions  throughout the system.  The text in the
application uses qualitative descriptions such as “low, or very low conditions.” The  Draft
License Application claims that water re-aerates quickly downstream of Hells Canyon Dam;
however, dissolved oxygen can be as low as 6 mg/L 10 miles downstream of the dam.  This is
presented as evidence that dissolved oxygen in the river has recovered.  Instead, this statement
highlights a significant reach of the Snake River that violates the dissolved oxygen standard.
Oregon dissolved oxygen standards do not allow for violations even in limited reaches of a
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water body.  In addition, as explained above, the suggestion that the dissolved oxygen criteria
are met 10 miles below the project betrays an incorrect application of these criteria.

Issue:  Reports appended to The Draft License Application do not provide quality assurance
data for the dissolved oxygen data analyzed in the report.  Large numbers of dissolved oxygen
data points were collected for this study, including several months of continuously recorded data
collected by recording instruments, but no data describing their quality was included in the
Application, Study Reports or associated Appendices.  

DEQ Comments:  Continuous monitoring instruments can be very accurate, but are also subject
to substantial drift.  Applying the criteria in Table 21 to these data requires that the data be of
very high quality. Therefore, the audit data and calibration schedule are important evaluation
factors in reviewing these for a §401 certificate.

Summary:  DEQ Additional Information Needs for Dissolved Oxygen in §401 Application:
• A dissolved oxygen management plant (DOMP) should be included containing

the components listed earlier in this letter.  The DOMP needs to contain
substantially more detail on plans relative to the dissolved oxygen injection
system in Brownlee, including:

o Detailed description for the proposed methods,
o Information about potential side effects of the proposed methods,
o Modeling or other results that predict how the proposed methods will

work,
o Results from pilot studies completed to date,
o Because the injection system may cause exceedances of the total

dissolved gas standard in the area around the injection system, or may
impact water temperature, DEQ may require this component of the
operation to be covered by an NPDES permit which would provide for a
reasonable mixing zone,

o Identifies zones within the reservoirs that support the beneficial uses,
shows how these zones can be maximized, and provides a schedule for
meeting the dissolved oxygen IPC allocation provided in the TMDL.

The DOMP should contain any other projects as proposed and as necessary to
comply with dissolved oxygen problems downstream of the project.  To facilitate
our review of the proposals, we suggest that, as plans are developed, you confer
with DEQ staff.

• Model results to show whether current TMDL allocations, when fully
implemented, are sufficient to address dissolved oxygen in the Hells Canyon
Reach during the spawning period.

• Figures and/or Tables from the Pollutant Transport and Processing Report
should be included in the §401 and FERC License Applications, as well as a
clear discussion of dissolved oxygen conditions during both salmonid spawning
and rearing periods.  

•  Figures should identify the spawning and rearing time periods along with their
applicable dissolved oxygen criteria.

• Quality assurance data for the dissolved oxygen data should be presented in the
§401 Application. 
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Total Dissolved Gas  

Issue:  The Draft License Application does not provide reasonable assurance that operations
under the new license will address Total dissolved gas (TDG) violations. The Draft License
Application outlines operational changes at Brownlee Dam, and structural changes at Hells
Canyon Dam to address high total dissolved gas conditions at these sites.  However, neither the
Draft License Application nor the attached study reports demonstrate what level of improvement
these modifications are expected to accomplish.  

DEQ Comments:  The Protection, Mitigation and Enhancement (PME) measures included in the
draft license application for TDG are twofold.  First, IPC proposes to continue to preferentially
spill from the upper spill gates at Brownlee Dam as IPC has found that this “may help to
minimize TDG levels.”  Second, IPC proposes to install deflecting devices at Hells Canyon Dam
to minimize the entrainment of atmospheric gases in the tailrace below the dam.  Using the
deflectors, IPC indicates only that they “should result in total dissolved gas levels in the tailrace
lower than they are during current spill events”, and only for spill events up to 30,000 cfs.  

Oregon DEQ will need greater assurance that the proposed measures will significantly lower the
total dissolved gas concentrations below the project facilities.  In addition, the §401 Application
should include a Total Dissolved Gas Management Plan that outlines what measures will be
taken to reduce total dissolved gas, describes a monitoring program that will be implemented to
ensure that total dissolved gas standards are met, and identifies a process for improving TDG
conditions if the initial measures are insufficient to meet the water quality standard.

Issue:  The Draft License Application fails to identify the high flow that level that is not subject to
the standard.    Oregon’s Total Dissolved Gas standard requires TDG to remain below 110%
saturation, with the exception of flows above the ten year, seven day average flood.  OAR 340-
41-0725(2)(n).  TDG levels above this uncommon high flow are not subject to the 110%
saturation standard. 

DEQ Comments:  Oregon’s total dissolved gas standard directs that total dissolved gas shall not
exceed 110% of saturation at the point of collection, except during flows that exceed the 10 year
7 day average flood.  The Draft Snake River TMDL identifies this flow as 72,500 cfs, citing IPC
as a source for that number.  Identification of this flow level in the discussion as well as in
Tables and Figures of both study reports and the future §401 Application, will help ODEQ to
correctly apply the TDG standard to the project facilities.  ODEQ would then better understand
when the TDG standard did not apply, as well as whether the proposed modifications will
sufficiently address the standard.

Issue:  The current Total Dissolved Gas conditions should be described more clearly in the Final
Applications:   The Draft License Application mentions the maximum TDG levels observed
below project dams, and indicates that symptoms of gas bubble disease have been observed in
adult fish collected near Hells Canyon Dam.  However, the Draft License Application does not
include figures that demonstrate the relationship of TDG with flow, nor does it indicate how long
the TDG violations persist through time.

DEQ Comments:  During spill events, water downstream of all three project reservoirs,
Brownlee Dam, Oxbow Dam and Hells Canyon Dam exceed the total dissolved gas standard at
flow levels that are below the ten year seven day average flood level. The Brownlee, Oxbow
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and Hells Canyon powerhouse capacities are 35,000, 28,000 and 30,500 cfs, respectively.
Flows greater than these levels are achieved by spill, and TDG supersaturation levels below
each spillway are positively correlated with the magnitude of that spill.  According to the
applicant’s TDG study, spill of about 5000 cfs causes TDG exceedances at Brownlee and
Oxbow; and spill of any magnitude exceeds the standard at Hells Canyon.  The highest TDG
values exceed 130% and persist from Hells Canyon Dam to the confluence with the Salmon
River, almost 60 miles downstream.  According the Total Dissolved Gas Study Report,
appended to the Draft License Application, spill events can last 6 months during a high flow
year, with spill of tens of thousands of cfs and resultant TDG exceedances.  Total Dissolved
Gas concentrations are clearly one of the project’s most serious water quality problems.

Summary:  DEQ Information Needs for Total dissolved Gas:
• The §401 Application should include a Total Dissolved Gas Management Plan (TDGMP)

that provides reasonable assurance that the TDG standard and allocations will be met
below each of the project dams, and that identifies a process that IPC will follow if the
proposed methods prove to be insufficient to meet the allocation.

• The §401 Application should identify the calculated 10 year 7 day flood level,  and
indicate when this flow has been exceeded in the data collected, so modifications to
operations that do not improve total dissolved gas conditions above this high flow level
can be properly evaluated.

• Provide tables or figures in the §401and FERC License Applications that show
quantitative values for TDG and its persistence at various flows below all three project
facilities.

pH

Issue:  The Draft License Application indicates that pH violations occur in the project area, but
the Draft License Application does not propose any changes to the new license to address
these violations. The Draft License Application indicates that pH values outside of the
acceptable range have been observed, but neither the Draft License Application nor the
supporting water quality study provide details about the violations (acceptable pH 7-9 units,
OAR 340-41-0725(2)(d)).

DEQ Comments:  The Draft License Application indicates that pH violations occur “less than
10% of the time, more often alkaline than acidic, and most often in the riverine zone of Brownlee
Reservoir,” but no further data is presented in the application or supporting documents.  The
Draft License Application thus dismisses the violations.  

The Spring 2002 Draft TMDL, using both IPC data and data from other sources, found pH
violations to occur less than 3% of the time, and the violations that did occur at that low rate
were close to the upper limit of 9.0 pH units.  The Draft TMDL then made a case to remove the
pH 303(d) listing from the Idaho 303(d) list; there was no 303(d) listing for pH in the Snake River
on the Oregon 303(d) list, and there are no current plans to add this parameter to the Oregon
list.  

With few exceptions, Oregon water quality standards do not allow for standards violations,
regardless of the low level of occurrence.  The §401 certification process must ensure that water
quality will not be degraded under the proposed operating conditions of the new license.  The
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§401 Application will need to include information about when and where the pH violations were
observed.  Additional information from model results that predict the pH values when all of the
TMDL allocations have been implemented, will also help provide ODEQ with the reasonable
assurance that either the pH criteria will be met through the TMDL process, or that IPC’s
contribution to pH violations will be met in the new license.

DEQ Information Needs for pH in the §401 Application: 
• For the purposes of the Oregon §401 certificate, the §401 Application must provide the

data that have been collected, and clearly demonstrate where and when the pH criteria
have been exceeded.  

• Regardless of the Draft TMDL status, the §401 Application must provide reasonable
assurance that the number and extent of pH violations will not increase under the new
operating conditions.  Modeling results from the water quality models that demonstrate
pH values with the IPC TMDL allocations in place, and with all the TMDL allocations in
place may help provide this assurance. 

Nuisance Algae 

Issue: The Draft License Application discusses nuisance algae impacts in the context of the
Draft TMDL, providing information relevant to the Project’s dissolved oxygen allocation instead
of discussing chlorophyll or nutrient concentrations.  The Draft TMDL clearly recognizes the
upstream nutrient sources as key to the algal problems in Brownlee reservoir, and provides the
Project with a TMDL allocation for the additional impact the Project has on dissolved oxygen.  

DEQ Comments:  The Draft TMDL has identified upstream sources as the major contributors of
nutrients to the project reach.  Thus it is reasonable to expect that once upstream sources have
met their allocations, nuisance algae will not be a problem in the project reach.  However, the
§401 Application should still provide reasonable assurance that water quality conditions in the
project reach under the proposed operating conditions will improve once the TMDL has been
implemented.  Toward that end, water quality model runs already being run for other
demonstrations, could be presented to show the anticipated change in nuisance algae once the
TMDL is implemented under the new operating conditions.  This would provide additional
assurance that the nuisance algae problems will be addressed in the future.

Summary:  DEQ Information needs regarding Nuisance Algae in the §401 Application:
• Include water quality modeling output in the §401 Application that demonstrates the

improvement of nuisance algae conditions in project reservoirs when the IPC allocation
and when all the TMDL allocations have been implemented, under the new operating
conditions.

Toxic Material 
Issue: The Draft License Application presents data that reflect high levels of toxic materials in
the Project reach, but does not propose any mitigation for these materials.  The Draft License
Application indicates that high levels of mercury, arsenic, dieldrin and DDE occur in the project
reach.  Mitigation of these high levels is not discussed in the Draft License Application.
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DEQ Comments:  Some reaches of the Project area have been included on both Oregon and
Idaho lists of impaired waters (the 303(d) lists) for mercury and pesticides, so it is clear that
some toxic materials are present in the Snake River system at levels that may impair aquatic
life.  None of these materials are discharged by the IPC operations in the Hells Canyon
Complex, so IPC is not considered to be a direct source.   

The draft TMDL effort has addressed DDT, dieldrin, and their metabolites, and has not identified
any load allocations for IPC for these toxic materials, so no mitigation for these toxic materials is
currently expected from IPC.

The same TMDL effort has concluded that there is insufficient information to develop a TMDL
for mercury, and has instead proposed to address known sources during the five year
implementation period for the TMDL, with the development of load allocations after additional
information has been collected.  

No allocations to reduce mercury loads have been developed for IPC’s Hells Canyon Complex
at this time.  However, IPC operations have the potential to influence the biological availability of
mercury, and thus might eventually receive allocations in a future TMDL for mercury.    

Summary: DEQ Information needs regarding toxic material
• DEQ has not identified additional information needs regarding mercury in the Hells

Canyon Complex at this time.  As part of the §401 certificate, ODEQ will require a
separate, bilateral agreement (as discussed in the section of dissolved oxygen) directly
with IPC that outlines both a process for refining the management plans included in the
§401 certificate, and a process for addressing a future TMDL allocation for mercury, if
any.  This bilateral agreement would provide ODEQ sufficient assurance that future
TMDL allocations will be met thus meeting the reasonable assurance requirements for
the §401 certificate.

• The Draft TMDL for the organic toxic materials DDT, dieldrin, and their metabolites have
not identified allocations for IPC.  ODEQ thus does not expect to include conditions for
these pollutants in the §401 Certificate for the Hells Canyon Complex.

 
Biocriteria
Issue: The Draft License Application ignores the biological criteria standard.  The draft license
application includes no evaluation of this water quality standard, and makes no assertion that it
will be addressed in the §401 Application.  

DEQ Comments:  Oregon’s biological criteria standard is a narrative in the following form:  OAR
340-41-0027.  

Waters of the state shall be of sufficient quality to support aquatic species without
detrimental changes in the resident biological communities.  

This standard provides ODEQ with a measure of total integrated stress on the aquatic
community in addition to parameter-specific criteria.  In the §401 certification process, Oregon
typically includes conditions such as instream flows, ramping rates, and habitat enhancement
measures under this rule.  Additional analyses of the macroinvertebrate study will clearly be
needed in the §401 review for this project; detailed questions about this topic are included
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below.   Additional information may also be needed regarding the amount of sediment delivered
to the Hells Canyon Reach, but no specific information needs have been identified at this time.  

Issue:  The Macroinvertebrate Study Appended to the Draft License Application concludes that
there is no impairment to fish food sources, thus suggesting that there is no project impact from
high ramping rates below Hells Canyon Dam, but the study does not include the data analysis
that support the conclusion.  

DEQ Comments:  The Macroinvertebrate study analyzed an impressive amount of data
collected from the Swan Falls Dam (120 miles above the project) to the confluence with the
Salmon River (59 miles below the project).  The communities in the Snake River and in the five
major tributaries above the project are degraded, and the communities below the project
improve as project-mediated water quality improves through the free-flowing reach of Hells
Canyon.  But the technical report avoids, for the most part, any attempt to assess the impact of
the project itself upon benthic macroinvertebrate communities.   

The macroinvertebrate data set should be re-analyzed with the goal of evaluating the impact of
the project on these communities.  The report utilizes macroinvertebrate indices that have been
developed for smaller stream systems.  Idaho DEQ has recently developed an Index of
Biological Integrity for large rivers in Idaho.  ODEQ requests that the data from the Hells Canyon
reach be analyzed using this criteria, so that the biological integrity of the system will be
described in a more appropriate context.  In addition, ODEQ requests that the data from the one
mile sampling segments be used to develop a longitudinal characterization of the Hells Canyon
Reach.  The report describes a relationship between the species observed and temperature and
dissolved oxygen conditions.  Thus, the macro-invertebrate data can be used to infer changes in
water quality in the Canyon reach.  As implied in the macroinvertebrate study abstract, ODEQ is
interested in the effect of the project ramping rate on the aquatic communities in the fluctuation
zone.  This zone is the one most used by rearing fish, and is home to the macroinvertebrate
community most impacted by the high ramping rate.  An analysis of the data in this zone will
better describe whether there is an impairment to the macroinvertebrate community in this zone.
Finally, if IPC is interested in demonstrating that there is no biological impairment from the
thermal shift caused by project operations, the macroinvertebrate data must be included as part
of this presentation.

Issue:  The Macroinvertebrate Study Report does not clearly describe the sampling approach
used in the study, and does not clearly describe the data analysis that led to comparing the
fluctuation zone to the wetted channel.  The Macroinvertebrate study provides a general
description of the sampling and subsampling used in the study, but the details of the approach
are not clear.

DEQ Comments:  The study methods describe the sampling approach in general terms,. but
details such as the sampling dates and the subsampling methods have not been documented in
the study report. Sample collection dates provide important information about the seasonal
variability present in the dataset, but exact dates have not been included.  Understanding the
subsampling techniques also provides key information about three important aspects; relating
the abundance of individuals to a spatial density dependant on the size of the sampled area,
ensuring that subsamples were of sufficient size to adequately characterize the community, and
assisting in describing the variability inherent in the community sampled.  In addition, the
sampling approach described in the report suggests that samples from the fluctuation zone
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were combined with samples from the deeper part of the channel, yet the analysis described
shows differences between these zones, suggesting that the subsamples were not combined.
ODEQ seeks clarification for this aspect of the sampling approach as well.

Issue:  The three reservoirs retain sediment from the canyon reach.  The Draft License
Application suggests that the amount of sediment with held by the dams has no significant
impact to downstream uses, such as aquatic habitat. 

DEQ Comment:  Armoring (lack of fine sediment) below project dams is a complex issue that is
difficult to address.  ODEQ has addressed this concern in other recent §401 certificates, and
may do so for this project.  While ODEQ may include sediment related conditions in a §401
certificate, we will do so in coordination with other agencies.  Conditions included in the
certificate are likely to result from settlement and other inter-agency negotiations.  ODEQ is not
able to identify additional information needs regarding a lack of sediment or armoring in the
Canyon reach at this time. 

Summary: DEQ Information needs regarding the Oregon Biocriteria Standard:
• Macroinvertebrate Study: The Macroinvertebrate Study included collection of a large

number of samples, yet the data analysis for the project reach was relatively small in
scope.  ODEQ has several questions that could be addressed by this study.  These are:

o Clarification on sampling methods used for the study, including
 what river zones were sampled, and how samples were combined
 what dates samples were taken
 how the subsampling was completed
 relate the sampling methods back the area sampled, allowing the density

of invertebrates to be compared among sites.
o Use the newly developed Index of Biological Integrity for large Idaho Rivers

(Idaho DEQ) to analyze the data in place of the indices for smaller rivers used in
the current analysis

o Utilize the one mile reach sampling design, and develop a longitudinal picture of
the macro-invertebrate community and thus a qualitative glimpse of  water quality
as indicated by the macroinvertebrates

o Compare the fluctuation zone to the wetted channel in terms of both the integrity
of the aquatic community and piscivoruous food availability in the fluctuation
zone.

o If IPC chooses to demonstrate that no biological impairment due to the seasonal
thermal shift is occurring, then the macroinvertebrate data must be considered,
and the additional analyses described above will need to be completed.

• Sediment in Hells Canyon Reach:  Armoring may be a problem in the Canyon reach of
the Project area.  The identification of impairment will rely on input from several
agencies, and will occur later in the relicensing process.  ODEQ has not identified
additional information needs at this time.

Water Quality in the Oxbow Bypass Reach
Issue:  Poor water quality conditions exist both in the reservoir in the reach between the Oxbow
powerhouse and the spillway, and in the bypass reach above Hells Canyon Reservoir.  
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DEQ Comment:  The Draft License Application and supporting studies indicate that the reach
above Oxbow dam, and in the bypass below Oxbow Dam is characterized by high water
temperature, low dissolved oxygen and algal blooms.  Are these conditions worse than
upstream project reservoirs, and do they result from the stratification that occurs in these
reaches?  As outlined below, the §401 Application requires a more detailed description of water
quality in this reach, as well as modeling data that describe what water quality conditions are
likely to be with future changes in upstream water quality and under different flow scenarios
within this bypass reach. 

If project operations contribute to poor water quality in the Oxbow Bypass reach, then a
Management Plan must be developed and submitted with the §401 Application to address these
water quality problems.  If the §401 Application sufficiently demonstrates that water quality of
the Oxbow bypass reach is no worse than in upstream project reaches, and that the TMDL and
§401 conditions that address those problems will also address conditions in the Oxbow Bypass
reach, then no additional Management Plan will be necessary for this reach.  

ODEQ Information Needs for the Oxbow Bypass Reach:
• Oxbow Bypass Reach:  The §401 Applications should provide greater detail about water

quality problems and the stratification observed in these two reaches adjacent to the
Oxbow Powerhouse.  In particular the following information is necessary:

o How does water quality in this reach compare to that in the upstream and
downstream reservoir reaches?

o Is the localized stratification responsible for a decline in water quality?
o Is there empirical information about water quality with changing stratification

conditions during experimental flows in this reach?
o Extensive water quality models have been constructed for this project, yet they

have not been used to address water quality in this reach.  Output from these
models could be used to predict water quality improvements in the bypass reach
at various flow scenarios, and as upstream TMDL allocations are met.  

o Hells Canyon Complex Project-related impairment should be addressed by a
Management Plan for this reach.

With these comments, ODEQ has attempted to identify the water quality information needs for
the §401 Application, and hopes that these comments prove useful in completing both the §401
and Final FERC License Applications.  Again, if you have any questions regarding these
comments or if other questions arise, please feel free to contact me.  

Sincerely,

Avis Newell
Hydro-electric Specialist
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ells Canyon Hydroelectric Project, FERC No. 1971
OMMENTS ON IPC’s DRAFT NEW LICENSE APPLICATION

 Jones:

on Department of Fish and Wildlife (ODFW) has reviewed Idaho Power Company’s
 Applicant’s) Draft License Application (DLA) for relicensing its Hells Canyon
 Hydroelectric Project (Project).  The enclosed comments are provided to assist IPC
eting relicensing studies and preparing its Final License Application (FLA).

egards this relicensing effort to be of critical importance.  A number of fish and
pecies listed under the federal Endangered Species Act occur in the Project area.  The
ow forms the upstream boundary for anadromous fish populations in the mainstem
ver and affects their remaining habitats downstream.  The project also is located on
he most critical winter range in Eastern Oregon.  Because of these and other
t natural resource issues, ODFW has participated fully in this relicensing effort since
nsing consultation began in 1991.  We have participated in resource work groups and
ent planning, Collaborative Team meetings, site visits, and consultations associated
ensing this Project.  ODFW has provided data, information and expertise on various
f the environment, aquatic and terrestrial resources, and staff have participated in
f the environmental issues and planning studies.
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Overall, there are many areas where we may reach agreement with IPC regarding proposed
protection, mitigation, and enhancement measures in the DLA.  It is not the intent of ODFW to 
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recommend that IPC mitigate for past Project impacts or re-create pre-Project conditions.
However, we strongly believe that the Project continues to affect fish and wildlife resources and
their habitats and that IPC must provide mitigation for those continued impacts under the new
license.  There are a number of remaining areas where we still have concerns regarding fish and
wildlife issues.  In particular, ODFW believes additional effort is needed on anadromous fish
mitigation, fish passage, and land acquisition issues.  We are hopeful that these issues can be
resolved through continued discussions with IPC and the resource agencies, Native American
Tribes, and interest groups.

ODFW appreciates the amount of work and effort IPC has expended in coordinating relicensing
activities, studies, and preparing the DLA.  We look forward to continuing to work with your
professional staff as we move through the remainder of the licensing process and beyond.

Sincerely,

Colleen Fagan
Hydropower Coordinator
Northeast Region

c: Hells Canyon Complex HART
FERC, Washington, D.C. 
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Overview

This document provides the Oregon Department of Fish and Wildlife’s (ODFW) comments on
Idaho Power Company’s (IPC’s or Applicant’s) Draft License Application (DLA) for the Hells
Canyon Hydroelectric Project (Project) (FERC Project No. 1971) released September 20, 2002.
Our comments are organized first with a section describing the authorities that guide ODFW’s
participation in this relicensing process, then by a general discussion summarizing overall
concerns with the DLA and key resource issues for ODFW, and finally with specific comments
and recommendations for different sections of the DLA and the proposed Protection, Mitigation,
and Enhancement (PM&E) measures in particular.

ODFW’s Statutes, Policies, and Rules

ODFW has authority pursuant to Section 10(j) of the Federal Power Act (FPA) and the Fish and
Wildlife Coordination Act (16 U.S.C. 661 et seq.) to provide recommended terms and conditions
to the Federal Energy Regulatory Commission (FERC) regarding protection, mitigation and
enhancement of fish and wildlife and their habitat affected by operation and management of the
Project.  In addition, ODFW’s goals, objectives and management authorities for the fish and
wildlife populations affected by the Project are found in the following Oregon Revised Statutes
(ORS), Oregon Administrative Rules (OAR) and associated plans and are summarized below.  

• Wildlife Policy (ORS 496.012)
Establishes wildlife management policy to prevent serious depletion of any indigenous
species and maintain all species of fish and wildlife at optimum levels.

• Oregon Plan for Salmon and Watersheds (ORS 541.405)
Restore native fish populations, and the aquatic systems that support them, to productive and
sustainable levels that will provide environmental, cultural, and economic benefits.

• Policy to Restore Native Stocks (ORS 496.435)
Establishes goal of the State of Oregon to restore native stocks of salmon and trout to their
historic levels of abundance.

• ODFW’s Fish Passage Law (ORS 509.580 - 509.645)
Establishes as state policy that upstream and downstream passage is required at all artificial
obstructions in those Oregon waters in which migratory native fish are currently or have
historically been present.  For existing hydroelectric projects, relicensing by the Federal
Energy Regulatory Commission (FERC) is the “trigger” that initiates consideration of fish
passage.

• General Fish Management Goals (OAR 635-007-0510)
Fish shall be managed to take full advantage of the productive capacity of natural habitats,
and ODFW shall address losses in fish productivity due to habitat degradation through
habitat restoration.
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• Natural Production Policy (OAR 635-007-0521-0524)
Protects and promotes natural production of indigenous fishes.

• Wild Fish Management Policy (OAR 635-007-0525-0529)
Protects genetic resources of wild fish.

• Wild Fish Gene Resource Conservation Policy (OAR 635-007-0536-0538)
Manages wild fish to maintain their adaptiveness and genetic diversity.

• Trout Management (OAR 635-500-0100-0120)
Maintains the genetic diversity and integrity of wild trout stocks; and protects, restores, and
enhances trout habitat.

• Fish and Wildlife Habitat Mitigation Policy (OAR 635-415-0000-0030)
Requires or recommends mitigation for losses of fish and wildlife habitat.

• Oregon’s Elk Management Plan
Protects and enhances elk populations in Oregon to provide optimum recreational benefits to
the public and to be compatible with habitat capability and primary land uses.

• Oregon’s Black Bear Management Plan
Maintains healthy populations of black bear consistent with public desires and state law.

• Oregon’s Cougar Management Plan
Maintains healthy populations of cougar consistent with public desires and state law.

• Wildlife Diversity Plan (OARs 635-100-0001 through 0030)
Maintain Oregon’s wildlife diversity by protecting and enhancing populations and habitats of
native wildlife at self-sustaining levels throughout natural geographic ranges.

General Comments

OVERALL CONCERNS WITH THE DRAFT LICENSE APPLICATION

Assessment of Original License Conditions

IPC does not include a discussion evaluating original license PM&E measures.  Original Project
measures should be discussed including a determination of the success of the measures in
meeting intended goals or directives, and to determine how well these measures mesh with
present-day management plans and standards of the fish and wildlife agencies, land management
agencies and tribes.

Supporting Information for Project Impacts
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IPC periodically addresses some impacts directly in the text of the DLA, but most frequently
references discussions in one or another technical report rather than consistently integrating
report findings into the text of the DLA.  IPC needs to provide specific justification for proposed
measures and funding levels.  Any supporting information from technical reports needs to be
brought forward and presented in the FLA.

Technical Justification for Proposed Mitigation

IPC does not provide adequate scientific justification for proposed mitigation measures.  IPC
periodically provides some justification for mitigation measures in the text of the DLA, but most
frequently references discussions in one or another technical report rather than consistently
integrating report findings into the text of the DLA.  

Plans are not Mitigation Measures
 
IPC proposes to develop plans rather than implement mitigation measures for many impact
issues.  The majority of proposed mitigation measures include developing “plans” within the first
1-3 years of receiving the new license, with implementation to follow.  Plans identified in the
DLA contain few specifics, and therefore it is difficult to determine if measures and funding
levels are adequate or if the plans will ultimately result in appropriate mitigation for project
impacts.  

Early Implementation of Mitigation Measures

In discussions last year with the Oregon Fish and Wildlife Commission and ODFW Director
Lindsay Ball, IPC indicated that it was planning to propose early implementation of some
mitigation measures prior to receiving the new license.  However, the DLA has no such
proposals.  ODFW believes IPC should begin early implementation of several measures,
including water quality, land acquisition, and tributary habitat enhancement.

Integration of Issues

In the FLA, all sections in the exhibits should effectively integrate the potential impacts to
aquatic, terrestrial, botanical, cultural, and recreation resources from past operations, proposed
operations, and other suggested operational scenarios with proposed mitigation measures.

Assessment of IPC’s Consultation Process

ODFW actively participated in the relicensing process organized by IPC.  Although the multi-
party collaborative process required a large time commitment for participants, ODFW believes
the technical resource work groups were extremely helpful in building a common knowledge
base for all participants.  The work products of the technical resource work groups are
commendable.  Unfortunately, IPC chose to effectively disable the collaborative process when it
came time to prepare the DLA and develop proposed mitigation measures.  ODFW believes that
continued collaboration with the many stakeholders in the Hells Canyon Complex relicensing
would have resulted in a more complete and less controversial DLA. 
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KEY NATURAL RESOURCES ISSUES

Pre-impoundment Studies

IPC did not evaluate and analyze pre-impoundment conditions as requested by ODFW, IDFG,
and the USFWS in a 1996 study proposal “Joint Proposal for Study of Wildlife Habitat
Inundated by the Hells Canyon Complex”.  This study was requested to quantify and
characterize the wildlife habitat inundated by the HCC.  The premise was that an understanding
of the natural habitat that once supported the area’s wildlife species is an important building
block for any future-looking program to protect and enhance those species.  Knowing what was
lost in the past is a key to determining what might be needed in the future.  Instead of conducting
the requested study, IPC funded a study to describe wildlife habitat conditions during two
periods: the 1950’s (before construction of the HCC) and the 1990s (Technical Report E.3.2-44).
This study neither quantified nor characterized wildlife habitat inundated by the HCC as
requested by ODFW.  This study also failed to consider habitat quality prior to European
influence and habitat capability without the project in place.  ODFW recommends that IPC
initiate, prior to new license issuance, the study methodology proposed by ODFW, IDFG and
USFWS in 1996.

Inundated Habitat Dam Removal Alternative

In its comments on IPC’s Formal Consultation Package (FCP), ODFW recommended that IPC
include dam removal as one of the alternatives it evaluates in both fisheries and wildlife impact
studies.  This proposal was reiterated in numerous Aquatic Resource Work Group meetings held
as part of IPC’s Collaborative Process, as well as in IPC meetings with ODFW Director Lindsay
Ball.  Project reservoirs inundate many miles of productive anadromous fish habitat.  Dam
removal is a necessary scenario in order to evaluate potential fish habitat that could be available
as part of a reintroduction program.  

Analysis of the dam removal alternative would also facilitate evaluation of the full range of
Project impacts on wildlife species and their habitat.  ODFW considers that reservoir inundation
creates ongoing loss of wildlife habitat, resulting in annual losses of wildlife nesting and feeding
habitat, migration corridor habitat, cover habitat, and winter range.  Evaluation of this lost habitat
is necessary in order to determine appropriate mitigation measures in the event that dam removal
is not the preferred alternative.

Project Operations Modeling

IPC only modeled two operational scenarios: proposed operations and full pool run-of-river
operations.  ODFW is concerned with this approach because it appears that IPC uses the
proposed operational scenario as the baseline scenario.  Instead, IPC should use current project
operations as the baseline to describe Project impacts to aquatic, terrestrial and botanical
resources because comparison of resource conditions under two scenarios independently selected
by IPC does not adequately reflect the scope of Project impacts.  Even IPC admits that full pool
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run-of-river operations scenario does not necessarily reflect conditions that would be most
beneficial to environmental resources.  In these comments, ODFW requests that IPC model other
operational scenarios, including those we recommended in written comments in 1997.

Fish Migration Flows below Hells Canyon Dam

 IPC’s proposed operations will result in significantly reduced flows in the Snake River below
the Project during the downstream migration period for anadromous fish.  In medium to high
flow years, IPC releases below Hells Canyon would be decreased by over 10,000 cfs during
May, resulting in lower juvenile fish survival rates.  Additionally, IPC is not proposing to draft
Brownlee Reservoir in summer months to provide flows needed for migrating smolts.  ODFW
recommends in these comments that IPC evaluate other operational scenarios that better meet
downstream flow targets established to improve anadromous fish survival rates.

Mitigation for Impacts to Anadromous Fish 

The DLA does not propose significant measures, other than continuation of the existing hatchery
program, to address the lack of fish passage and other impacts to anadromous fish production.
IPC’s hatchery program does not adequately mitigate for the continued loss of upstream habitat
that is no longer available for anadromous fish production or for reduced harvest opportunities
for Oregon fishers.  IPC needs to comply with Oregon’s fish passage statutes by requesting
approval from the Oregon Fish and Wildlife Commission of either a fish passage proposal or a
waiver with proposed alternative mitigation in lieu of fish passage

Mitigation for Impacts to Resident Fish

ODFW appreciates IPC’s proposal to modify the existing trap at Hells Canyon and Oxbow to
“trap and haul” bull trout, although many details would need to be worked out before this
measure could be implemented.  ODFW is especially concerned that any trap modification also
consider passage of other resident and anadromous fish species as part of a comprehensive fish
passage plan.  Further, upstream passage at Brownlee and downstream passage at all three dams
need to be addressed for all native migratory resident (and anadromous) fish.  This section needs
to include measures to mitigate for project impacts to bull trout populations in the Powder River
Basin and in upstream tributaries as well as to redband trout populations.  ODFW strongly
supports IPC’s proposed habitat enhancements, although larger funding is needed to implement
and maintain enhancements over the life of the license.

Habitat Mitigation  

ODFW and IPC have had numerous conversations regarding land acquisition for habitat
mitigation, which were encouraging to ODFW.  We believe IPC needs to move ahead with
purchases prior to receiving the new license.  Additionally, the FLA needs to propose a detailed
plan for acquiring habitat mitigation land, including how decisions will be made, what other
parties will be involved in planning and decision-making, and how credit will be determined for
various types of habitat lost and acquired.  IPC needs to acquire land for lost riparian and winter
range habitat at a 3:1 replacement ratio.
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Mule Deer  

ODFW believes that the annual mortality rate of about 25% for adult does will not enable the
population to be sustainable.  Reservoir related mortality was estimated at 10%, and this
accounts for nearly half of the annual mortality rate.  In addition, IPC was not able to evaluate
the effect of a hard winter on mule deer.  Deer populations cannot maintain themselves with the
present 25% mortality of adult does and will be highly impacted in those years when ice and
snow is present for long periods during the winter.  Additionally, IPC does not account for
continuing loss of approximately 12,000 acres of low elevation winter range due to reservoir
inundation.  In these comments, ODFW recommends that IPC plan a mule deer study to take
place during a severe winter.  ODFW also recommends that IPC acknowledge loss of winter
range habitat due to reservoir inundation and propose mitigation for this loss.

Sturgeon and Lamprey

IPC has not proposed any measures to mitigate for project impacts to sturgeon and lamprey,
including the lack of passage.  ODFW supports the proposed monitoring program for sturgeon,
which includes periodic stock assessments.  ODFW disagrees with some of IPC’s conclusions
regarding status of the sturgeon population below Hells Canyon Dam.  ODFW recommends
against implementing IPC’s proposed translocation program until more information is gathered
about factors affecting sturgeon recruitment and survival.  

Oxbow Bypass Flows

IPC proposes to continue to maintain a minimum flow of 100 cfs in this river reach.  ODFW
disagrees with some of the assumptions used in IPC’s flow modeling, and as a result, we believe
a flow of 100 cfs will not adequately protect fish in the Oxbow Bypass reach.  

Sediment/Geomorphology

ODFW believes the sampling strategy developed by IPC does not fully characterize the sediment
deposition in Brownlee Reservoir.  Moreover, no sediment volume estimates were presented for
sediment accumulating in Oxbow and Hells Canyon reservoirs.  We also believe IPC
overestimated average sediment yield from tributaries below HCC by an order of magnitude.
Lastly, ODFW believes that the HCC is responsible for sediment starved floods by trapping 9
million tons of sand-sized material.  ODFW recommends that IPC reconsider its analysis and
conclusions regarding Project effects on sediment transport.

Riparian Vegetation

The HCC has trapped a substantial amount of sediment behind all three dams, which ODFW
believes contributes to the decline in distribution of Salix species.  Salix species growth is limited
below HCC because there is limited fine material entering the canyon from upstream sources as
a result of sediment trapping behind HCC and other upstream dams.  Grams’ observation (1991)
that the magnitude of post-HCC change in sand bar frequency and size decreases downstream
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from the Project is strong empirical evidence, contrary to what IPC concludes, that the HCC
dams do trap significant quantities of sediment that would be useful for maintaining sandbars and
establishment of riparian vegetation.  In these comments, ODFW recommends that IPC
reevaluate the Project’s effects on riparian communities below HCC, taking into account a
reanalysis of IPC’s sediment transport analyses (identified in previous paragraph).

Transmission Lines, Roads and Recreational Facilities
 
The DLA does not adequately address the adverse impacts of these facilities on aquatic and
terrestrial habitat as well as direct impacts to wildlife species.  Roads in the project area,
particularly along Oxbow and Brownlee reservoirs, result in collisions, increased human use and
harassment of wildlife.  Modifications to recreational facilities need to avoid new impacts to
riparian habitat and loss of vegetative cover for wildlife species.    

Angler Access  

During past operations, IPC has drafted Brownlee Reservoir below levels required for either
flood control or flow augmentation for smolt migrations.  These lowered reservoir levels have
resulted in reduced or lost access at boat ramps in the HCC.  ODFW supports installation of a
lower water boat ramp at Swede’s Landing, and we believe this improvement should be made as
part of early implementation or as soon as the new license is issued.  ODFW recommends that
IPC develop detailed recreational site improvement plans and provide funds for improved angler
access to the counties and other agencies that own or manage some of these sites. 

B. Exhibit B. STATEMENT of PROJECT OPERATION and
RESOURCE UTILIZATION

B.1. Brownlee Project

The DLA does not describe proposed operations at Brownlee Project.

Federal rules require an applicant to include a description of proposed operation in its DLA.  (18
CFR § 4.51(c)).   Initial review of the application, in particular, Section B.1, which describes the
Brownlee Project, appears to only describe current operations and omits any discussion of future
operations at this location.

Recommendation: 

In the FLA, include a description of proposed operations including all of the requirements of the
Code of Federal Regulations (18 CFR § 4.51(c)).
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B.5.  Future Development

The proposed transmission line along Oxbow was not included in the DLA future
development section.

According to the DLA, “The Applicant proposes no further development associated with the
Hells Canyon Complex at this time.”  DLA @  B.6.  ODFW understands that IPC is proposing to
construct a new transmission line on the Oregon side of Oxbow Reservoir.  The transmission line
as proposed will be located next to a bald eagle nest.  This Project modification would constitute
“future development” and should be included in the FLA.

Recommendation: 

IPC needs to include a description of the proposed transmission line in the FLA, including
information on location and impacts and effects to aquatic, terrestrial, recreation, and cultural
resources.

E.0. CONCEPTUAL OVERVIEW OF INTEGRATION

E.0.1.  Scenario Development

Current project operations should be used as the baseline to describe Project impacts to
aquatic, terrestrial and botanical resources.

IPC only modeled two operational scenarios: proposed operations and full pool run-of-river
operations.  DLA @ E.0-1.  ODFW is concerned with this approach because it appears that IPC
uses the proposed operational scenario as the baseline scenario.   Instead, IPC should use current
project operations as the baseline to describe Project impacts to aquatic, terrestrial and botanical
resources because comparison of resource conditions under two scenarios independently selected
by IPC does not adequately reflect the scope of Project impacts.  Even IPC admits that full pool
run-of-river operations scenario does not necessarily reflect conditions that would be most
beneficial to environmental resources.   DLA @ E.01.

Recommendation:

The current project operations should be used as the baseline to describe project impacts to
aquatic, terrestrial and botanical resources.    

E.0.2. Analytical Process 
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Contrary to what is reported in this section, Technical Reports E.1-1 and E.1-2 do not
discuss how the two operational flow scenarios differ in terms of effects on sediment,
terrestrial and botanical resources. 

In Technical Reports E.1-1 and E.1-2, IPC analyzed the effects of construction and operation of
the Hells Canyon Complex on sediment resources.  However, there is no discussion about the
two operational flow scenarios, and how the effects of these scenarios may differ in terms of
effects on sediment.

Also, in its evaluation of the two operational scenarios, IPC did not fully address nor disclose all
on-going impacts to terrestrial and botanical resources nor evaluate and analyze pre-
impoundment conditions to existing conditions (current Project operations).

Recommendation:

The FLA should include a discussion about how the two operational flow scenarios differ in
terms of effects on sediment, terrestrial and botanical resources.

IPC’s choice of two operational scenarios, neither of which represents current Project
operations nor operations proposed for modeling by ODFW, does not provide information
needed to compare Project impacts under current conditions to reasonable alternatives.  

IPC describes two operational scenarios in the DLA.  Based on these two operational scenarios,
IPC indicates that “Differences in resource conditions, such as extent of fish and wildlife habitat
availability, between these two operational scenarios constitute a measure of potential impacts
and can assist in developing PM&E measures.”  DLA @ E.0.4.  It is unclear to ODFW how
comparison of resource conditions under two scenarios independently selected by IPC can be
used as a basis for determining project impacts.  According to IPC, the full pool run-of-river
operations scenario does not necessarily reflect conditions that would be most beneficial to
environmental resources.   

Throughout the collaborative process and within the aquatic resources work group IPC solicited
requests for operational scenarios to model.  In its comments on the Formal Consultation
Package and within a letter from Stephanie Burchfield to Craig Jones dated June 21, 1999,
ODFW requested that IPC model 8 operational scenarios.  These scenarios were selected by
ODFW to adequately address the effects of construction and operation of the HCC on current
and future flows in the lower Snake River.  This information is critical in determining the effects
of the HCC on anadromous fish populations and in identifying optimal flow needs for spawning,
incubation, emergence, and migration.

1. Flows at the Hells Canyon Dam site and Lower Granite Dam with current irrigation
depletion before construction of the HCC.

2. Flows below Hells Canyon Dam and Lower Granite Dam with current irrigation
depletion after construction of the HCC.

3. Flows below Hells Canyon Dam and Lower Granite Dam and Brownlee Reservoir
elevations with current FCRPS Biological Opinion fishery operations (110kaf spring/237
kaf summer Brownlee and 427 kaf from the upper Snake).  Model assuming no, 100 kaf,
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200 kaf of upper Snake water shaped in Brownlee Reservoir (that which cannot be
diverted before August 31).

4. Flows below Hells Canyon Dam and Lower Granite Dam and Brownlee Reservoir
elevations under future NPPC upper Snake flow volumes (927 kaf in 1996 and 1427 kaf
in 1998).  Model assuming no, 100 kaf, 200 kaf, 400 kaf, and 600 kaf upper Snake water
shaped in Brownlee.

5. Same as scenario 4, with an additional 100 kaf from Brownlee during spring.
6. Same as scenario 5, with an additional 100 and 200 kaf from Brownlee during summer.
7. Same as scenario 4, except no volume from Brownlee Reservoir.
8. Model what flow volumes can be drafted from Brownlee during the spring and summer

and maintain flows of 9, 12, and 15 kcfs for spawning, incubation, and emergence
(October 1-April 30) of fall chinook salmon below the HCC.

These model scenarios encompass a wide range of operations to serve as “bookends” in order to
conduct a comprehensive evaluation of the biological effects of the HCC operations under
current and future regional fishery programs and identify appropriate fishery mitigation measures
for relicensing.

In addition to the modeling scenarios proposed by ODFW, two proposals were submitted by the
National Marine Fisheries Service and five proposals were submitted by the U.S. Forest Service.
Throughout the collaborative process, IPC indicated it would model all operational scenarios.  It
was not until March 20, 2001 that the Collaborative Team and resource work groups learned that
IPC would not model any agency submitted operational scenarios.

Recommendation: 

IPC should conduct modeling of requested operational scenarios.  

E.0.3.1. Hydrology
 
The DLA uses different inflow hydrographs for different resource analyses.

According to the DLA, the inflow hydrographs were based on the Idaho Department of Water
Resources depleted-flow computations for the 1928-1991 period and historical data for the 1992-
1999 period.  However, the DLA further indicates that for some resource analyses, such as the
botanical resources, the 1928-1999 record was used, but for other resource analyses, more recent
historical data was used.  DLA @ E.0-7.  It is unclear why different inflow hydrographs and data
sets were used for resource analyses.  No justification is provided for selection of data sets used. 

Recommendation: 

IPC should use the same inflow hydrograph/data set for resource analyses.  

E.1. GENERAL DESCRIPTION OF LOCALE
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E.1.1. Study Area

E.1.1.1. HYDROELECTRIC FACILITIES

The description of the Oxbow Bypass reach inappropriately implies that its existing
backwater-type habitat is representative of natural conditions for this reach. 

As IPC indicates in this section, the “Oxbow Bypass” is actually the mainstem Snake River.
DLA @ E.1-4.  Historic flows through this reach ranged between 5,000 and 80,000 cfs.  IPC
notes that present minimum flows are 100 cfs in this reach, however, implies in the next sentence
that the shallow, backwater-type habitat is normal.  DLA @ E.1-4.  Instead, IPC should be clear
that these hydrologic and habitat characteristics are completely attributable to operation of the
HCC and Oxbow Dam.

Recommendation:

This section should be revised in the FLA to clarify that project operations are responsible for the
shallow, backwater habitat in the Oxbow Bypass reach and that historic flows were considerably
larger than present minimum flows.

E.1.5. Geomorphology and Sediment

E.1.5.1. GENERAL

Daily and hourly flow fluctuations may be increasing the rate of erosion of sandbars and
terraces, thus affecting aquatic, terrestrial, botanical, cultural and recreational resources.

IPC indicates, and ODFW concurs, that the Project has not had a major effect on peak flow.
DLA @ E.1-11.  The HCC has, however, significantly affected seasonal and daily discharge
patterns.  There has been a change in fall and winter flow levels since completion of the dams.
Presently, fall flows are slightly lower and warmer than those recorded prior to the HCC.  Prior
to construction, the Snake River experienced icing conditions with some frequency.  With
construction and current operation of the project, winter ice in the Snake River is rare.

Prior to construction of the HCC, the change in discharge over a six hour time period ranged
between 250 and 500 cfs.  Current and proposed operations allow for as much as 12,000 cfs
fluctuations on a daily basis and 2,000-3,000 cfs on an hourly basis.  These flow changes may
occur in time intervals as short as 15 minutes.

Daily and hourly flow fluctuations may be affecting aquatic, terrestrial, botanical, cultural, and
recreational resources by increasing the rate of erosion of sandbars and terraces.  Thus, current
and proposed ramping rates of the Project may amplify the adverse effects of the lack of
sediment transport through the HCC. 



Attachment 2 Page 12      ODFW Comments on IPC DLA

Recommendation:

IPC should revise this section to acknowledge that the Project has significantly affected seasonal
and daily discharge patterns below HCC and that these fluctuations increase shoreline erosion
and amplify the adverse effects of the lack of sediment transport through the HCC.

IPC misapplies historic climatic conditions to conclude that little change in streamflows
have occurred over the past 1,000 years.

The DLA states that for “For the past 1000 years, local and regional climate conditions have
remained essentially unchanged (Skinner and Porter 1987, Hydrocomp 1990).  Therefore, it is
reasonable to assume that natural streamflows in the Snake River have also changed little during
the same period.”   DLA @ E.1-11.  This conclusion is surprising given the abundant evidence
for the Little Ice Age, generally regarded as the coldest period of the Holocene, culminating in
the 19th century.  It should also be recognized that substantial water resource development has
occurred throughout the Snake River basin during the past 150 years, which has changed
hydrologic regimes dramatically.  This fact is mentioned on page E.1-12.  Therefore,
streamflows entering the project area have changed during the past 1,000 years and this situation
should be recognized in the FLA. 

Recommendation:

IPC should acknowledge in the FLA that streamflows in the project area have dramatically
changed during the past 1,000 years.

E.1.5.2. THE SNAKE RIVER BASIN

There is insufficient data to substantiate IPC’s “slug of sediment” theory.

The DLA states that 

…Anthropogenic disturbances over the past 150 years have affected physical processes
throughout the Snake River watershed generally and in the Hells Canyon reach
specifically.  By the 1880’s, land uses (that is beaver trapping, mining, logging, fires,
agriculture, grazing, and urbanization) substantially increased sediment supplies over
conditions existing before Euro-Asian settlement….  DLA @ E.1-12.

Unfortunately, IPC provides no data to substantiate its “slug of sediment” theory.  There is no
actual data presented for elevated sediment loads in the Hells Canyon reach nor is there
presented evidence for geomorphic consequences of such elevated sediment loads.  What IPC
does present is anecdotal accounts, speculations based on observations from other basins, and
isolated measurements.  

In addition, IPC provides insufficient data to indicate this slug is not located upstream of the
HCC or in the Columbia River nor is there data that suggests this slug happens to be between the
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Salmon River and Hells Canyon Dam.  Recent research is showing that sediment produced from
landscape disturbance does not move as a “wave” through the system, but instead disperses and
diffuses as it moves downstream (Sutherland et al. 2002).  

IPC places the onset of all erosive activities far too early.  The Hudson’s Bay Company’s
regional headquarters and shipping port was not consolidated at Fort Vancouver, Washington
until 1825 and they did not build the Idaho centers of the fur trade at Fort Boise on the Snake
River and Fort Hall until 1834 (Highsmith 1973).  The first permanent settler in Idaho of
European decent did not establish his farm near Lapwai, which is outside the Snake River Basin
until 1940.  The cattle business in Idaho did not begin until 1870, and that was on a small scale
(Highsmith 1973).  Mining did begin in the 1860’s, but impacted only an extremely small
fraction of the Snake River watershed, and sediment from point sources tends to become diffused
by dilution and local temporary storage as the sediment moves downstream. 

Recommendation:

IPC should substantiate its “slug of sediment” theory and include data indicating where this slug
occurs.

E.1.5.3. THE REACH UPSTREAM OF THE HELLS CANYON COMPLEX

IPC needs to resolve conflicting statements regarding incipient motion of large materials.

ODFW is concerned about resources that are dependent on smaller size classes of materials such
as sands and gravels, which are being trapped by the HCC.  River features, such as spawning
beds, sandbars and terraces are made up of materials ranging in size between 2-15 cm and 0.062
and 2.0 mm, respectively.  This is the size range of materials that has been transported to and
trapped by the HCC.  The average size of surface layer materials downstream of Hells Canyon
Dam is 144 mm, which is too large to provide suitable spawning and other habitat features for
fish.

IPC concludes that the Snake River upstream of the HCC is capable of moving gravels as large
as 1.2 inches, but then concludes that spawning gravels as small as 1 inch in Hells Canyon do not
move, even during flows exceeding 100,000 cfs.  The Snake River in Hells Canyon is much
steeper and more confined than upstream of the HCC, and therefore has a higher transport
capacity.  This contradiction in IPC’s analysis of incipient motion in both reaches is confusing.   

Recommendation:

The FLA should reconcile the conflicts identified in IPC’s incipient motion analysis.

Channel stability does not necessarily imply that sediments are not mobile in a river
system.

According to the DLA, the river channel “has experienced minor changes but no substantial
degradation, aggradation, or lateral movement.”  DLA @ E.1-13-14.  ODFW notes that channel
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stability over time does not mean the bed is not mobile.  If erosion is balanced by deposition,
bedload can be transported while the morphological channel characteristics remain unchanged.
In addition, riverbed material (bedload) does not typically make up the largest proportion of the
total sediment load.  

Recommendation:

This section in the FLA should be revised to recognize that although portions of the Snake River
have maintained channel stability over time, this evidence does not conclusively indicate that
sediment transport is not an active feature of this river’s mechanics.

E.1.5.4. THE REACH THROUGH THE HELLS CANYON COMPLEX

IPC needs to acknowledge that some of the fine sands and sands trapped in Brownlee
Reservoir would likely deposit in eddies below Hells Canyon. 

The DLA states 

Approximately 96% of the sediment trapped in Brownlee Reservoir consists of fine sand,
very fine sand, and silt/clay…Most of the fine-grained materials trapped in Brownlee
Reservoir would flush through the Hells Canyon reach if the Hells Canyon Complex did
not exist: the transport capacity of the Snake River is much higher in Hells Canyon
because of the steeper gradient than in the unimpounded reach above Brownlee
Reservoir.  DLA @ E.1-14.

Silts and clays would most likely be flushed through the Hells Canyon reach, but larger particle
sizes such as sands and gravels would be available for deposition in eddy environments
downstream of channel constrictions.  Most of the sandbar features downstream of Hells Canyon
Dam are formed in eddies.  Although most of the fine sand and sand would be flushed through
the canyon, some of it would likely deposit and aid in supporting riparian vegetation. 

 
Recommendation:

The FLA should indicate that some of the sediments deposited in Brownlee Reservoir would
have contributed to sandbar and shoreline development in the Hells Canyon reach was it not for
the project. 

E.1.5.5. THE REACH DOWNSTREAM OF THE HELLS CANYON COMPLEX

IPC appears to overestimate average sediment yield from tributaries below the HCC by an
order of magnitude.

Sediment supply from tributaries downstream from the HCC was calculated for 17 tributaries
accounting for 55% of the 538 mi2 area.  In 3 of the 17 tributaries IPC calculates zero sediment
supply.  It offers this result as evidence that their calculation approach is conservative.  However,
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one could just as easily argue that their sediment yield estimates for other watersheds are
unreasonably large in the face of zero transport calculated for other watersheds.  The best
conclusion is that the uncertainty associated with the estimates is enormous based on the
enormous range in sediment supply estimates (0 to 160,000 tons/mi2/yr).  

IPC estimates average sediment yield from the 17 tributaries below Hells Canyon Dam at 28,100
tons per square mile per year.  Application of this sediment yield to the remaining 45% of area
produces a total estimated sediment supply of 16.6 million tons per year.  DLA @ E.1-14.  This
value is more than 16 times the annual sediment load measured on the mainstem Snake River at
Weiser.

The average of all the sediment yield values in Table 7 in Technical Report E.1-1 is 956
tons/mi2/year.  Sediment yield values from tributaries in Grand Canyon are all less than 500
tons/mi2/year based on the values given in Table 7.  Grand Canyon and lands located on the
Colorado Plateau are well known for sparse vegetation and high erosion rates.  Hells Canyon
contains a mosaic of forests, grasslands, and bedrock outcrops.  It seems unreasonable that Hells
Canyon would produce 50 times more sediment per year than sparsely vegetated, erodable
landscapes in Grand Canyon.   

If a sediment yield of 28,100 tons/mi2/yr were applied to the 4100 mi2 drainage directly entering
the HCC, then sediment delivery to the HCC reservoirs would be 53,000 acre-feet each year, a
value almost as large as the 62,000 acre-feet reported by IPC over a 40-year period.  According
to Wilcock, Schmidt, and Grams (December 2002) in a review of IPC’s documents concerning
sediment-related impacts of the HCC dams on the Snake River in Hells canyon “More
remarkably, this rate of sediment supply would have entirely filled all available storage in all
three HCC reservoirs by about 1990.  The estimate of local tributary sediment yield is simply
implausible.” 

Jim O’Connor (USGS, Portland), in an October 2002 letter to Craig Kendall (USFS, Baker)
concluded that “Considering the width and length of the Snake River channel in the Hells
Canyon reach, these estimated tributary sediment inputs would have filled the channel with more
than 40 meters of sediment in the time since impoundment.  This is not a very plausible result,
especially in light of other analyses indicating that the channel is stable with very limited
sediment transport.”  In reference to Technical Report E.1-2, O’Connor further states “The report
relies on comparing the unverified estimate of 16.6 million tons/yr coming into Hells Canyon
below HCC to a partial but measured volume of 2.78 million tons/yr into Brownlee Reservoir to
conclude that the HCC has little effect on overall sediment transport through the Hells Canyon
reach.  But this comparison is of estimates derived from very different methods, both with large
and uncharacterized uncertainties.”  With the incipient motion results indicating only pockets of
bed material move under the flows currently experienced in this reach, O’Connor questions what
has happened to the more than 15 million tons of sediment that has been delivered by the
tributaries. 

The capacity based estimates of 28,100 tons/mi2/yr of sediment produced by local tributaries
into the Snake River are remarkably high.  The only measurements in the literature that approach
these values are from small areas of exceptionally disturbed or barren landscapes.  None are
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comparable to the largely natural Hells Canyon area.  Also, no direct measurements of sediment
yield from these watersheds exist.    

Vincent and Andrews (US Geological Survey, Colorado) in a letter to Craig Kendal (USFS,
Baker, November 2002) concluded IPC greatly overestimated the sediment supplied by
tributaries adjacent to the Hells Canyon Reach.  They indicated IPC’s estimated yield rivals that
from the most erosive sites in the world.  They also indicated that the estimated yield implies that
the entire 548 square mile landscape surrounding the Snake River is lowering at rates in excess
of one foot per century, 14 times faster than the rate at with the Snake River incised forming
Hells Canyon.  Applying the estimated yield to similar nearby watersheds indicates that both
Oxbow and Hells Canyon reservoirs would have filled and overflowed with sediment since they
were built. 

Recommendation:

IPC should recalculate its average sediment yield from tributaries below Hells Canyon Dam.

Assumptions regarding the mineralogy of bed materials above and below the Project do
not provide conclusive evidence regarding effects of the Project on sediment transport.

The DLA refers to analyses of sediments below and above HCC that indicate a “…distinctly
different mineralogy…”  DLA @ E.1-15.  Based on this information, IPC concludes that bed
materials below the Project are derived from local sources, not from upstream sources.  ODFW
questions the results of this analysis even though most upstream sediments have been prevented
from passing since the Project was constructed.  The mineralogy of both upstream and
downstream samples is largely indistinguishable, with the exception of the appearance of small
amounts of metamorphic rock (1-10%) in the Hells Canyon samples (Figure 1, lower panel, of
Appendix F).  Also, IPC provides no evidence that sampling methods below Hells Canyon Dam
incorporated sediments from pre-Dam origin. In order to determine whether the HCC has altered
the sediment supply to Hells Canyon, it is necessary to demonstrate that sediments sampled
within Hells Canyon are of pre-dam origin.  It is then necessary to show upstream sediments
differ significantly from pre-dam deposits.  Therefore, ODFW does not agree with IPC’s implied
conclusion that prior to Project construction, sediments from above HCC were not a significant
component of bed materials below the HCC.  

Recommendation:  

The FLA should recognize that sampling may not have included pre-dam deposits.  Also, it
should recognize that mineralogy of bed materials above and below the Project is largely
indistinguishable.

The DLA underestimates the volume of sandbar-building materials that are trapped in
Brownlee.

The DLA concludes that “…over 96% of the sediments trapped in Brownlee Reservoir are
composed of fine sand fractions (<0.25 mm [0.01 inches]).  Therefore, sediments deposited in
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Brownlee Reservoir do not provide the size range of sediments required to maintain sandbars
downstream of Hells Canyon Dam.”   DLA @ E.1-16. 
This conclusion is somewhat misleading because the amount of material larger than fine sand is
expressed as a proportion, rather than a total volume or weight.  IPC estimates that Brownlee
Reservoir has trapped approximately 62,000 acre-feet of sediment between 1958 and 1998.
Using the 4% value (100%-96%) and estimated submerged sediment density of 65 lbs/ft3,
approximately 2,500 acre feet (over 3.5 million tons) of fine sand and larger material would be in
Brownlee Reservoir.  Based on this value, an average of 88,000 tons of fine sand and larger
material entered Brownlee Reservoir each year between 1958 and 1998.  

Sandbars in Hells Canyon consist of material ranging between 0.062 mm (very fine sand) and 2
mm (very fine gravel).  The 4% value calculated by IPC does not account for material in the very
fine sand size class.  Therefore, the 4% value generated by IPC underestimates the volume of
sandbar-building material.  

The sediment sampling strategy deployed in the reservoir is not likely to provide a complete
accounting of the sediment sizes.  By only sampling the delta and thalweg, the sediment entering
from side tributaries is not included in the characterization.  Moreover, no sediment volume
estimates were presented for sediment accumulating in the reservoirs behind Oxbow and Hells
Canyon dams.  Quantification of these volumes is critical because this sediment would have been
delivered to the mainstem Snake River and composed of a range of grain sizes relevant to all
major geomorphic issues in the Hells Canyon reach.

Recommendation:

IPC should recalculate the volume of sandbar-building material that is trapped by Brownlee and
account for the sediment from several tributaries and side canyons that is intercepted by Hells
Canyon and Oxbow reservoirs.

Conclusions about long term trends in sandbar characteristics cannot be made based on
IPC’s data.

The DLA concludes that “…the sandbars have been, and will continue to be, dynamic features of
the river system, responding in size and shape to varying flows and sediment loads in the river
(Technical Report E.1-1).”  DLA @ E.1-16.  Conclusions about long term trends in sandbar
characteristics cannot be made based on IPC’s data.  IPC arrived at these conclusions through bar
surveys, aerial photo analysis, and bar counts.  Between 1997 and 2000, IPC conducted field
surveys of Pine Bar, Salt Creek Bar, Fish Trap Bar, and China Bar.  In general, the survey data
show both erosion and deposition during the survey periods, except for Salt Creek Bar, which
shows only erosion between 1998 and 2000.  

Using aerial photographs for the period 1946-1968, IPC calculated the surface areas of 10
sandbars (between RM 192 and RM 230).  This investigation indicates no net decrease in
sandbar surface area for the analysis period.  However, Brownlee Dam was completed in 1958,
and Oxbow and Hells Canyon Dams were completed in 1961 and 1967, respectively.  As a
result, IPC’s analysis of aerial photos covering the period between 1946 and 1968 only evaluates
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a maximum of ten years of project effects.  In contrast, Grams (1991) and Grams and Schmidt
(1999a and 1999b) conducted much more comprehensive studies of sandbars in Hells Canyon
using aerial photographs and field surveys.  Their studies clearly document substantial erosion of
sandbar features throughout the canyon, particularly along the upper reaches close to Hells
Canyon Dam.  At the Tin Shed and Camp Creek sites, Grams and Schmidt (1999a) found that
the 1996 sandbar surface areas for these two sites were only 23 and 32 percent of their size in
1964, respectively.  In addition, Grams and Schmidt (1999b) documented that between 1955 and
1998, the number of sandbars in Hells Canyon decreased dramatically, and this decrease was
more pronounced along the reaches closest to Hells Canyon Dam.  This represents strong
evidence that the HCC has reduced and eliminated important supplies of sediment from upstream
sources.  

In addition, IPC counted the number of sandbars using 1946 and 1955 aerial photographs, and
found no net loss.  Because the aerial photographs used in this analysis do not cover the post-
dam period, it is impossible to draw conclusions about the effects the HCC has had on sandbar
and terrace erosion from their analysis.  IPC did not consider the time period between 1964 and
1982 when the change in the number and size of beaches occurred, and thus missed the issue of
disappearing beaches altogether.  Also left out of IPC’s documents is Grams’ observation that
the magnitude of post-HCC change in sand bar frequency and size decreases downstream from
the dams.  This is strong empirical evidence that the dams are related to the changes in sand bar
size and abundance.  

Recommendation:

IPC should revise its conclusions about the impacts of the project on sandbar development below
HCC.  The methods IPC utilized do not compare pre- and post-dam construction periods and
IPC’s analysis missed the time period when the change in the number and size of beaches
occurred.  IPC analysis also omitted important observations by Grams.

IPC’s assessment of the mobility of spawning gravel does not account for the extreme
variability and complexity of sediment transport in gravel bed rivers.

IPC used a “cookbook” approach to assess the mobility of spawning gravel, which does not
account for the extreme variability and complexity of sediment transport in gravel bed rivers.
DLA @ E.1-16.  Shear stress values for flows ranging between 30,000 and 300,000 cfs were
generated by the MIKE 11 one-dimensional hydrodynamic model.  Bed shear stress can have
relatively high spatial and temporal variability (Wohl 2000).  Shear stress is very sensitive to
water surface slope, and the MIKE 11 model may not provide an accurate representation of
slopes over such a wide range of flows and channel characteristics.  In addition, water depths
generated by the model may not be fully accurate, especially if the bed is mobile and scour
occurs.  Andrews (1983) reported that a variety of bed material sizes may be entrained within a
small range of shear stress values (equal mobility).  Therefore, small differences in shear stresses
may create vastly different results in terms of bed mobility.

In Appendix E.1-1 (section 9.5.3), IPC provides detailed discussions about studies related to
sediment transport and critical dimensionless shear stress.  In particular, IPC referenced Andrews
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(1983) which describes a relationship between critical dimensionless shear stress and surface and
sub-surface particle size distributions.  Yet, in determining the critical dimensionless shear stress
for spawning gravels, it appears that IPC arbitrarily used 1 and 2 inch particle sizes, without
considering sub-surface particle size characteristics (Tables 9 and 10 of Appendix E.1-1) .  The
critical dimensionless shear stress is more closely correlated with the ratio of the particle size in
question to the median sub-surface particle size (Andrews 1983).   Therefore, IPC selection of
0.047 as dimensionless shear stress is potentially invalid.  If the surface particle sizes are
significantly larger than the sub-surface particles, which are likely the case, then the critical
dimensionless shear stress value would be lower (Craig Kendall, USFS, personal
communication).

Recommendation:

IPC needs to consider sub-surface particle size distribution in determining critical dimensionless
shear stress for spawning gravels.  IPC should also revisit its selection of 0.047 for dimensionless
shear stress.

IPC should revise its shoreline erosion analysis.

With regard to Project shoreline erosion, IPC made the following findings.  

Except at a few locations, riverbanks in Hells Canyon are very stable.  Results of a study
of shoreline erosion (Technical Report E.3.2-42) indicate that the Hells Canyon reach is
one of the most stable reaches studied.  Erosion occurred at 60 sites, or in 3.9 of 125
miles (on both sides of the river).  This area accounts for less than 3% of the reach.”
DLA @ E.1-17.

This conclusion is misleading because the majority of the banks in Hells Canyon are well
armored with large boulders and bedrock, and do not have the potential to erode.  

Recommendation:

IPC should recalculate the percentage of shoreline erosion based on the total amount of banks
that are erodable rather than the total shoreline available.

E.1.6.1. Wetland and Riparian Communities

The discussion of weedy exotic species in the DLA needs to be integrated with Technical
Report E.3.3-2.
 
Conclusions drawn in the DLA regarding weedy exotic species need to be integrated with the
findings in Technical Report E.3.3-2, Inventory of Rare Plants and Noxious Weeds Along the
Snake River Corridor in Hells Canyon, which is not in complete agreement with this particular
report.
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Recommendation:

Integrate the findings of the DLA concerning weedy exotic species better with the Inventory of
Rare Plants and Noxious Weeds Along the Snake River Corridor in Hells Canyon Report.

E.2 REPORT ON WATER USE AND QUALITY

GENERAL COMMENTS

IPC does not provide enough information to ensure that Oregon water quality standards will be
met.  While this issue is addressed in detail by the Oregon Department of Environmental Quality,
ODFW addresses specific concerns here as they relate to fish and wildlife.  Violations of
Oregon’s water quality standards for temperature, dissolved oxygen and total dissolved gas are
severe within the Project reach, and impair the populations of anadromous and resident fish, as
well as Threatened and Endangered species.

Fall chinook outmigration timing has shifted as a result of changes in the thermal regime from
HCC construction and reservoir operations.  The DLA reports the timing of fall chinook
outmigration ranges from May through August, with migration past Lower Granite Dam peaking
in early to mid-July.  DLA @ E.3-34.  Connor et al. (2002) conclude that dam construction
changed juvenile fall chinook salmon life history in the Snake River basin by shifting production
to areas with relatively cooler water temperatures and comparatively lower growth opportunity.
Consequently, smolt emigrations do not begin until late spring and summer.  Smolt passage in
the lower Snake River reservoirs occurs after spring runoff has ended, when summer
temperatures reach critical levels (Connor et al. 1998). 

Elevated dissolved gases can affect all aquatic organisms including fish and invertebrates.
Elevated TDG can cause gas bubble disease in fish and ultimately be lethal.  This is dependent
on the degree of supersaturation and duration of exposure.  It is common for fish dying of acute
gas bubble disease to die without showing visible lesions.  Fish may also succumb to secondary
affections caused by stress or anatomical changes to body surface (Weitkamp and Katz 1980).
High TDG levels persist in Oxbow and Hells Canyon Reservoirs and below Hells Canyon Dam
for miles, often for months at a time.  Fish suffering from TDG disease have been observed in
the vicinity of Hells Canyon Dam. Clearly, TDG violations have an impact in the project area. 

ODFW also notes that IPC does not provide specific measures for monitoring water quality.
Despite past requests from ODFW, Idaho Department of Fish and Game (IDFG), Washington
Department of Fish and Wildlife, National Marine Fisheries Service (NMFS), and the United
States Fish and Wildlife Service (USFWS) to install a permanent total dissolved gas and
temperature monitoring station below Hells Canyon Dam, IPC has refused to do so (June 23,
1997 letter to Steve Herndon).  ODFW understands that monitoring will be required under
Oregon’s 401 certification, and will coordinate with ODEQ to ensure that ODFW data needs are
met under future monitoring
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Recommendation: 

IPC should immediately install water quality monitoring stations above Brownlee Dam and
below Hells Canyon Dam for temperature and TDG.  Hourly data should be collected and made
available to resource agencies in a timely matter.  

E.2.2.2. EXISTING WATER QUALITY CONDITIONS WITHIN & DOWNSTREAM OF HCC

E.2.2.2.4. Total Dissolved Gas

IPC should avoid drawing conclusions about the effects of supersaturation to aquatic biota
until sufficient monitoring is completed.

IPC has not conducted any monitoring for signs of gas bubble disease.  Nor has it referenced on-
going research at Columbia River and Lower Snake River projects.  Additionally, IPC does not
consider potential impacts to resident fish in the reservoirs and below the Project, specifically
early life history stages such as white sturgeon larvae.   Consequently, any conclusions by IPC
regarding effects of supersaturation to aquatic biota, such as the statement below, are speculative
and should be removed from the FLA unless further monitoring is done to demonstrate
otherwise.

Adult steelhead trout (Oncorhynchus mykiss) and chinook salmon (Oncorhynchus
tshawytscha) captured at Hells Canyon Dam have exhibited symptoms of gas bubble
disease...Determining the source of gas bubble disease is problematic.  However, surveys
conducted during times of supersaturation failed to identify any symptoms in juvenile fall
chinook (W. Connor, USFWS, personal communication).  Effects of supersaturation to
aquatic biota would be less likely below the Brownlee and Oxbow dams because these
locations have deeper areas that may provide more refuge”.  DLA @ E.2-12.

Recommendation: 

Monitoring of gas bubble disease by IPC needs to be conducted to conclude there are no impacts
associated with exceedances of Oregon and Idaho standards.  Observations of both fish and TDG
concentrations strongly suggest that TDG is causing impairment in the Project reach.  IPC must
present measures in the FLA that will assure compliance with Oregon’s 110% saturation
standard below all three projects as required by Oregon water quality standards and the Clean
Water Act.

E.2.2.2.8.2. Trace Elements in Aquatic Life 

The FLA should indicate that the mercury concentrations in the Snake River-Hells Canyon
reach exceed the fish tissue target established by the TMDL. 

The DLA states that “none of the mercury concentrations in fillet samples exceeded either the
mean international standard of 0.5 micrograms per gram (ug/g) or the U.S. Food and Drug
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Administration action level of 1.0 ug/g for mercury in edible fish tissue….”  DLA @ E.2-20-21.
While this may be the case, the mercury concentrations in the Snake River-Hells Canyon (SR-
HC) reach do exceed the fish tissue target established by the TMDL.  Water column data was not
available to allow assessment of the use support status of aquatic life uses due to mercury
concentrations within the SR-HC system.  All fish tissue data available in this reach were
positive for mercury.  Oregon levels of concern were exceeded by 80% (0.35 mg/kg).  Both
Oregon and Idaho have issued fish consumption advisories based on these exceedances.
Additional concerns exist associated with the consumption of fish by waterfowl and wildlife,
particularly federally listed species such as bald eagles. 

E.2.2.2.8.4. Organochlorine Compounds in Aquatic Life

IPC needs to sample fish species in the HCC reservoirs to determine the effect of
contaminants in fish on wildlife species.

ODFW acknowledges most of the pesticides found in Project reservoirs originate outside of the
HCC.  However, reservoir concentrations were somewhat higher overall than tributary
concentrations.  ODFW remains concerned with the potential negative impacts of
bioaccumulation of organochlorine in wildlife that consume fish species in the HCC reservoirs.  

IPC did not conduct any studies to investigate the effect of contaminants in fish on wildlife
species.  Rather, IPC conducted a literature review and estimated potential effects from
bioaccumulation of analytes modeling. 

Recommendation:

IPC needs to sample fish species in the Project area and investigate potential bioaccumulation of
organochlorine compounds in fish-eating wildlife.

E.2.4. APPLICANT’S EXISTING AND PROPOSED MEASURES

E.2.5. CONTINUING IMPACT ON WATER QUALITY

IPC does not acknowledge that fall chinook outmigration timing has been affected as a
result of HCC construction and reservoir operations.

The DLA concludes that the presence of the HCC results in measurable improvements to
downstream conditions for coldwater biota.  DLA @ E.2-33.  Both the DLA and the draft
TMDL, however, acknowledge that HCC project operations result in delayed fall cooling and
delayed spring warming, compared with seasonal changes in the river upstream of the complex.
Fall chinook outmigration timing has shifted as a result of HCC construction and reservoir
operations.  Depending on flow year, delayed spring cooling below Hells Canyon Dam can delay
emergence between 1-4 weeks.  Smolts will not out-migrate until a critical size or temperature
threshold is reached.  Hence, delayed emergence is either delaying out-migration or the fish are
smaller at migration.  Both of these result in mortality and decreased survival. 
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Recommendation:

IPC needs to include measures in the FLA to mitigate for the shift in thermal regimes below
Hells Canyon Dam caused by Project operations. 

IPC did not conduct biological sampling to evaluate the site-specific effects of low DO or
elevated TDG levels on biota downstream of the HCC dams.  

The DLA states that “Given that demonstrable impairments are absent with current low DO
levels, continuing impacts related to future DO levels within and downstream of the Hells
Canyon Complex should be minimal.”  It also states that “Despite the elevated levels of total
dissolved gas, effects to biota in Oxbow and Hells Canyon reservoirs should continue to be
minor because of the large amount of habitat available at depths greater than 2 meters.”  DLA @
E.2-34.

IPC did not conduct biological sampling to evaluate the site-specific effects of low DO levels or
elevated TDG levels on biota within or downstream of the HCC.  In July of 1990, lethal
dissolved oxygen conditions (< 1 mg/L) exacerbated by high water temperatures (25-26o C)
caused the deaths of an observed 28 adult white sturgeon in the upper end of Brownlee
Reservoir.  TDG levels above 110% saturation have proven harmful to salmon and steelhead in
the Columbia River during monitoring of gas bubble disease, and impaired adults have been
observed at the base of Hells Canyon Dam.  IPC has not indicated it intends to modify operations
or structures sufficiently at Brownlee, Oxbow or Hells Canyon dams to reduce TDG to meet
Oregon water quality standards and its TMDL load allocation. Nor has the DLA provided
sufficient evidence that IPC’s dissolved oxygen allocation will be met.

Recommendation: 

IPC should develop a plan in consultation with ODEQ and IDEQ for meeting the TDG allocation
for the Hells Canyon Complex.  This plan should include implementation measures, a timeframe
and an effectiveness monitoring plan.  The plan should be included in the FLA and implemented
prior to receiving the new license.  IPC should also develop a similar management plan for
dissolved oxygen, as required for 401 certification.

E.3.0 GEOMORPHOLOGY AND SEDIMENT

IPC theorizes on the one hand that HCC sandbars are shrinking and on the other hand
that HCC sandbars are stable.

ODFW does not dispute that historic land uses accelerated erosion and sediment transport within
the Snake River Basin.  Throughout Appendix E.1-1, IPC references its “slug” theory as a
potential cause of shrinking sandbars.  IPC, however, also concludes that the sandbars in Hells
Canyon are stable, changing shape in response to varying flows and sediment loads in the river.
This is a significant contradiction from the shrinking sandbar (“slug”) theory.  DLA @ E.3-3.  
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Additionally, Appendix E.1-1 states that the Snake River at the Weiser Gage has been highly
stable during the period of record.  If a large “slug” of sediment passed the Weiser Gage, it
would seem reasonable that it would have been detected by channel aggradation or other forms
of adjustment.

Recommendation:

IPC should reconcile its conclusion that sandbars are shrinking with its conclusion that HCC
sandbars are stable.

There is insufficient data to substantiate IPC’s “slug of sediment” theory.

ODFW questions the following statement in the DLA.

Evidence indicates that anthropogenic factors in the last 150 years have changed
sediment loads in the river by initially increasing and then decreasing them (Technical
Report E.1-2).  But these sediments have apparently moved through the previously
existing river channel, with some areas of erosion and deposition, without substantially
changing the river channel.  DLA @ E.3-4.

The above statement likely refers to the “slug” theory.  IPC provided no data to substantiate this
theory.

Recommendation:

IPC should substantiate its “slug” theory.

E.3.0.2. GENERAL DESCRIPTION OF THE SNAKE RIVER BASIN

IPC did not adequately address the effects of daily ramping on sandbar and terrace erosion
in Hells Canyon.

The DLA statement that “HCC has had few effects on stream flows, sediment dynamics, and
channel morphology in Hells Canyon,” is potentially misleading.  DLA @ E.3-6.  ODFW agrees
that peak discharges are not markedly different from flows before construction of the HCC.
However, the HCC has significantly altered seasonal and daily discharge rates.  Prior to closure
of the complex, the change in discharge over a six-hour period was approximately 250-500 cfs.
Following closure, the HCC discharge over a six-hour period increased to 11,950-12,070 cfs.
Hourly ramping rates range from 2,000 to 3,000 cfs.  ODFW believes these fluctuations
adversely affect riparian plants, wildlife use, and aquatic habitat.  These large fluctuations may
be causing erosion of sandbars and terraces.  IPC has yet to address the effects of daily ramping
on sandbar and terrace erosion in Hells Canyon.

Sediment dynamics have been changed dramatically by construction and operation of the Hells
Canyon Complex.  More than 62,000 acre feet of sediment has been deposited in Brownlee
Reservoir since 1958.  An estimated average of 88,000 tons of sand and gravel enter Brownlee
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Reservoir each year.  Wilcox, Schmidt, and Grams (2002) estimated that over 9 million tons of
sand-sized material has been trapped by Brownlee Reservoir since 1958.  The effect of this
amount of material trapped by Brownlee Reservoir has not been addressed by IPC.

Recommendation:

IPC should address the effects of daily ramping on sandbar and terrace erosion in Hells Canyon. 

The DLA does not support the conclusion that relative to sediment dynamics, many of the
potential channel responses to differing sediment inputs cannot compete with larger
geologic controls.

IPC does not support the following statement in the DLA: “In terms of sediment dynamics, many
of the potential channel responses to differing sediment inputs simply cannot compete with
larger geologic controls at work in the canyon.”  DLA @ E.3-6.   The Salmon River near its
confluence with the Snake River is under the same set of “geological controls,” but has a very
different character.  The lower Salmon River contains numerous, large sandbars that are popular
camping sites for boaters.  The particle size distributions in the Snake River are radically
different upstream and downstream of the Salmon River confluence (Figure 2), which indicates
that the Salmon transports much finer material than the Snake.  Figure 2 clearly indicates that the
Snake River upstream of the Salmon River confluence is supply limited.

Recommendation:

IPC should support its statement that “In terms of sediment dynamics, many of the potential
channel responses to differing sediment inputs simply cannot compete with larger geologic
controls at work in the canyon.”  

E.3.0.3. UPSTREAM OF THE HELLS CANYON COMPLEX

E.3.0.3.1. Potential Sediment Transport

IPC should clarify its conclusions about incipient motion and gravel movement above and
below Hells Canyon Dam.

While the Snake River upstream of the HCC is incapable of transporting the sizes of material
that dominate the river downstream of the HCC (DLA @E.3-7-8), the Snake River upstream of
the HCC is, however, able to transport sands, silts, and small gravel particles.  IPC reports that
90,933 cubic yards of sand- and gravel-size particles are transported into Brownlee Reservoir
annually.  The USFS estimate that as much as 214,000 tons of sand size material is transported
past the Weiser Gage each year (Craig Kendall, USFS, personal communication).  The HCC
prevents this material from entering Hells Canyon, and is a direct project impact.

ODFW is concerned about resources that are dependent on smaller size classes of materials such
as sands and gravels, which are being trapped by the HCC.  River features, such as spawning
beds, sandbars and terraces are made up of materials ranging in size between 2-15 cm and 0.062
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and 2.0 mm, respectively.  This is the size range of materials that has been transported to and
trapped by the HCC.  The average median size of surface layer materials downstream of Hells
Canyon Dam is 144 mm, which is too large to provide suitable spawning and other habitat
features for fish.

IPC concludes that the Snake River upstream of the HCC is capable of moving gravels as large
as 1.2 inches, but then concludes that spawning gravels as small as 1 inch in Hells Canyon do not
move, even during flows exceeding 100,000 cfs.  The Snake River in Hells Canyon is much
steeper and more confined than upstream of the HCC, and therefore has a higher transport
capacity.  This contradiction indicates that IPC’s analysis of incipient motion in both reaches is
questionable.   

Recommendation:

IPC should reconcile the contradiction in its DLA whereby it concludes that the Snake River
upstream of the HCC is capable of moving gravels as large as 1.2 inches, but then concludes that
spawning gravels as small as 1 inch in Hells Canyon do not move, even during flows exceeding
100,000 cfs.

There appears to be some confusion about the difference between bed mobility and
stability.

Throughout Appendix E.1-1, bed mobility is often confused with stability.  Specifically, the
DLA states that 

Further evidence of the lack of bed-material mobility in this reach is the historical
stability found at one of the U.S. Geological Survey (USGS) gauging stations.  The
stability of the river at the Snake River at Weiser (13269000) gauging station was
evaluated, using both cross sections surveyed by the USGS over the time since the gauge
was installed in 1910 and the rating curves developed by the USGS to estimate flow at
this site.  Both methods confirm that, in this location, the river has experienced some
small changes but no substantial degradation, aggradation, or lateral movement.  DLA @
E.3-8.

ODFW notes that channel stability over time does not mean the bed is not mobile.  Rivers can
transport bedload and suspended sediment loads over time without significant channel
adjustments.  The fact that little change in channel morphology has been detected at the Weiser
Gage merely indicates that this reach of the river is graded (Mackin 1948) and is most likely in
an equilibrium state (Easterbrook 1993).  In addition, most of the sediment load carried by rivers
is in suspension, which would have no effect on bed characteristics.        

Recommendation:

This section in the FLA should be revised to recognize that although portions of the Snake River
have maintained channel stability over time, this evidence does not conclusively indicate that
sediment transport is not an active feature of this river’s mechanics.
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E.3.0.3.2. Anthropogenic Influences

IPC’s does not substantiate its statement about sediment effects on the Snake River during
the period prior to the closure of the HCC.

The following statement contained in the DLA is unsupported.  

[S]ediment supplies to the Hells Canyon reach of the Snake River have been substantially
modified by activities upstream of and prior in time to the construction and operation of
the HCC.  An accurate assignment of impact on sediment and geomorphology below the
HCC must take these other factors into account.  DLA @ E.3-10.

There is no documentation of sediment effects on the Snake River during the period prior to the
closure of the HCC.  A sediment budget has never been developed for the Snake River.
Therefore, IPC’s conclusion is not based on any measurable sediment production information.

Recommendation: 

An annual sediment monitoring program to measure sediment transport into Brownlee Reservoir
needs to be established.

E.3.0.4. 1. Sediments Trapped in Brownlee Reservoir

Expressing sand load as a percentage of total load without estimating and reporting the
average annual load is misleading.

The DLA indicates that “on average, about 80% of the suspended sediment in the Snake River
near Weiser is smaller than 0.062 mm, meaning that this sediment is predominantly silts and
clays.”  DLA @ E.3-11.  ODFW finds that expressing the sand load as only a percentage of the
total load is misleading, without determining the average annual load.  Wilcock, Schmidt, and
Grams (2002) analyzed suspended sediment data collected by the USGS at the Weiser Gage.
They conservatively estimated average annual sand load to be 208,000 tons for water years
1911-2000.  During the post-dam era (1959-2000), they conservatively estimate an average
annual sand load of 214,000 tons.  This equates to roughly 9 million tons (4,000 acre feet) of
sand that are trapped in Brownlee Reservoir (Craig Kendall, USFS, personal communication).  

Recommendation:

The FLA should calculate and report average annual load.

The 4% value misrepresents the volume of sandbar size material trapped in Brownlee
Reservoir.  

According to the DLA, “approximately 96% of the sediment trapped in Brownlee Reservoir
consists of fine sand, very fine sand, and silt-clay.”  DLA @ E.3-11.  It should be noted that the
remaining 4% value is a volume-weighted average of fine sand and larger material in the
reservoir, based on shallow samples.  This conclusion is somewhat misleading because the
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amount of material larger than fine sand is expressed as a proportion, rather than a total volume
or weight.  IPC estimates that Brownlee Reservoir has trapped approximately 62,000 acre-feet of
sediment between 1958 and 1998.  Using the 4% value (100%-96%) and an estimated
submerged sediment density of 65 lbs/ft3, approximately 2,500 acre feet (over 3.5 million tons)
of fine sand and larger material would be in Brownlee Reservoir.  Based on this value, an
average of 88,000 tons of fine sand and larger material entered Brownlee Reservoir each year
between 1958 and 1998.  Therefore, the trapping of sand and larger size materials is a direct
impact of operation of the HCC.

Sandbars in Hells Canyon consist of material ranging between 0.062 mm (very fine sand) and
2mm (very fine gravel).  The 4% value generated by IPC does not account for material in the
very fine sand size class.  Therefore, the 4% value underestimates the volume of sandbar size
material.  

The sediment sampling strategy deployed in the reservoir is not likely to provide a complete
accounting of the sediment sizes.  By only sampling the delta and thalweg, the sediment entering
from side tributaries is not included in the characterization.  Moreover, no sediment volume
estimates were presented for sediment accumulating in the reservoirs behind Oxbow and Hells
Canyon dams.  Quantification of these volumes is critical because this sediment would have been
delivered to the mainstem below Hells Canyon Dam and composed of a range of grain sizes
relevant to all major geomorphic issues in the Hells Canyon reach.

Recommendation: 

IPC needs to conduct an analysis of the effects of trapping over 9 million tons of sand that would
have otherwise been available for transport and deposit downstream of the project on sandbars
and terraces in Hells Canyon. This analysis should account for the sediment from several
tributaries and side canyons that is trapped in Oxbow and Hells Canyon reservoirs. 

E.3.0.5. DOWNSTREAM OF THE HELLS CANYON COMPLEX

E.3.0.5.1. Sediment Sources

ODFW believes IPC overestimated average sediment yield from tributaries below the HCC
by an order of magnitude.

The DLA reports that the total sediment yield from tributaries between the HCC and the Salmon
Rover is 16.6 million tons per year, of which 7.06 million tons per year are spawning size
gravels.  DLA @ E.3-13.  

Sediment supply from tributaries downstream from the HCC was calculated for 17 tributaries
accounting for 55% of the 538 mi2 area.  In 3 of the 17 tributaries IPC calculates zero sediment
supply.  It offers this result as evidence that their calculation approach is conservative.  However,
one could just as easily argue that their sediment yield estimates for other watersheds are
unreasonably large in the face of zero transport calculated for other watersheds.  The best
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conclusion is that the uncertainty associated with the estimates is enormous based on the
enormous range in sediment supply estimates (0 to 160,000 tons/mi2/yr).  

IPC estimates average sediment yield from the 17 tributaries below Hells Canyon Dam at 28,100
tons per square mile per year.  Application of this sediment yield to the remaining 45% of area
produces a total estimated sediment supply of 16.6 million tons per year.  DLA @ E.1-14.  This
value is more than 16 times the annual sediment load measured on the mainstem Snake River at
Weiser.

The average of all the sediment yield values in Table 7 in Technical Report E.1-1 is 956
tons/mi2/year.  Sediment yield values from tributaries in Grand Canyon are all less than 500
tons/mi2/year based on the values given in Table 7.  Grand Canyon and lands located on the
Colorado Plateau are well known for sparse vegetation and high erosion rates.  Hells Canyon
contains a mosaic of forests, grasslands, and bedrock outcrops.  It seems unreasonable that Hells
Canyon would produce 50 times more sediment per year than sparsely vegetated, erodable
landscapes in Grand Canyon.   

If a sediment yield of 28,100 tons/mi2/yr were applied to the 4100 mi2 drainage directly entering
the HCC, then sediment delivery to the HCC reservoirs would be 53,000 acre-feet each year, a
value almost as large as the 62,000 acre-feet reported by IPC over a 40-year period.  According
to Wilcock, Schmidt, and Grams (December 2002) in a review of IPC’s documents concerning
sediment-related impacts of the HCC dams on the Snake River in Hells canyon “More
remarkably, this rate of sediment supply would have entirely filled all available storage in all
three HCC reservoirs by about 1990.  The estimate of local tributary sediment yield is simply
implausible.” 

Jim O’Connor (USGS, Portland), in an October 2002 letter to Craig Kendall (USFS, Baker)
concluded that “Considering the width and length of the Snake River channel in the Hells
Canyon reach, these estimated tributary sediment inputs would have filled the channel with more
than 40 meters of sediment in the time since impoundment.  This is not a very plausible result,
especially in light of other analyses indicating that the channel is stable with very limited
sediment transport.”  In reference to Technical Report E.1-2, O’Connor further states “The report
relies on comparing the unverified estimate of 16.6 million tons/yr coming into Hells Canyon
below HCC to a partial but measured volume of 2.78 million tons/yr into Brownlee Reservoir to
conclude that the HCC has little effect on overall sediment transport through the Hells Canyon
reach.  But this comparison is of estimates derived from very different methods, both with large
and uncharacterized uncertainties.”  With the incipient motion results indicating only pockets of
bed material move under the flows currently experienced in this reach, O’Connor questions what
has happened to the more than 15 million tons of sediment that has been delivered by the
tributaries. 

The capacity based estimates of 28,100 tons/mi2/yr of sediment produced by local tributaries
into the Snake River are remarkably high.  The only measurements in the literature that approach
these values are from small areas of exceptionally disturbed or barren landscapes.  None are
comparable to the largely natural Hells Canyon area.  Also, no direct measurements of sediment
yield from these watersheds exist.    
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Vincent and Andrews (US Geological Survey, Colorado) in a letter to Craig Kendal (USFS,
Baker, November 2002) concluded IPC greatly overestimated the sediment supplied by
tributaries adjacent to the Hells Canyon Reach.  They indicated IPC’s estimated yield rivals that
from the most erosive sites in the world.  They also indicated that the estimated yield implies that
the entire 548 square mile landscape surrounding the Snake River is lowering at rates in excess
of one foot per century, 14 times faster than the rate at with the Snake River incised forming
Hells Canyon.  Applying the estimated yield to similar nearby watersheds indicates that both
Oxbow and Hells Canyon reservoirs would have filled and overflowed with sediment since they
were built. 

Recommendation:

IPC should recalculate its average sediment yield from tributaries below Hells Canyon Dam.

ODFW believes that the Snake River immediately below Hells Canyon Dam is sediment
hungry.

IPC states in the DLA that

The concentration of the suspended sediments coming into Brownlee Reservoir is several
orders of magnitude below what would be necessary to affect the transport capacity
downstream of Hells Canyon Dam (Technical Report E.1-1).  Therefore, trapping
sediments in Brownlee Reservoir does not make the river downstream any more
“sediment hungry” than it would be if the sediments in Brownlee Reservoir were
available downstream.  Additionally, the vast majority of particles trapped in Brownlee
Reservoir are too small to contribute significantly to channel features in the Hells Canyon
reach.  DLA @ E.3-13.

ODFW disagrees with this conclusion and believes that the Snake River immediately below
Hells Canyon Dam is, in fact, “sediment hungry.”  ODFW agrees that much of the sediment
supplies upstream of the HCC have been cut off by dams, including the HCC.  However, over
2,500 acre feet of sand and larger materials have been trapped in Brownlee Reservoir.  

Water released from Hells Canyon Dam contains virtually no suspended sediment, and bedload
transport is very limited due to the size of bed material downstream of the dam.  Natural rivers
dissipate energy in a variety of ways including turbulence, friction, and sediment transport
(Kondolf 1997).  When sediment-free water is released from dams, it has excess energy to erode
beds and banks.  This can result in coarsening of the bed material until a size class is reached that
cannot be moved (Kondolf 1997).  This coarsening of the bed can decrease the availability of
spawning gravels.
     
In addition, Grams and Schmidt (1999b) found that the number of sandbars lost since
construction of the HCC increases upstream towards Hells Canyon Dam.  This is strong evidence
that the Snake River is indeed sediment hungry.  What is sorely needed is a complete and
quantitative survey of sand bar changes before and after completion of the HCC, so that temporal
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and spatial trends can be identified and quantified.  Especially valuable would be information on
the volumes of sand involved.  The analyses provided by IPC of sand bar changes over the last
four years (1998-2001) and the period prior to 1968 completely miss the period of maximum
expected (and observed) change during the first couple decades after the closure of Hells Canyon
Dam. 

Recommendation:

IPC should review its conclusions regarding sediment transport and effects of the HCC on the
Snake River downstream of Hells Canyon Dam.

E.3.0.5.2. Sandbars

The sampling strategy developed by IPC does not fully characterize the sediment
deposition in Brownlee Reservoir.  

IPC’s conclusion that “under current watershed development, sources upstream of Brownlee
Reservoir do not provide the full range of sediment sizes required to maintain these sandbars” is
misleading.  DLA @ E.3-15.  This conclusion is misleading because the amount of material
larger than fine sand is expressed as a proportion, rather than a total volume or weight.  IPC
estimates that Brownlee Reservoir has trapped approximately 62,000 acre-feet of sediment
between 1958 and 1998.  IPC estimates that 4% of the sediments in Brownlee Reservoir are
made up of fine sand and larger.  Using the 4% value, approximately 2,500 acre feet (over 3.5
million tons) of fine sand and larger material would be in Brownlee Reservoir.  Using the 4%
value and an estimated submerged sediment density of 65 lbs/ft3, it is estimated that Brownlee
Reservoir may contain over 3.5 million tons of fine sand and larger material.  Based on this
value, an average of 88,000 tons of this material entered Brownlee Reservoir each year between
1958 and 1998.  In addition, IPC failed to address sediment contributions from the tributaries
that drain directly into the HCC.  

Wilcock, Schmidt and Grams conservatively estimate that the average annual sand load of the
Snake River (at the Weiser Gage) is approximately 214,000 tons (over 4,000 acre feet).
Assuming an average annual sand load of approximately 214,000 tons, Brownlee Reservoir has
likely trapped over 9 million tons of sand-sized material (Craig Kendall, USFS, personal
communication).  

The sampling strategy developed by IPC does not fully characterize the sediment deposition in
Brownlee Reservoir.  Although details of the reservoir survey are elusive, ODFW suspects that
the limited number of sediment samples, and the locations of samples, is insufficient to
accurately characterize the overall texture of the reservoir sediments.  By only sampling the delta
and thalweg, sediment entering from side tributaries is not included in the characterization.
Some sand size material may be deposited on the channel margins, and in backwater areas.
These features were not sampled by IPC.  

Twenty-one percent of the suspended sediment mass passing the Weiser gage is sand, but only
16% of the sediment mass in the reservoir is reported to be sand plus some amount of gravel.  It
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appears that the sand supply is being diluted by silt and clay that enters between the Weiser gage
and Brownlee Dam.  Given the more rugged terrain downstream of the gage, we would expect a
proportionally smaller supply of silt and clay downstream of the gage, compared to that upstream
of the gage (Letter from Vincent and Andrews to Kendall 2002).  Lastly, Observations of
sediment deposition at RM 239 suggest that sand and larger materials are forming bars in the
reservoir/river, and allowing the colonization of riparian vegetation (John Anderson, USFS
Consultant, personal communication).

Recommendation:

IPC should develop a sediment sampling strategy that fully characterizes the sediment deposition
in Brownlee Reservoir.

Because the aerial photographs used in the sandbar analysis do not cover the post-dam
period, it is impossible to draw conclusions about the effects the HCC has had on sandbar
and terrace erosion from their analysis.  

According to the DLA, “sandbars have been, and continue to be, dynamic features of the river
system, features that grow, shrink, and change shape in response to varying flows and sediment
loads in the river.”  DLA @ E.3-15-16.  IPC’s conclusion is based on sandbar surveys, aerial
photo analysis, and sandbar counts.  Between 1997 and 2000, IPC conducted field surveys of
Pine Bar, Salt Creek Bar, Fish Trap Bar, and China Bar.  In general, the survey data show both
erosion and deposition during the survey periods, except for Salt Creek Bar, which shows only
erosion between 1998 and 2000.  

Using aerial photographs for the period 1946-1968, IPC calculated the surface areas of 10
sandbars (between RM192 and RM230).  This investigation indicates no net decrease in sandbar
surface area for the analysis period.  Brownlee Dam was completed in 1958, and Oxbow and
Hells Canyon Dams were completed in 1961 and 1967, respectively.  As a result, IPC’s analysis
of aerial photos covering the period between 1946 and 1968 only evaluates a maximum of ten
years of project effects.  In contrast, Grams and Schmidt (1999a and 1999b) studied several
sandbars in Hells Canyon using aerial photographs and field surveys.  Their studies clearly
document substantial erosion of sandbar features throughout the canyon, particularly along the
upper reaches close to Hells Canyon Dam.  At the Tin Shed and Camp Creek sites, Grams and
Schmidt (1999a) found that the 1996 sandbar surface areas for these two sites were only 23 and
32 percent of their size in 1964, respectively.  

Grams and Schmidt (1999b) found that the number of sandbars lost since construction of the
HCC increases upstream towards Hells Canyon Dam.  This is strong evidence that the Snake
River is indeed sediment hungry.  What is sorely needed is a complete and quantitative survey of
sand bar changes before and after completion of the HCC, so that temporal and spatial trends can
be identified and quantified.  Especially valuable would be information on the volumes of sand
involved.  The analyses provided by IPC of sand bar changes over the last four years (1998-
2001) and the period prior to 1968 completely miss the period of maximum expected (and
observed) change during the first couple decades after the closure of Hells Canyon Dam. 
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In addition, IPC counted the number of sandbars using 1946 and 1955 aerial photographs, and
found no net loss.  Because the aerial photographs used in this analysis do not cover the post-
dam period, it is impossible to draw conclusions about the effects the HCC has had on sandbar
and terrace erosion from their analysis.  

Recommendation:

IPC should conduct a complete and quantitative survey of sand bar changes before and after
completion of the HCC, so that temporal and spatial trends can be identified and quantified.  IPC
should better compare results of its sandbar studies to those by Grams and Schmidt including
additional analysis using aerial photographs that cover the post-dam period to better understand
project effects on sandbar and terrace erosion.

IPC uses unsubstantiated assumptions to discount analyses by Grams and Schmidt (1999a
and 1999b) on Hells Canyon sandbar stability.

IPC refers to its analysis of the proportion of fine sediments in Brownlee reservoir as evidence
that contradicts Grams and Schmidt’s conclusions regarding sandbar degradation in Hells
Canyon.  DLA @ E.3-16.  As noted above, ODFW believes that IPC’s Brownlee reservoir
sediment analysis is misleading because the sampling strategy developed by IPC does not fully
characterize the sediment deposition in Brownlee Reservoir, there is not determination of the
sediment volume in Oxbow and Hells Canyon reservoirs, and the estimate of sediment input
from tributaries is grossly overestimated.

New analysis by Wilcock, Schmidt, and Grams (2002) raises questions about IPC’s sediment
analysis.  In 2002, Wilcock, Schmidt and Grams analyzed suspended sediment data collected
between 1977 and 1999 at the Weiser Gage and conservatively estimate the average annual
sediment load to be 978,000 tons for the post dam period (1959-2000).  Of this total load,
214,000 tons (22%) are in the sand-sized range.  Using these estimates, Brownlee Reservoir may
contain at least 9 million tons of material that would be useful in building and maintaining
sandbars in Hells Canyon (Craig Kendall, USFS, personal communication).  

The anthropogenic disturbances that IPC refers to in the DLA on page E.3-16 are most likely
related to its slug theory.  In Appendix Reports E.1-1 and E.1-2, IPC suggests that a “slug” of
sediment that is currently moving out of Hells Canyon may explain shrinking sandbars.  But, IPC
later concludes that several key sandbars throughout Hells Canyon are stable, based on analysis
of aerial photos, bar surveys, and bar counts.  These conclusions are contradictory.    

Unfortunately, IPC provides no data to substantiate its “slug of sediment” theory.  There is no
actual data presented for elevated sediment loads in the Hells Canyon reach nor is there
presented evidence for geomorphic consequences of such elevated sediment loads.  What IPC
does present is anecdotal accounts, speculations based on observations from other basins, and
isolated measurements.  

In addition, IPC provides insufficient data to indicate this slug is not located upstream of the
HCC or in the Columbia River nor is there data that suggests this slug happens to be between the
Salmon River and Hells Canyon Dam.  Recent research is showing that sediment produced from
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landscape disturbance does not move as a “wave” through the system, but instead disperses and
diffuses as it moves downstream (Sutherland et al. 2002).  

IPC places the onset of all erosive activities far too early.  The Hudson’s Bay Company’s
regional headquarters and shipping port was not consolidated at Fort Vancouver, Washington
until 1825 and they did not build the Idaho centers of the fur trade at Fort Boise on the Snake
River and Fort Hall until 1834 (Highsmith 1973).  The first permanent settler in Idaho of
European decent did not establish his farm near Lapwai, which is outside the Snake River Basin
until 1940.  The cattle business in Idaho did not begin until 1870, and that was on a small scale
(Highsmith 1973).  Mining did begin in the 1860’s, but impacted only an extremely small
fraction of the Snake River watershed, and sediment from point sources tends to become diffused
by dilution and local temporary storage as the sediment moves downstream. 

Recommendation:

IPC should reconsider conclusions it reached regarding sediment trapping in Brownlee in light of
other expert analysis.  IPC should reconcile the contradiction noted in its DLA that on the one
hand several key sandbars are stable while on the other hand sandbars are shrinking in Hells
Canyon.

E.3.0.5.3. Bed and Bank Stability

IPC’s conclusion that operation of the HCC does not cause erosion is misleading.

IPC’s conclusion that “operation of the HCC does not appear to cause most of the erosion.
Instead, this finding suggests that anthropogenic disturbances (such as recreational foot traffic)
or other hillslope processes (such as groundwater seepage) probably cause the localized erosion”
is misleading because the majority of the banks in Hells Canyon are well armored with large
boulders and bedrock.  IPC’s conclusion that “bank erosion occurs in only about 3% of the Hells
Canyon reach” is misleading for the same reason.  DLA @ E.3-22.  

Recommendation:

IPC should recalculate the percentage of shoreline erosion based on the total amount of banks
that are erodable rather than total shoreline available.  IPC should analyze the rate of bank
erosion at those sites where sediment would be expected to accumulate rather than utilize a
percentage of the total bank area, since so much of the banks are armored with large boulders
and bedrock.

The DLA did not ascribe primary responsibility to the project for terrace erosion.

HCC indicates that placer mining impacted beach and terrace areas.  DLA @ E.3-19.  ODFW
notes that the effects of placer mining on terrace erosion are relatively minor.  Moreover, ODFW
believes that daily ramping and sediment-starved floods are primarily responsible for the
accelerated erosion of terraces in Hells Canyon.  
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Recommendation:

IPC should fully recognize the impact that its project’s daily ramping and sediment-starved
floods have on Hells Canyon terrace erosion.

IPC erroneously discounts analyses by Grams and Schmidt (1999a and 1999b). 

IPC attempts to discount analyses of Grams and Schmidt by concluding:

“However, their conclusion incorrectly assumed that the HCC severely limits the amount
of material that would be available to replenish sandbars; it neglects all of the local
sources of sediment that continue to contribute loads to the mainstem and its geomorphic
features; and possibly most importantly, it ignores all anthropogenic influence upstream
of the HCC.  As with bed materials, local sources appear to have been primary
contributors to sandbar features for a geologically long period of time, given the
mineralogy of these materials.  And, as discussed in section E.3.0.5.2, drawing any
conclusions about the effects of HCC operations without also considering the
contributions from local tributaries and the influences upstream of the HCC is
inappropriate”.  

As indicated earlier, ODFW believes IPC and the DLA use unsubstantiated assumptions to
discount analyses by Grams and Schmidt (1999a and 1999b) on Hells Canyon sandbar stability.
Refer to ODFW comments in section E.3.0.5.2.  As indicated in comments in section E.3.0.5.1,
IPC appears to overestimate average sediment yield from tributaries below the HCC by an order
of magnitude.  ODFW also believes assumptions regarding the mineralogy of bed materials
above and below the Project do not provide conclusive evidence regarding effects of the Project
on sediment transport.  The DLA refers to analyses of sediments below and above HCC that
indicate a “…distinctly different mineralogy…”  DLA @ E.1-15.  Based on this information,
IPC concludes that bed materials below the Project are derived from local sources, not from
upstream sources.  ODFW questions the results of this analysis even though most upstream
sediments have been prevented from passing since the Project was constructed.  The mineralogy
of both upstream and downstream samples is largely indistinguishable, with the exception of the
appearance of small amounts of metamorphic rock (1-10%) in the Hells Canyon samples (Figure
1, lower panel, of Appendix F).  Also, IPC provides no evidence that sampling methods below
Hells Canyon Dam incorporated sediments from pre-Dam origin.  In order to determine whether
the HCC has altered the sediment supply to Hells Canyon, it is necessary to demonstrate that
sediments sampled within Hells Canyon are of pre-dam origin.  It is then necessary to show
upstream sediments differ significantly from pre-dam deposits.  Therefore, ODFW does not
agree with IPC’s implied conclusion that prior to Project construction, sediments from above
HCC were not a significant component of bed materials below the HCC.  

In addition, Grams and Schmidt (1999b) found that the frequency of sandbars and the rates of
erosion increase with distance downstream of Hells Canyon Dam.  Based on aerial photography,
the greatest erosion of sandbars occurred during the period of 1964-1973.  In addition, the
highest amounts of erosion occurred in the reaches closest to Hells Canyon Dam.  Erosion rates
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have generally decreased since 1973 along the upper reaches, but have increased along the lower
reaches.  This suggests a cause and effect relationship between the HCC and sandbar erosion.

Recommendation:  

The FLA should recognize that sampling may not have included pre-dam deposits.  Also, it
should recognize that mineralogy of bed materials above and below the Project is largely
indistinguishable.

E.3.0.6.1. Aquatic Resources

IPC’s entrainment estimates based on flow models and specified values of the entrainment
threshold do not provide reliable estimates of spawning gravel behavior.

IPC’s sediment study results indicated that spawning beds for fall chinook salmon “are stable
and that significant supplies of new materials are available in a broad range of sizes.”  DLA @
E.3-19-20.  The methods used by IPC to evaluate bed mobility are approximate.  The conclusion
that the bed is generally immobile is correct for large stretches of river composed of cobbles and
boulders.  However, ODFW concurs with Wilcock et al. (2002) that suspect that smaller gravels
suitable for spawning are likely mobile under post-dam conditions and further study is needed to
confirm this mobility.  If spawning gravels in Hells Canyon are occasionally mobilized, then
they are transported downstream at some rate, and their maintenance requires an upstream
supply.  Under post-dam conditions, this supply must come from the local tributaries.  ODFW
concurs that tributaries in Hells Canyon contribute material useful for maintaining sandbars and
gravel beds.  However, there is a concern that the tributaries do not contribute enough material to
sustain gravel beds and sandbars over long time frames.  The studies conducted by Grams and
Schmidt (1999a and 1999b) clearly indicate a net erosion of sandbar and terrace features at
several key sites throughout the canyon, which suggests that sediment from local sources is not
sufficient to maintain these features.
Reliable conclusions concerning gravel mobility require direct field observations and cannot be
based on hydraulic models and calculated values of dimensionless shear stress.  

This conclusion is also based on a “cookbook” analysis of entrainment, which does not account
for the extreme variability and complexity of sediment transport in gravel bed rivers.  Shear
stress values for flows ranging between 30,000 and 300,000 cfs were generated by the MIKE 11
1dimensional hydrodynamic model.  Bed shear stress can have relatively high spatial and
temporal variability (Wohl 2000).  Shear stress is very sensitive to water surface slope, and the
MIKE 11 model may not provide an accurate representation of slopes over such a wide range of
flows and channel characteristics.  In addition, water depths generated by the model may not be
fully accurate.  Andrews (1983) reported that a variety of bed material sizes may be entrained
within a small range of shear stress values.  Therefore, small differences in shear stresses may
create vastly different results in terms of bed mobility.

In Appendix E.1-1 (section 9.5.3), IPC provides detailed discussions about studies related to
sediment transport and critical dimensionless shear stress.  In particular, IPC referenced Andrews
(1983) which describes a relationship between critical dimensionless shear stress and surface and
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sub-surface particle size distributions.  Yet, in determining the critical dimensionless shear stress
for spawning gravels, it appears that IPC arbitrarily used 1 and 2 inch particle sizes (Tables 9 and
10 of Appendix E.1-1).  The critical dimensionless shear stress is more closely correlated with
the ratio of the particle size in question to the median sub-surface particle size (Andrews 1983).
Therefore, IPC’s selection of 0.047 as a dimensionless shear stress value is likely invalid.

In addition, IPC’s conclusion about the stability of spawning gravels is questionable when
viewed in light of sediment yield estimates from local tributaries.  IPC estimates the average
annual yield of gravel-size material from local tributaries is approximately 7 million tons.  If this
is truly the case, then the Snake River would be filled with approximately 2 feet of gravel
material, based on IPC’s sediment yield estimates from local sources.  This is a significant
contradiction, and illustrates the fact that IPC’s estimates of sediment yield and gravel mobility
are not realistic.

Recommendation:

IPC needs to conduct a study to directly observe gravel motion in the field to understand gravel
entrainment and transport.

ODFW believes that HCC is responsible for sediment starved floods.

Contrary to IPC’s statement that “HCC neither caused sediment-starved floods, nor has been the
sole, or even the primary, cause of the loss of sand-sized floods materials in the Hells Canyon
Reach,” ODFW believes that construction of the HCC is indeed responsible for sediment-starved
floods.  DLA @ E.3-21.  ODFW takes this position because Brownlee Reservoir contains an
estimated 9 million tons of sand-sized material.  The HCC prevents this material from entering
Hells Canyon, and is a direct project impact.  In addition, the three reservoirs intercept all
sediment from local tributaries and hill slope processes.  

IPC presents no data that distinguishes the relative effects of flows below and above 30,000 cfs
on sandbar and terrace erosion.  It is likely that daily ramping (below 30,000 cfs) and flooding
(above 30,000 cfs) both affect sandbar and terrace erosion.  However, the relative proportion of
these effects is unknown.  ODFW also refers the reader to its comments and conclusions in
section E.3.0.5.1. regarding the Snake River immediately below Hells Canyon Dam being
sediment hungry.

Recommendation:

IPC should review its conclusions regarding sediment transport and effects of the HCC on the
Snake River downstream of Hells Canyon Dam.

E.3.1 FISH AND SNAIL RESOURCES

GENERAL COMMENTS

IPC does not propose mitigation for impacts to Pacific lamprey.
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Historical distribution of Pacific lamprey throughout the Northwest was similar to that of Pacific
salmon.  Within the Snake River Basin, these fish were observed at least as far upstream as
Lower Salmon Falls.  Construction and operation of the HCC has extirpated Pacific lamprey
from areas within and above the project.  Hells Canyon Dam is currently the upstream terminus
of migration within the Snake River.

Lamprey are an important prey species and an important part of the ecosystem.  Numbers have
declined significantly throughout the Columbia Basin and the potential for the species to become
listed is real.  Lamprey counts at Ice Harbor Dam decreased from 50,000 in 1963 to fewer than
400 since 1977 (Close et al. 1995).  Among the identified factors for decline are passage
problems for adult and juvenile lamprey migrating through dams and declining conditions of
spawning and rearing habitat in freshwater.

No field studies were undertaken by IPC to determine the distribution of Pacific lamprey in the
Snake River tributaries that are part of the relicensing study area below Hells Canyon Dam.
Most importantly, IPC has not proposed any mitigation measures for ongoing impacts to this
anadromous fish species caused by project operations.

Recommendation:

IPC should continue collecting information about Pacific lamprey that may be using tributaries
below Hells Canyon Dam.  IPC should develop and propose measures for inclusion in the FLA
to mitigate for impacts to Pacific lamprey caused by ongoing operations of the HCC. 

IPC does not provide information on macroinvertebrates nor tie available information to
fish productivity.

The DLA does not contain information on the macroinvertebrate community within in the study
reach nor discuss Technical Report E.3.1-8, “Benthic Macroinvertebrates of Hells Canyon.”
According to Technical Report E.3.1-8 the current Macro- or microinvertebrate community
probably bears little resemblance to the community that existed in the Snake River before
Brownlee Reservoir was formed.  The macroinvertebrate populations in the Snake River above
Brownlee Reservoir are heavily influenced by pollution from urban and agricultural practices.
Brownlee Reservoir acts as a trap for sediment and chemical pollution.  These pollutants create a
nutrient rich area that produces high densities of zooplankton but have reduced the diversity of
taxa.  

The macroinvertebrates in Oxbow and Hells Canyon reservoirs belong to a transitional
community with characteristics between the communities of the Brownlee and Hells Canyon
tailwaters.  The individuals are a mix of riverine and lake/reservoir species.  The
macroinvertebrate community in the Hells Canyon reach has a richer mix of taxa but not
characteristic of communities associated with an undisturbed or unimpounded river.  

The tailrace and tailwaters below Hells Canyon Dam have a macroinvertebrate population that is
depressed for 17 miles.  This depressed population is likely caused by low oxygen levels and
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temperature.  Ammonia production from the reservoirs is another factor that may contribute to
this low population.

The macroinvertebrate study needs to be connected to food habits.  Objective 4 of the
macroinvertebrate study was to look at food requirements of fish in the reservoir.  Understanding
the role of macroinvertebrates as food in the reservoirs is related to studies of resident
warmwater species as well as redband trout, bull trout, and white sturgeon.  ODFW requested
that IPC look at adfluvial populations of bull trout and redband trout to examine the food
availability in the tributaries and the reservoirs to help assess whether reservoir operations affect
the volume and availability of food for fish (Letter from Burchfield to Randolph, July 1999).
This review would help assess the effect (enhance or limit) on fish populations which depend on
both the reservoirs and stream systems for their life histories. 

Recommendation:

IPC should provide further analysis of the causes of the reduced population of
macroinvertebrates in the 17.6 miles below Hells Canyon Dam.  IPC should conduct and present
results of the food habits study requested by ODFW.

E.3.1.1. DESCRIPTION OF FISH AND SNAIL RESOURCES

The DLA does not clearly list the fish species that are prevented from migrating as a result
of the barriers created by HCC dams 

IPC states in the DLA that the HCC dams became migration barriers, primarily for anadromous
species.  DLA @ E.3-26.  However, once fish passage was abandoned at the Project, the HCC
became a migration barrier for all fish species.  Native Oregon fish that migrate for life cycle
needs impacted by the HCC include Pacific lamprey, white sturgeon, chinook salmon, sockeye
salmon, bull trout, steelhead, rainbow/redband trout, mountain whitefish, northern pikeminnow,
bridgelip sucker, and largescale sucker.

The draft bull trout recovery plan (Chapter 13, USFWS 2002) identifies habitat fragmentation
and degradation as the most likely limiting factors for bull trout throughout the Hells Canyon
Complex Recovery Unit.  In the Snake River, large dams of the HCC lack fish passage and have
isolated bull trout among three basins, the Pine Creek and Indian Creek watersheds, Wildhorse
River, and Powder River.  The HCC dams restrict movement of migratory bull trout within the
Snake River and among tributaries, isolating tributaries and possibly contributing to the
elimination of migratory bull trout in some streams (Grunder 1999).

Recommendation:

In this section of the FLA, IPC should recognize and list all of the many fish species that are
prevented from migrating as a result of the HCC dams.

E.3.1.1.1.2.1. Snake River Spring/Summer Chinook Salmon - E.3.1.1.1.2.4. Steelhead
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IPC does not compare the magnitude of existing habitat for Snake River anadromous fish
with historic habitat and that potentially available above HCC.

The DLA indicates major river basins containing spawning and rearing habitat for Snake River
spring/summer chinook, fall chinook, and sockeye salmon and summer steelhead Evolutionarily
Significant Units (ESUs) make up 22,390, 13,679, 510, 29,282 and square miles in Idaho,
Oregon, and Washington, respectively.  DLA @ E.3-28-30.

Prior to construction of Swan Falls Dam, an estimated 41,372 square miles of habitat was
available to adult salmon, steelhead, and lamprey upstream of Hells Canyon Dam.  At present, it
is estimated that 23,042 square miles of habitat is available upstream of Hells Canyon Dam
should passage be provided through all of IPC’s mainstem hydroelectric projects.  Of this, 9,973
square miles would be made accessible through passage at the HCC dams: 9,310 square miles
above Brownlee Dam, 211 square miles between Oxbow and Brownlee dams, and 452 square
miles between Hells Canyon and Oxbow dams.

Recommendation:

The FLA should include in this section a comparison of existing to historic habitat prior to
construction of Swan Falls Dam, as well as estimates of potentially available habitat if passage
were provided to tributaries above Hells Canyon Dam and to reaches above Brownlee.

E.3.1.1.2.1.1. Chinook Salmon – Fall Chinook Salmon

IPC does not acknowledge that fall chinook outmigration timing has shifted as a result of
HCC construction and reservoir operations.
 
The DLA reports the timing of fall chinook outmigration ranges from May through August, with
migration past Lower Granite Dam peaking in early to mid-July.  DLA @ E.3-34.  Connor et al.
(2002) conclude that dam construction changed juvenile fall chinook salmon life history in the
Snake River basin by shifting production to areas with relatively cooler water temperatures and
comparatively lower growth opportunity.  Consequently, smolt emigrations do not begin until
late spring and summer.  Smolt passage in the lower Snake River reservoirs occurs after spring
runoff has ended, when summer temperatures reach critical levels (Connor et al. 1998).

Recommendation:

The FLA should reflect that the present outmigration timing for fall chinook has been artificially
delayed to late spring and summer as a result of HCC construction and operation.

E.3.1.1.2.2.1. Historical Distribution and Status

Fall Chinook Salmon in the Mainstem Snake River

Historic estimates of fall chinook produced above the site of the HCC based on stream
distance are inaccurate.
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The DLA reports that as many as 450,000 fall chinook salmon returned annually to the Snake
River prior to the 1900s, with about 214,000 spawning upstream of the HCC.  DLA @ E.3-41-
42.  In Chapter 6 of Technical Report E.3.1-2, Chandler and Chapman indicate the estimated pre-
development runs of fall chinook salmon ranged between 288,000 to 450,000.  Using stream
distance alone, approximately 60% of the production of ocean-annulus fish would have occurred
above the HCC.  Based on this 60%, they estimated 214,000, would be allocated to the area
upstream of the HCC.  However, using 60% results in 172,800 to 270,000 fall chinook salmon
upstream of the HCC.  It appears that IPC incorrectly estimated numbers of fall chinook that
historically were produced above HCC.
 
Recommendation:

IPC should recalculate estimates of fall chinook apportioned to areas above the HCC based on
the 60% of production area estimate.

The derivations for fall chinook escapement estimates are not provided in the DLA, nor are
jack returns included.   

IPC estimates an escapement of 16,387 fall chinook past the present-day Hells Canyon Dam site.
Accounting for in-river harvest, escapement to the mouth of the Columbia River from reaches
above Hells Canyon Dam is estimated at 29,936.  DLA @ E.3-42.

IPC does not include estimates of jack returns.  In addition, harvest estimates and dam
conversion rates are not provided.  It is unclear if IPC considered trapping efficiency in run size
estimates. 

Recommendation:

IPC needs to provide harvest estimates and dam conversion rates for fall chinook salmon used to
estimate escapement at the mouth of the Columbia River. This estimate should  include a
discussion of trapping efficiency used in run size estimates.  IPC also needs to calculate jack fall
chinook escapement to the mouth of the Columbia River.  

Anadromous Fish in Snake River Tributaries

Production area estimates are presented as percentages without also describing area in
square miles.

IPC estimates that at the time of construction of Brownlee Dam in the 1950s, only 22.4% of the
historical production area remained, approximately 12% of the anadromous production area,
historical and present, of the entire Snake River basin.  DLA @ E.3-46. 

Presenting production area as a percentage is not meaningful without including total area.

Recommendation:
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IPC should present production area in square miles.

IPC appears to present contradictory information regarding presence of anadromous fish
in the Burnt River immediately prior to construction of Brownlee.

IPC indicates that immediately before construction of Brownlee Reservoir the Burnt River no
longer supported anadromous fish.  DLA @ E.3-46.  However, on page E.3-49, IPC indicates
steelhead were less subject to some of the effects of land uses than spring/summer chinook were.
IPC cites evidence of this advantage as the documentation of some steelhead runs remaining in
some of the smaller tributaries to the Burnt River prior to construction of Brownlee Dam.
Therefore, IPC’s statement on page E.3-46 is inconsistent with this finding. 

Recommendation:  

The FLA should clarify that some steelhead runs persisted in tributaries of the Burnt River prior
to construction of Brownlee Dam.

The derivations of spring/summer chinook and steelhead escapement estimates are not
clear in the DLA, nor are jack returns presented.   

The DLA indicates that estimates of adult escapement to tributaries immediately before the
influence of the HCC are 1,857 spring/summer chinook salmon and 7,534 steelhead.  Accounting
for losses of adults to ocean and river harvest and to passage through projects in place in the
lower Columbia River, estimates of ocean recruits at two-ocean age are 5,540 spring/summer
chinook salmon and 16,388 steelhead.  DLA @ E.3-46-47

It is unclear if escapement to tributaries is referring to those within and above the site of the
HCC.  IPC does not present information on estimated escapement of jacks.

IPC explains later in this section that its total steelhead adult escapement estimate of 7,534 was
based on returns to the HCC fish traps and returns to Pine and Indian creeks.  Expanding these
escapements to account for ocean harvest, in-river harvest, and losses at Columbia River
projects, the estimate of adult escapement to the mouth of the Columbia River was 16,388.  DLA
@ E.3-50.

Recommendation:

IPC should clarify which tributaries are included in escapement estimates for spring/summer
chinook and discuss trapping efficiency used in run size estimates for all species.  IPC needs to
provide harvest estimates and dam conversion rates used to estimate spring/summer chinook and
steelhead escapement at the mouth of the Columbia River.  IPC also needs to calculate jack
spring/summer chinook escapement to the mouth of the Columbia River.  

The DLA draws conclusions regarding the effects of pre-project tributary habitat
conditions on anadromous fish without providing supporting documentation.
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The DLA contains assertions with very little documentation, such as the following paragraph:

Spring/summer chinook adults returned to spawning areas as flows decreased and during
the period that irrigation withdrawals would be occurring in many of the basins….The
combination of these two land uses probably reduced the suitability availability of
spawning and rearing areas and, in many cases, eliminated access to more favorable
areas.  DLA @ E.3-52

The DLA cites the Burnt and Malheur rivers no longer supporting spring/summer chinook prior
to construction of the HCC as an example of reduction in spring/summer chinook abundance and
habitat available for many of the basins that were accessible prior to construction of the HCC.
DLA @ E.3-52-53.  However, it does not explain what caused habitat degradation nor why
spring/summer chinook were extirpated from these basins.  Rather the DLA mentions that
irrigation practices and chronic effects from mining are thought to be causes of extirpation of
chinook from accessible portions of these basins.

Another example is found on the next page of the DLA:
 

Similarly, partial barriers were reported for spring chinook in the Powder Basin.  Water
diversions and withdrawals, as well as the warmer water temperatures associated with
these diversions and withdrawals, undoubtedly also had a profound effect on the habitats
of spring chinook in Pine Creek prior to the HCC construction.  DLA @ E.3-53

Recommendation:

Data and supporting information needs to be provided for IPC’s assertions.

E.3.1.1.2.3.1. Distribution & Status of Fall Chinook in Mainstem Snake

The DLA inappropriately concludes that dissolved oxygen in the hyporheic zone is suitable for
incubating fall chinook embryos.

The DLA asserts that dissolved oxygen levels in the hyporheic zone, measured in late September
in the Snake River above its confluence with the Salmon River, generally exceeded levels
necessary to incubate salmon embryos (approximately 5 mg/L).  DLA @ E.3-60.  ODFW
questions that DO levels as low as 5 mg/L are sufficient for incubating salmon embryos.

Recommendation:

IPC needs to provide scientific evidence that dissolved oxygen levels at low as 5 mg/L are not
harmful to incubating embryos.

The effect of the HCC on the timing of fall chinook outmigration is not acknowledged in
the DLA.
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The DLA reports that the timing of fall chinook outmigration ranges from May through August,
with the migration period past Lower Granite Dam peaking in early to mid-July.  Historically,
before Hells Canyon Dam and the lower Snake River dams were built, all races of chinook
salmon had migrated past the Lower Granite Dam site by the end of June.  DLA @ E.3-64.

Although IPC recognizes that fall chinook outmigration timing has shifted from pre-dam eras, it
does not acknowledge that the HCC projects played a key role in creating this shift.  Connor et
al. (2002) conclude that dam construction changed juvenile fall chinook salmon life history in
the Snake River basin by shifting production to areas with relatively cooler water temperatures
and comparatively lower growth opportunity. They report that on average, winter-spring water
temperature for brood years 1960-1969 were 1-3o C warmer in the Marsing reach of the Snake
River than in current fall chinook spawning areas during brood years 1991-1998.  Mean spring
water temperatures were also an average of 2-4o C warmer in the Marsing reach of the Snake
River than in current spawning areas.   Consequently, smolt emigrations do not begin until late
spring and summer.  Smolt passage in the lower Snake River reservoirs now occurs after spring
runoff has ended, when summer temperatures reach critical levels (Connor et al. 1998).

Recommendation:  

The FLA should include reference to the Connor studies (2002 and 1998), and identify the effect
of HCC projects on the shift of seasonal water temperatures below the project and on the
protracted growth and migration of juvenile fall chinook.

E.3.1.1.2.3.2. Distribution and Status in the Snake River Tributaries

Spring/Summer Chinook Salmon

IPC does not acknowledge that juvenile spring/summer chinook salmon rear in the Snake
River below Hells Canyon.

The DLA states that both adult and juvenile spring/summer chinook salmon use the Hells
Canyon reach of the Snake River downstream of Hells Canyon Dam solely for a migration
corridor. DLA @ E.3-70.  However, evidence exists that some juvenile spring/summer chinook
salmon rear in the Snake River.

Recommendation:

The FLA should state that spring/summer chinook salmon use the Hells Canyon reach for both
rearing and passage.

E.3.1.1.2.3.3. Artificially Produced Fish

Transition to Hatchery Mitigation Program
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IPC’s hatchery mitigation program was based on underestimates of the numbers of
anadromous fish affected by the project, and the existing program does not adequately
mitigate for impacts to natural fish production and harvest opportunity in Oregon. 

The DLA reports that mitigation hatchery capacities were based on the maximum counts of
record at Oxbow and Brownlee dams from 1957 to 1959.  The maximum trap counts for adult
fall chinook, spring chinook, and steelhead were 17,848; 2,631; and 5,185, respectively. DLA @
E.3-73.  Instead, hatchery production levels should have been developed taking into account trap
efficiency, harvest, and interdam losses.  One estimate of adult fish affected by HCC
construction was developed by IPC and its consultants.  Chapman and Chandler (2001; Chapter
6 of Technical Report E.3.1-2) report their best estimates of fish produced upstream of Hells
Canyon Dam back-calculated to the mouth of the Columbia River at the time of the HCC as
29,936 fall chinook, 4,986 spring/summer chinook, and 16,388 summer steelhead.  No estimates
for lamprey were available.

ODFW does not believe IPC’s hatchery mitigation program has adequately mitigated for lost
natural production of anadromous fish and lost harvest opportunity for Oregon fishers.  Not only
were initial production goals underestimates of the numbers of adult anadromous fish that would
no longer be produced in and above the Project, but even the initial production goal for 1 million
fall chinook smolts has never been met..  For most of the license period, insufficient fall chinook
broodstock was available for IPC’s hatchery program.  December 07, 2000 was the first time IPC
received fall chinook salmon eggs.  

Recommendation:

In the FLA, IPC should estimate what level of hatchery mitigation would be required to mitigate
for the lost production potential caused by HCC construction and ongoing operation rather than
simply trap counts at the dam.  Because IPC’s hatchery program disproportionately affects
Oregon’s harvest opportunities, alternative mitigation should be proposed for the continuing loss
to Oregon fishers.

E.3.1.1.3.2.2. Spawning

The DLA does not consider the potential effects of HCC on the timing and success of
sturgeon spawning.

IPC suggests that peak white sturgeon spawning activity occurs from mid-March to the end of
May in the reaches above the HCC and from late April to mid-June in the reaches below the
HCC.  DLA @ E.3-80.  A few pages later in the DLA, IPC reports that high-flow years
coinciding with suitable water temperatures have been positively correlated with sturgeon
spawning success.  DLA @ E.3-88.  These pieces of information lead ODFW to question if
delayed warming in the spring of water below Hells Canyon Dam has affected spawning timing
and success below the HCC.

Recommendation:
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In the FLA, IPC should evaluate the potential effects of HCC on timing and success of sturgeon
spawning below Hells Canyon Dam.  IPC should propose study methodologies to test this
hypothesis. 

E.3.1.1.3.2.7. Movement

IPC should integrate sturgeon population information with habitat information for all
sections of the middle Snake River. 

The DLA concludes that several sections of the Snake River, particularly in reaches below Bliss,
Swan Falls, and Hells Canyon dams, provide suitable habitat for several life history functions of
white sturgeon including feeding, rearing, overwintering, and spawning.  DLA @ E.3-85.
ODFW is concerned with the conclusion that “several” sections of the Snake River provide
suitable habitat for several life history functions.  Based on sampling conducted by IPC, the
status of the white sturgeon population in the Swan Falls to Brownlee Dam reach is considered
poor.  Only populations below Bliss and Hells Canyon dams are considered to have reasonably
healthy population structures based on relative abundance, the wide range of size classes, and
stages of maturity from immature juveniles to reproducing adults.  The population below Hells
Canyon Dam remains at an estimated 17 fish/km, half the 32 fish/km target.  Catch-and-release
angling occurs for sturgeon below the Hells Canyon Dam, but the population is not large enough
to allow harvest.

Recommendation:

IPC should identify in the FLA sections of the Snake River that provide suitable habitat for
several life history functions for white sturgeon.  IPC should integrate this information with
sturgeon abundance and stock structure information. 

E.3.1.1.3.3.2. Oxbow Reservoir
E.3.1.1.3.3.3. Hells Canyon Reservoir

IPC describes factors limiting sturgeon recruitment in Oxbow and Hells Canyon
reservoirs, yet provides no data to support its conclusions.

The DLA reports that simulated recruitment for white sturgeon in Oxbow and Hells Canyon
reservoirs indicates that recruitment is limited by larval export, spawner limitations, and poor
water quality.  DLA @ E.3 – 86-87.  ODFW questions if there is any data to support the
assertion that recruitment is limited by larval export or any data to indicate suitable spawning
conditions exist in Oxbow and Hells Canyon reservoirs and reproduction, including fertilization,
is occurring?  If larval drift is occurring from the reservoirs, these larval sturgeon might serve to
enhance the populations below Oxbow and Hells Canyon dams.

Recommendation:



Attachment 2 Page 47      ODFW Comments on IPC DLA

IPC should conduct sturgeon studies in Oxbow and Hells Canyon reservoirs to test its hypotheses
that sturgeon are reproducing in the reservoirs and that larval export is one of the factors limiting
recruitment.

E.3.1.1.4.1.1. Redband Trout

IPC mistakenly asserts that interior redband trout have been “virtually unstudied.”

IPC’s assertion that populations of resident interior redband trout in the Columbia River basin
have been virtually unstudied across most of their range is erroneous.  DLA @ E.3-92.  This
statement and similar statements on page E.3-99 disregard the State of Oregon’s efforts from
1989 through the 1990’s to investigate the distribution of redband trout.  It also ignores the
genetic analysis conducted by Ken Currens, who was contracted by ODFW to conduct work on
redband trout (Currens 1991a, 1991b, 1992, and 1997).

Recommendation:

In the FLA, IPC should review and report on ODFW investigations of redband trout distribution
and genetic analysis.

E.3.1.1.4.1.2. Bull Trout

IPC does not include bull trout populations known to occur in the Malheur River above
HCC.

IPC fails to mention the distribution of bull trout above the HCC.  Historical and current
distribution in Oregon includes the Middle Fork and North Fork of the Malheur River Basin
(Buchanan et al. 1997).  

Recommendation:

IPC should describe historical and current distribution of bull trout in the Malheur River Basin
above HCC.

E.3.1.1.4.2.1. Redband Trout (Life Histories)

IPC inappropriately concludes that because redband trout persist in tributaries with warm
water temperatures and low dissolved oxygen they are not as sensitive as other salmonids
to habitat disturbances.

The DLA reports that redband populations persist in tributaries to the Snake River in
southwestern Idaho, where they experience maximum daily water temperatures ranging from
26.7 to 29.0o C (Zoellick 1999) and dissolved oxygen concentrations as low as 1.6 to 4.0 mg/L
(Vinson and Levesque 1994).  IPC concludes that “Because of their ability to survive under a
wide range of environmental conditions, redband trout populations do not appear to be as
sensitive to habitat disturbance as many other salmonid species.”  DLA @ E.3-05.
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IPC does not indicate if redband trout were captured in locations with these temperatures and DO
measurements.  Because redband trout are physiologically adapted to higher temperatures does
not mean they are not as sensitive to habitat disturbance.  Studies of redband trout have
demonstrated a genetic response by redband trout where they went back to habitat in the
preferred salmonid temperature range when given the opportunity.

Recommendation:

IPC should clarify in the FLA that although redband trout populations can sometimes persist in
habitats with poor water quality conditions, they are better suited to cold water, higher quality
habitats.

IPC dismisses the importance of the reservoirs to summer rearing. 

IPC states, “Adults appeared to remain in the tributaries through summer, since summer catch
rates of redband trout in the reservoirs were consistently lower than fall and winter catch rates”.
DLA @ E.3-96.  Some adult redband trout remain in the reservoirs throughout the summer.
Therefore, the importance of this habitat to summer rearing cannot be overlooked.

Recommendation:

IPC should recognize the importance of the HCC reservoirs for summer rearing of redband trout.

E.3.1.1.4.2.2. Bull Trout

IPC provides incomplete information regarding length and age of tributary outmigrants
within and below the HCC.

According to the DLA, “Resident populations also occur in the headwaters of the Powder River
and Malheur basins (Buchanan et al. 1997).” DLA @ E.3-97

IPC trapping information indicated that bull trout were migrating out of tributaries within the
HCC at about 250 to 300 mm TL and below Hells Canyon Dam at 350 to 450 mm TL”.  DLA @
E.3-97-98.  IPC does not indicate if there was a difference in age distribution between the
smaller fish trapped migrating out of tributaries within the HCC and the larger outmigrants
below Hells Canyon Dam. 

Recommendation:

The FLA should mention that bull trout populations occur in the headwaters of the Powder River
and Malheur basins.  IPC should also include information relating size of bull trout migrating
from tributaries within and below HCC with age information.

E.3.1.1.4.3.1 Current Distribution
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Redband Trout

IPC provides incomplete information regarding distribution of redband trout populations.

IPC’s sampling activities from 1991 to 2000 revealed that redband trout were distributed
throughout the HCC, including nearly all tributaries.  The only reach where redband trout were
not found was the Snake River from Swan Falls Dam to Brownlee Reservoir.  DLA @ E.3-99.
One tagged redband trout from Brownlee Creek was recaptured in the Weiser River (Jeff Dillon,
IDFG, personal communication).  This indicates that some redband trout use the Snake River
above Brownlee Reservoir at least as a migration corridor.  IPC also needs to identify redband
trout as present in the Powder River basin.    

Recommendation:

The FLA should correctly identify the current distribution of redband trout in the Snake River
basin above Brownlee Dam.

Bull Trout

IPC incorrectly concludes based on its limited surveys that bull trout are no longer present
in reaches above Brownlee.

The DLA states that no bull trout or bull trout hybrids were found during IPC sampling above
Brownlee Dam in Brownlee Reservoir, tributaries to Brownlee Reservoir, or the mainstem Snake
River.  DLA @ E.3-100.  ODFW and the USFS began investigating bull trout populations
associated with the HCC in 1992.  Investigations have included genetic sampling, distribution
work, and population estimates (West and Zakel 1993a, West and Zakel 1993b).  The presence
of bull trout in the Powder Basin is well documented (Buchanan et al. 1997).  Current
distribution includes the North Powder subbasin in Anthony/Indian creeks and in the upper
mainstem North Powder River.  Several streams that drain the eastern face of the Elkhorn
Mountains, including Pine, Salmon, Big Muddy, Williams, Rock, and Wolf creeks contain bull
trout.  ODFW biologists also believe bull trout likely remain in Eagle Creek, tributary to the
Powder River.  The AFS bull trout presence/absence survey would need to be conducted without
detecting bull trout to conclude they are extirpated from Eagle Creek.

Recommendation:

The FLA should clarify that although IPC’s sampling found no bull trout above Brownlee Dam,
populations do exist in tributaries and some individuals may be present in the reservoir and
mainstem Snake River.

E.3.1.1.4.3.2. Current Status

Redband Trout
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IPC does not mention populations of redband trout in the Powder River nor does it
consider recently conducted genetic analysis.

In this section IPC ignores presence of redband trout in the Powder River basin.  Additionally,
IPC references Chapter 3 of Technical Report E.3.1-7, and states that this report summarizes
scientific studies of interior redband trout in the Columbia Basin.  However, this report did not
include genetics work conducted by Ken Currens as well as ODFW and BLM work, which
included samples for some HCC tributaries (Currens 1991a, 1991b, 1993).  DLA @ E.3-101.

Recommendation:

IPC should mention native redband trout are present in the Powder River basin.  The FLA should
also consider genetics work by Currens as well as ODFW and BLM work on redband trout
populations.

Bull Trout

IPC incorrectly describes U.S. Forest Service estimates of bull trout populations.

IPC states, “U.S. Forest Service biologists estimated the minimum and maximum number of bull
trout in each of the subwatersheds.”  DLA @ E.3-103-104.  ODFW understands that Forest
Service bull trout population estimates covered only federal lands rather than the entire
subwatersheds. 

Recommendation:

The FLA should correctly describe U.S. Forest Service estimates of bull trout populations.

E.3.1.1.4.4.1. Current Distribution (Downstream of HCC)

Redband Trout

IPC implies that redband trout populations within and above HCC are “self-sustaining”
yet it did not collect necessary data to reach this conclusion.

IPC states, “The Applicant also found self-sustaining native redband trout populations in the
Snake River and tributaries below Hells Canyon Dam”.   DLA @ E.3-105.  It is unclear from this
statement whether “also” is in addition to redband trout found within and above HCC or if it
refers to some other populations.  If this is a reference to “self-sustaining” native redband trout
populations within and above the HCC, then ODFW questions how IPC was able to reach the
conclusion that these redband trout populations are self-sustaining.  IPC did not present
abundance information nor did it conduct a population viability analysis as requested by ODFW
in its comments on the Formal Consultation Packet (Letter from Burchfield to Kleckner, May
1997) and in its comments on the Aquatic Studies Package (Letter from Burchfield to Randolph,
July 1999).  Redband trout are considered a state sensitive species in Oregon.
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Recommendation:

IPC needs to conduct a viability analysis for redband trout within the Hells Canyon Complex as
previously requested by the ODFW.

E.3.1.1.4.4.3. Mainstem Habitat

Redband Trout

IPC does not explain the source of Habitat Suitability Criteria used for redband trout.

ODFW is unable to comment on the Habitat Suitability Criteria (HSC) developed for redband
trout.  This technical report was not included in the DLA.  DLA @ E.3-108.

Recommendation:

IPC needs to clarify if the HSC for redband trout include steelhead.

IPC verifies habitat suitability information with its radio tracking study, despite the fact
that half of the fish were not observed in the habitat predicted as most “suitable”. 

 IPC notes that the habitat distribution predicted by the Habitat Suitability Criteria corresponds
with results in Technical Report E.3.1-7, which reported that 50% of the observations of radio-
tagged redband trout were within 8 meters of shore”.  DLA @ E.3-109.  However, IPC does not
attempt to explain why the other 50% of radio tag observations utilized different habitat.  ODFW
questions whether 50% is a convincing corroboration of the model predictions.

Recommendation:

IPC needs to provide information on the distribution of the remaining 50%.

Bull Trout

As for redband trout in the previous section, IPC is unconvincing in its attempt to
corroborate habitat suitability model predictions with radio tracking data.

In this section, IPC draws similar conclusions for bull trout as it did for redband trout, noting that
49% of the observations of radio-tagged bull trout were within 8 meters of shore.  DLA @ E.3-
109.

Recommendation:

IPC needs to provide information on the distribution of the remaining 51%.

E.3.1.3. APPLICANTS EXISTING AND PROPOSED MEASURES AND FACILITIES
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GENERAL COMMENTS

Although IPC’s operational model appears to be a good tool for evaluating alternative
project operating scenarios, IPC did not work cooperatively with ODFW and other parties
to develop reasonable alternatives to model.

IPC has done an excellent job in developing an operational model.  ODFW disagrees, however,
with any assertions by IPC that it has worked in cooperation with agencies and nongovernmental
organizations to develop an integrated approach.

Throughout the Collaborative Process, IPC indicated it would run operational scenarios
developed and submitted by the USFS, NMFS, and ODFW.  Instead, IPC ignored the wishes of
the majority of the ARWG and unilaterally selected two operational scenarios for modeling:
proposed operations and full pool run-of-river.  Differences exist between current and proposed
operations.  Within the text of the DLA, IPC should have thoroughly described the key
parameters and operational constraints of historic, current, and proposed operations.  The current
operational scenario under which the project is operating should have been chosen for the
baseline, rather than proposed operations.  Therefore, we have no baseline of existing conditions
against which to make comparisons.  

Recommendation:

IPC should work cooperatively with ODFW and other interested parties to evaluate current and
alternative project operations.  IPC should clearly describe parameters and constraints of historic,
current, and proposed operations.

IPC chose to run two operational scenarios, one of which is not representative of present
operating conditions and the other is not realistic for future operations. 

ODFW also argues that there is no basis for comparing proposed operations with the full pool
run-of-river operational scenario for determining project impacts.  The full pool run-of-river
scenario is not a reasonable alternative since it proposes an operating scenario that is unrealistic
(not flood control).  A better scenario for comparison with proposed operations would have been
low pool run-of-river.  This scenario was supported by a majority of IPC’s technical stakeholder
group, the Aquatic Resource Work Group.

Comparing proposed operations with full pool run-of-river operations does not identify ongoing
impacts associated with operation of the HCC.  ODFW is very disappointed that IPC has chosen
not to cooperate with state and federal agencies, tribes, and interest groups on selection and
modeling of preferred operational scenarios.   

Recommendation: 

IPC should redo its analysis using current operations including flood control, load following,
flow augmentation, the fall chinook program, and minimum flow requirements at Johnson Bar
and Lime Point, as the baseline condition.  Operational scenarios requested by ODFW, NMFS,
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and the USFS should also be analyzed.  ODFW also requests that IPC model 1) existing
operations without load following but with flood control, flow augmentation, the fall chinook
program, and minimum flow requirements at Johnson Bar and Lime Point and 2) the Snake
River with flood control but no other constraints.  

IPC needs to provide justification for its proposed one foot per hour ramping rate.

IPC’s proposed operations of the HCC allow a ramping rate of one foot per hour.  A study by the
State of Washington recommended ramping rates of less than 2 inches per hour to protect aquatic
resources (Hunter 1992).

Recommendation:

IPC needs to discuss and provide justification for the proposed ramping rate of one foot per hour.
Assurance that a one foot per hour ramping rate will not impact aquatic resources needs to be
included. 

Seven HD Models on the Snake River need to be calibrated for higher discharges. 

IPC has done a good job of discussing the calibration of the seven two dimensional
hydrodynamic models.  However, the model initially provided good performance at only 5 of 7
sites.  An alternative eddy viscosity model, developed through trial and error, was required at
Robinson Gulch and Steep Creek sites.  Therefore, ODFW remains cautious of IPC’s conclusion
that the model provides good performances.  In addition, IPC reported the model calibration at
high discharges is uncertain. 

Recommendation:

IPC needs to continue to collect data at higher discharges in order to validate that portion of the
model.  IPC also needs to more fully substantiate that this model provides good performance and
can be used at other locations. 

IPC’s instream flow analysis does not provide useful data on the impacts of flow
fluctuation on fish.

IPC’s entire analysis of impacts is based on the hour-to-hour comparison of modeled habitat
available comparing its two operational scenarios.  This approach only compares total space
available with one scenario to total space available under the other scenario.  It ignores the
energetic impacts to the fish as they move around seeking other suitable or, as likely, less than
suitable habitat as flows are fluctuating because of peaking operations.  Tallying up the amount
of habitat produced by the two scenarios and comparing those two numbers does not get at the
impacts of flow on the fish. 

Recommendation:
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IPC needs to do an assessment of the behavioral changes/energetic impacts to various
species/life stages as flows are fluctuated during a load following scenario.

E.3.1.3.1.1.1. Fall Chinook Plan

IPC should work with ODFW to comply with Oregon’s fish passage law. 

Passage through the HCC for a suite of species is essential to reconnecting the system
ecologically.  Over a million adult anadromous Pacific salmon and steelhead called the Snake
River and its tributaries home in the area from Hells Canyon Dam (RM 247) to Shoshone Falls
(RM 615).  Runs of spring chinook salmon and steelhead were present in most of the major
tributaries to the Snake River including the Pine, Powder, Burnt, Malheur, and Owyhee rivers in
Oregon (Matthews and Waples 1991).  Fall chinook salmon primarily inhabited the mainstem
Snake River with the highest abundance upstream of the present-day Hells Canyon Dam site
(Waples et al. 1991).  Lamprey distribution is thought to have coincided with anadromous fish
distribution.  In addition to anadromous migrants, resident salmonids such as bull trout, redband
trout, and whitefish and white sturgeon historically used the mainstem Snake River both for
rearing and as a migration corridor.    

In 1955 the Federal Power Commission issued a license to Idaho Power Company for the
construction of the HCC.  To mitigate for losses of anadromous fish associated with the
construction and operation of the Project, Article 35 of the original license stated that:

The licensee shall construct, maintain and operate or shall arrange for the construction,
maintenance and operation of such fish ladders, fish traps, or other fish handling facilities
for fish protection devices and provide fish hatchery facilities for the purpose of
conserving the fishery resources and comply with such reasonable modifications of the
project structure and operation in the interest of fish life as may be prescribed hereafter
by the Commission upon its own motion or upon the recommendation of the Secretary of
the Interior and the conservation agencies of the States of Idaho and Oregon.

After the license was issued for construction, a task force of state and federal fish and wildlife
agencies was formed to develop plans for evaluating and assessing the options for management
of the anadromous fisheries in the project area (Haas 1975).  The review by this group resulted in
a decision to provide experimental facilities for both the upstream and downstream passage of
anadromous fish around the three dams in order to allow access to the natural spawning and
rearing areas.

After a period of testing in the 1960’s it was determined that passage efforts were not working
and emphasis shifted to hatchery production.  

Because the initial fish passage program at the HCC failed and was abandoned, the Project
effectively blocks access and upstream movement of salmon adults into the historic spawning
areas above RM 247 and many important tributary habitats.  The dams further constrain the
ability of smolts and juvenile fish to migrate downstream.  The present day distribution of
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anadromous fish in the Snake River is restricted to below Hells Canyon Dam.  Fall chinook,
spring/summer chinook salmon, summer steelhead, and bull trout have been listed as threatened
under the Endangered Species Act.  These listings emphasize the need to provide mitigation that
will increase or restore self-sustaining populations in historic ranges to ensure conservation of
species.  Furthermore, the HCC has eliminated connectivity between white sturgeon, bull trout
and redband trout populations above, within, and below the Project.  IPC needs to provide
mitigation that will address the loss of natural fish production capability and loss of fish harvest
opportunity from operation of the Project.  Bevans et al. (1994) and the Snake River Salmon
Recovery Team stated that if feasible NMFS should investigate ways to help adult salmon pass
the HCC to access historical habitat.  

Oregon’s fish passage law (ORS 509.580 - 509.645) establishes a state policy that upstream and
downstream passage is required at all artificial obstructions in those Oregon waters in which
migratory native fish are currently or have historically been present.  At existing hydroelectric
projects, relicensing by FERC and reauthorization of a hydroelectric license or water right by
Water Resources Department (WRD) are the “triggers” that initiate consideration of fish
passage.  Applicants are required to request approval from the Oregon Fish and Wildlife
Commission for either a fish passage proposal or a waiver of fish passage.  As part of a waiver
proposal, an applicant needs to develop an alternative mitigation package that provides a net
benefit to fish species affected over the benefit of providing passage.

IPC needs to comply with Oregon’s fish passage statutes by requesting approval from the
Oregon Fish and Wildlife Commission of either a fish passage proposal or a waiver with
proposed alternative mitigation in lieu of fish passage.  

In the 1990’s, IPC initiated studies to develop a relicensing package for the continued operation
of the HCC.  In ODFW’s May 12, 1997 comment letter on the FCP, ODFW indicated that IPC
should investigate the feasibility of reintroducing salmon, steelhead, and lamprey to the Snake
River and its tributaries blocked by construction of the HCC.  ODFW recommended that at a
minimum, IPC should provide a complete evaluation of anadromous fish habitats available, an
estimate of production potential, conceptual designs for fish passage and collection facility
options that could be used to accomplish reintroduction and an assessment of the risks and
benefits of reintroduction.  ODFW recommended project decommissioning and dam removal be
included in the options considered, and the assessment of risks and benefits should be
comprehensive, including a full evaluation of the fish production, recreational, wildlife, and
environmental outcomes anticipated from each reintroduction alternative. 
 
In ODFW’s comments on the detailed aquatic study plan, “Feasibility of Reintroduction of
Anadromous Fish Above or Within the Hells Canyon Complex”, ODFW strongly recommended
that the relicensing studies culminate in clearly identified measures for evaluation and timelines
for decision-making, as well as quantifiable goals and objectives.  We indicated this would
require outlining steps for analysis of alternatives and prototype testing, methods for measuring
success, and critical decision points.  

IPC’s approach to evaluating engineering feasibility of fish passage has focused on an intensive
historical information gathering effort that has essentially already been addressed in previous
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documents and reports.  The engineering feasibility analysis identified in the study proposal is
appropriate and should have been the focus of the majority of the effort.  This recommended
engineering feasibility approach includes dam configuration evaluation, evaluation of
engineering approach necessary to achieve the physical and biological objectives, and physical
constraints and opportunities with different engineering designs and dam management activities.

Some of the studies ODFW believes should be initiated immediately have been identified by IPC
as “Considerations for Future Study” in its June 2000 supplemental study plan.  These include
monitoring trap efficiency at Hells Canyon Dam, performing experimental releases of juvenile
and adult fish, and juvenile and adult spillway survival tests.

Technical Report E.3.1-2, Chapter 9

Technical Report E.3.1-2, Chapter 9 provides a general review of passage facilities in use at
other dams and simplistic cost estimates for installing the most promising designs at HCC.
More site-specific analysis is needed to determine which designs are likely to be successful,
followed by field studies of prototype structures.

Review of concepts is not thorough:  In the section, “Review of Fish Passage Concepts,” the
authors present a brief review of juvenile and adult fish passage facilities tested and installed at
other dams.  However, the information presented relies on one or two examples where each
concept has been tested rather than providing a full review of studies specific to each concept.
For example, in subsection 3.1.4, “Intake Diversion Screens,” the authors identify diversion rates
from studies at McNary Dam and Rocky Reach Dam, and more generally refer to studies at
Lower Monumental and Bonneville Dam.  These kinds of screens have been tested extensively at
dams on the Columbia and Snake rivers, and study results should be reported in more detail.  At
a minimum, this section could include a table listing when and where studies were conducted,
what species were tested, the results in terms of point estimates and ranges, and if special
conditions applied that limit transferability of the data. 

Biological effectiveness is not consistently presented:  In the subsections for each design
concept entitled, “Biological Effectiveness,” the authors present snippets of study results without
attempting to relate effectiveness of one concept to that of another.  This review of existing
facilities would be more useful to readers if it included a table that summarized each design
concept and included comparable measures of biological effectiveness, such as fish guidance
efficiency, fish survival (broken down into survival rates of those fish entering the intake and of
those fish approaching the dam), and injury and delayed mortality rates.

Cost information is not clearly developed:  While we understand the authors are limited in
their access to detailed cost information for existing facilities, we believe the accessible
information could be presented in table format for simpler comparison.  The table should list
total construction and annual operations costs as well as costs per cfs and per megawatt.  The
report should more clearly describe how cost estimates for the various concepts were developed
for HCC facilities.  Tables 1 and 2 only provide simple estimates of costs for those concepts the
authors judge to be most promising for application at HCC.  Instead, the tables should include
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costs for all concepts that could be installed at each of the HCC dams, as well as a range around
each estimate.

Costs appear reasonable (if not low) for a large hydro complex:  For many years, ODFW has
been actively involved with fish passage installations at large and small projects throughout
Oregon, and we are well aware that these structures entail high construction and maintenance
costs.  The cost “opinions” listed in Tables 1 and 2 appear well within what we might expect for
projects of this size.  Some passage options could be prototyped-tested, such as tributary
collection with fixed-location in-river traps, in single tributaries with excess hatchery smolts.

Additional Analysis is needed to move to the next phase of a fish passage plan:    The report
serves a limited purpose by presenting basic fish passage information for those unfamiliar with
fish passage studies in the Northwest.  Once active participants in the HCC relicensing gain this
rudimentary understanding of design concepts and potential application to HCC, they should
next move toward reaching consensus on which concepts should be pursued further in order to
better evaluate the potential for fish passage at this project.

Future work needs to look at phased-in fish passage approaches:  Although ODFW seeks
volitional upstream and downstream fish passage at artificial obstructions, we recognize the risks
involved with installing such structures at large projects.  We recommend, instead, that IPC
develop a plan that accommodates a phased-in approach to fish passage.  For instance, juvenile
fish collection at one or two tributary traps, in conjunction with trap and haul to transport fish
below the entire complex, is a reasonable first step toward fish passage.  Past research at this and
other projects with large reservoirs clearly indicates that juvenile fish migration through
reservoirs is usually the most difficult obstacle of the journey.  Unless IPC were to significantly
drawdown Brownlee reservoir during juvenile fish migration periods, the likelihood of
successful reservoir passage is slim.

Recommendations:  Based on the information provided in this report, ODFW recommends that
IPC work closely with fisheries agencies and tribes to identify those fish passage concepts that
are most promising for testing at the project, and begin to design prototypes as part of a fish
passage plan.  This major component of a fish passage plan needs to be evaluated on site while
other parts, such as tributary habitat restoration and fish pathogen risk assessment, are being
implemented.  A fish passage plan would include the following evaluations:

a) Reservoir hydraulics modeling to refine operations or structural changes that will assist
juvenile migration through the reservoirs and project facilities.

b) Physical modeling and prototype testing of alternative juvenile fish collection and turbine
intake screening structures.

c) Test releases of excess hatchery juvenile fish to monitor their movement through
tributaries and reservoirs and their collection at traps and other prototype systems.
Measure survival and collection efficiency for each species and life stage tested.

d) As other components of the Plan reach benchmarks indicating high likelihood of success,
installation of screening and collection facility that has shown to be most effective based
on modeling and prototype testing.
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ODFW believes that sufficient information already exists to implement “c” above in specific
tributaries.  A juvenile collection trap could be installed in Pine Creek and Eagle Creek (tributary
to the Powder River), and IPC could release hatchery fish surplus to current mitigation
requirements into these tributaries.  ODFW would assist IPC in identifying stocks to utilize and
requesting approvals for such test releases. 

Finally, as mentioned above, the high costs and low likelihood of successful reservoir and
turbine passage should not dissuade IPC, fisheries agencies and tribes from pursuing fish passage
with a phased-in approach.  Trap and haul and tributary collection are relatively low cost options
that should be tested in prototype as part of a comprehensive fish passage plan.  Sufficient
habitat still exists and potential problems may not be insurmountable to reestablishing passage.

Recommendation:

In order to assure compliance with Oregon’s fish passage laws, ODFW recommends IPC work
with state and federal agencies and tribes to either develop a comprehensive fish passage plan or
request a waiver of fish passage from the Oregon Fish and Wildlife Commission.

IPC needs to demonstrate that the juvenile fall chinook model developed on the Columbia
River is transferable to the Hells Canyon reach of the Snake River.

The model (Tiffan et al. 2001) IPC used to describe suitable fall chinook juvenile habitat does
not appear to have been validated for the Snake River.  It was developed for fall chinook in the
Hanford Reach of the Columbia River.  The only reference to the suitability of using this
modified model in the Snake River is that it “…provided satisfactory results for biologists
conducting similar research on the Columbia River.”  IPC does not provide any comparison of
the Hanford Reach of the Columbia River with the Hells Canyon reach of the Snake River.
Information and assurance needs to be provided by IPC that these two river reaches are
physically, chemically, and biologically similar or the model may not be directly transferable
from one geographic location to another.

IPC does not explain its reason for using this model rather than the PHABSIM analysis it used
for other species/life stages, nor is there any discussion of the advantages and disadvantages of
using this different approach.  Furthermore, IPC had to modify the Tiffan model (e.g. remove
velocity as a variable) because IPC’s hydraulic model (MIKE 11 1D) does not predict individual
cell velocities.  IPC used a “shoreline gradient only” adaptation without a discussion of how the
two models might be related.    

In applying the model to the Snake River, IPC limited its description of suitable habitat to areas
that were less than 1.5 m deep and substrate size was less than 22.9 cm.  This is consistent with
the model as it was developed on the Columbia River.  Areas where either variable was greater
than the above figures received a suitability rating of 0.  Also, the model uses substrate as a
variable to describe suitable habitat for fall chinook juveniles, but IPC chose to exclude this
variable from the model, again with no apparent explanation.  
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Lastly, the timeframe IPC used to model spawning chinook habitat (October 21 to December 11)
does not match the spawn timing reported by Groves (2001) which is generally between the first
week of October through mid-December.  No explanation for this discrepancy is provided.

Recommendation:

IPC should demonstrate that the juvenile fall chinook model developed on the Columbia River is
transferable to the Hells Canyon reach of the Snake River (validate that it appropriately describes
juvenile chinook habitat preference and use in the Snake River).  In addition, IPC should discuss
its advantages and disadvantages over the traditional PHABSIM approach that was used for
other species/life stages and adjust the timeframe used to model spawning chinook habitat to
October 01-December 15.

E.3.1.3.1.1.1. Fall Chinook Salmon Spawning and Incubation Protection

ODFW supports IPC’s fall chinook spawning flow protection program with some
modifications and believes this serves as partial mitigation for ongoing losses associated
with lack of fish passage into upstream habitat.  However, ODFW does not believe IPC
presents evidence that the flow program provides benefits to other anadromous and
resident fish species.

Since 1991, IPC has operated the reservoirs of the HCC from October through May in a manner
to protect fall chinook spawning and incubating.  The flow program provides stable flows during
the fall spawning period generally between 8,000 and 13,000 cfs.  After the spawning period,
IPC maintains the stable discharge levels as a minimum discharge until emergence is estimated
to be complete during the following spring.  The minimum discharge during the winter/spring
incubation period is limited by the most critical shallow redd identified within the Hells Canyon
reach.  Although maintaining the minimum discharge required for winter/spring incubation, IPC
operates the Project for “load following” (i.e., ramping) below Hells Canyon after the spawning
period has ended.

IPC indicates modifications to the flow program are currently being evaluated and explored in
cooperation with agencies involved in recovering Snake River fall chinook salmon.  Specific
elements of the flow plan to be implemented in the new license are not presented.

ODFW continues to be supportive of the flow program.  However, we are concerned that the
resumption of load following operations after the stable flow releases may be having an adverse
effect on anadromous and resident fish species.  It has been scientifically documented that
ramping flow releases at hydroelectric facilities often creates adverse impacts to aquatic
resources.  ODFW questions IPC’s statement that the flow program has successfully protected
habitat for other species.  Protecting part of the wintering period for resident salmonids is not
adequate to protect all life stages.

ODFW supports the fall chinook salmon flow program as partial mitigation for ongoing impacts
of the HCC on this species.  HCC inundates 93 miles and blocks access to 118 miles of the free-
flowing Snake River including the Marsing Reach, among the most productive fall chinook
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salmon spawning habitat in the Columbia Basin.  Under IPC’s proposed operational scenario,
tributary and mainstem habitats upstream of Hells Canyon Dam would continue to be blocked,
creating an ongoing adverse impact to not only fall chinook salmon but also to summer
steelhead, spring chinook salmon, and lamprey.

Recommendation: 

IPC should provide stable flows in the Hells Canyon reach each year beginning October 1st
through emergence of larval fish from redds.  Flow should not decrease below 8,000 cfs.  In
addition, IPC should consult with ODFW, IDFG, NMFS, USFWS, and the U.S. Army Corps of
Engineers on specific details of the fall chinook salmon flow plan and include the plan in the
FLA.

E.3.1.3.1.1.1. Fall Chinook Salmon Redd and Temperature Monitoring

ODFW supports IPC’s proposal to continue fall chinook spawning surveys and
temperature monitoring in the Hells Canyon reach, yet questions why IPC proposes to
discontinue deep-water spawning surveys.
 
IPC proposes to continue supporting and participating in spawning surveys to the extent that they
provide data useful for managing the HCC in a manner that protects listed fall chinook salmon
within the mainstem Snake River downstream of Hells Canyon Dam.  IPC plans to discontinue
the portion of the spawning surveys that attempts to observe spawning in deep-water habitat until
escapement over Lower Granite Dam equals 10,000 adults.  At increments of 10,000, 15,000,
and 20,000 adults IPC indicates it will reevaluate the relative use of deep-water habitat.  IPC will
continue to monitor water temperature during the early fall through late spring within the upper
Hells Canyon reach to determine when emergence in that river reach is complete and protective
minimum flows can be relaxed each spring.

ODFW agrees with IPC’s proposal to continue monitoring fall chinook salmon redds and
temperature.  However, it is unclear what is meant by the qualifier, “…to the extent that they
provide data useful for managing the HCC in a manner that protects listed fall chinook
salmon…”  ODFW also believes deep-water spawning surveys below Hells Canyon Dam should
continue at regular intervals though less frequently than the shallow-water surveys.

Recommendation: 

IPC should include in the FLA a commitment to fund and participate in annual spawning surveys
and deep-water spawning surveys for Snake River fall chinook salmon.  IPC should also
continue water temperature monitoring to determine timing of emergence from redds. 
 
E.3.1.3.1.1.3 Costs of the Fall Chinook Plan

IPC identifies high costs for implementing the fall chinook flow protection program
without providing the basis for these costs.
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The estimated cost for implementing spawning and incubation protection flows is $75,000,000.
Redd and temperature monitoring is expected to cost $3,750,000.

Recommendation: 

IPC needs to provide justification for the above cost estimates.  Justification should include cost
estimates for each element of the plan.  This detailed budget should be included in the FLA.

E.3.1.3.1.2. Anadromous Mitigation Hatchery Facilities

IPC’s hatchery mitigation program was based on underestimates of the numbers of
anadromous fish affected by the Project and does not adequately mitigate for these losses.

Under its existing license, IPC operates and maintains four hatchery facilities and three adult fish
collection traps as its primary mitigation for adverse effects of Project construction and
operation.  In the DLA, IPC proposes to continue operating these facilities with no changes in
production capacity and only minor changes in structures and equipment, as necessary to
improve operational efficiency and fish quality.

As stated above in our comments on Section E.3.1.1.2.3.3 Artificially Produced Fish, ODFW
does not believe IPC’s hatchery program provides adequate mitigation for project impacts under
the existing license, nor can it fully mitigate for ongoing impacts under the proposed new
license.  IPC’s hatchery program was developed in the 1960’s and was revised by the 1980 Hells
Canyon Settlement Agreement.  This agreement remains in effect through the existing license for
the HCC yet does not bind parties from seeking additional or alternative mitigation at
relicensing.  

Recommendation: 

Mitigation requirements for Project impacts to anadromous fish should be based on potential
adult returns to the mouth of the Columbia River of fish that could have been produced in areas
within and above HCC.  ODFW does not recommend increasing production at IPC’s hatchery
facilities.  Rather, ODFW recommends habitat restoration measures and flow augmentation to
increase natural fish production.

IPC’s proposed costs for its hatchery program under the new license are not described in
adequate detail and appear low to ODFW.

IPC estimates capital costs at each facility to be $2,900,000 and O&M between $6,525,000 at
Oxbow Hatchery to $22,475,000 at Niagara Springs Hatchery.  Total costs of existing mitigation
hatchery facilities for capital and O&M is $69,875,000.  Although it is unclear in the DLA
whether these are total present value estimates for a 30, 40 or 50 year license or annual costs,
ODFW assumes IPC is providing total present value estimates.  However, IPC does not provide
any budget information to determine if funding level estimates are sufficient to meet program
objectives, hatchery operating requirements, or regulatory requirements.  Based on the limited
information provided, ODFW believes O&M costs are insufficient for a 30 year license period.  
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Recommendation: 

IPC should provide detailed budgets for each hatchery facility in the FLA.

E.3.1.3.1.3. Warmwater Fish Plan

E.3.1.3.1.3.1. Resident Centrarchid Spawning Protection

IPC’s proposed reservoir operational scenario for protection of spawning Centrarchids is
based on unsubstantiated theories that spawning and nesting success is a key factor
limiting survival of populations in Brownlee.

In the DLA, IPC proposes an operational scenario that establishes a series of target elevations for
specific dates as operational guidelines.  A minimum target elevation of 2,069 feet mean sea
level in Brownlee Reservoir would be set for May 20.  Once the elevation of Brownlee Reservoir
reached 2,069 feet on or after May 20, a 30-day protection period would begin during which the
reservoir would not be drafted more than 1 foot from the highest elevation reached during that
30-day period.  The exception to this would be for system or economic emergencies, although
IPC does not indicate what would constitute an emergency and who would declare one.  From
the end of the 30-day period through July 4, the reservoir could be drafted more than 1 foot, but
an elevation of a least 2,069 msl would have to be maintained through July 4.  

IPC reports that regulation of water levels during the active spawning season would promote
stronger year classes of smallmouth bass, crappie species, and channel catfish in the HCC.  IPC
concludes the operations that promote early spring filling and stable water levels through the
summer would achieve such conditions.

IPC used three hydrologic-year types and two operational scenarios to assess mechanisms
whereby the operation of the HCC could affect smallmouth bass and white crappie populations
in Brownlee Reservoir.  For white crappie, differences in reproductive success and survival of
age 1 and older fish were functions primarily of downstream export and secondarily of nesting
success.  Nesting success of crappie was much less vulnerable to water-level fluctuations, and
nesting success did not appear to be a major detriment of reproductive success.  Other factors
could be limiting crappie production in Brownlee Reservoir.  Technical Report E.3.1-5 suggests
that spawning habitat is not limiting for smallmouth bass or white crappie.

ODFW believes a drawback of IPC’s analysis is it did not use Oxbow and Hells Canyon
reservoirs as controls to see if there was less variable smallmouth bass year class strength in
these more stable reservoirs.  We would expect to see a more stable smallmouth bass year class if
IPC’s assumptions and findings hold.  We would not expect to see a more stable crappie year
class strength in these reservoirs if IPC’s theory that crappie year class strength is driven by
export during the winter is true.  Flow through these two reservoirs in the winter is not
necessarily correlated with water level management in the spring.
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IPC does not provide assurances that the reservoir level will not fluctuate significantly prior to
Brownlee Reservoir elevation reaching 2,069 msl.  Further, it is unclear why IPC selected a
reservoir elevation of 2,069 to protect warmwater fish spawning.  

The selection of a May 20 refill date is not substantiated by IPC studies especially if nest density
is key for smallmouth bass.  From 1991 to 1997, smallmouth bass spawned during 51 days and
white crappie spawned during 85 days prior to May 20.  If the goal of this operational scenario
were truly to protect smallmouth bass and crappie spawning, then reservoir levels should be held
steady beginning in April and lasting for at least 85 days.  Stable water levels during the
spawning period, regardless of reservoir elevation, produce environmental conditions that favor
reproductive success.

ODFW is also concerned that this proposed operation will adversely affect salmon populations
below Hells Canyon Dam.  Filling Brownlee Reservoir to 2,069 under this operation will reduce
spring flows, resulting in decreased survival of juvenile anadromous fish migrating below the
HCC.  CHEOPS modeling results indicate that in medium to high flow years Snake River flows
would be decreased by over 10 kcfs during May when Brownlee Reservoir is refilled.  Reservoir
fill date for reservoirs under the NMFS 2000 Biological Opinion is June 30.  Any reduction in
spring and summer flows under IPC’s proposed operation will reduce the ability to meet NMFS’
spring and summer flow targets at Lower Granite Dam and have significant consequences for
fish survival.

ODFW concludes that this proposed operational scenario is not designed to protect peak
spawning periods for smallmouth bass and crappie.  It appears IPC’s warmwater fish operations
plan will do more in to assure reservoir refill and maintain access to reservoirs for anglers than to
maximize warmwater fish production.  

Recommendation:

IPC should reconsider the basis for its proposed reservoir operations as those that maintain
angler access to the reservoirs rather than protecting spawning Centrarchids.  This operational
scenario does not appear to address factors limiting survival and growth of warmwater fish
populations in Brownlee Reservoir, yet it may result in adverse effects to other species.  This
proposal should be removed from the aquatics section and placed in another section such as
recreation.  Additionally, IPC should change the target refill date to June 30 to minimize adverse
effects on salmon populations below Hells Canyon Dam.  

IPC should have conducted entrainment studies below Brownlee to test its hypothesis that
crappie populations are limited by larval export in high flow years.

No studies were conducted to determine timing and the rate of entrainment of warmwater fish.
Conceptually, ODFW recognizes that IPC’s hypothesis that crappie are limited in high flow
years by larval export may be valid, however, IPC should have conducted fyke net sampling
below the project to test this hypothesis.  At Haystack Dam in Central Oregon, sampling detected
a spike in export from the reservoir in October when stratification was breaking down (Terry
Shrader, ODFW, personal communication).  Therefore, IPC’s assumption that export is related to
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flow may be faulty.   Crappie may be more susceptible to export in fall when they are still active
and the thermocline breaks down.  If IPC had sampled, this would have been addressed.  In
addition, sampling would have determined if smallmouth bass and catfish were also being
exported.  ODFW would be greatly concerned if sampling found these predatory fish being
exported in large numbers.  Lastly, IPC has not mentioned nor proposed any measures to address
juvenile crappie export. 

Recommendation:

IPC should conduct entrainment studies as an early implementation measure prior to issuance of
the new license to determine if and when warmwater fish are being exported in significant
numbers from the Brownlee reservoir.  If the studies indicate this is occurring, then IPC should
consult with ODFW and other fish agencies and tribes to determine how to address this effect.

IPC did not conduct food habits studies requested by ODFW to determine what factors
limit smallmouth bass production and growth.

Hells Canyon is in the northern part of smallmouth bass range.  Growth in length is ultimately
limited by temperature and because the Project is near the limit of their range smallmouth bass
are unlikely to get much longer no matter what changes are made in Project operation.  In
contrast, the opportunity to affect bass overwinter survival through changes in Project operation
may be significant.  In this part of smallmouth bass range, overwinter survival may be more
related to condition, i.e., how much fat a fish has accumulated prior to winter rather than length.
Given the dependence of adult smallmouth (Jeff Dillon, IDFG, bioenergetic modeling and Dave
Bennett, University of Idaho, diet work) and age 0 centrarchids on zooplankton, zooplankton
densities in the reservoirs may be very important in determining centrarchids survival, especially
for age 0 fish.  IPC, however, never conducted food habits studies requested by ODFW.  IPC
should have looked at how reservoir operations affect zooplankton.  This lack of information is a
major drawback of its warmwater fish studies.

Recommendation:

IPC should conduct studies of food habits of Brownlee reservoir warmwater fish species and
how reservoir operations affect zooplankton as early implementation measures prior to issuance
of the new license.  If such studies determine that reservoir operations adversely affect
zooplankton production and that food is limiting warmwater fish production, then IPC should
consult with ODFW and other fish agencies and tribes to determine appropriate measures to
address these effects.

IPC provides very limited information on channel catfish and does not propose measures
for catfish spawning.  

Catfish were the primary target species in angler surveys conducted by IPC.  Information
collected by ODFW in 1995 and 1997 indicates significant catfish movement between the river
and Brownlee Reservoir.  Population parameters – individual growth, mortality, and recruitment
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- of populations in the river and reservoir are nearly identical indicating there may likely be just
one population (Shrader et. al 2003, in press).

Recommendation:

IPC should conduct additional studies of channel catfish to assess effects of reservoir operations
on this species.

IPC makes statements in this section regarding proposed operations that are inconsistent
with how it characterizes the “proposed operations” scenario for modeling purposes.

IPC indicates that proposed operations are based on how the HCC is currently operated.  DLA @
E.3-127.  Current operations and proposed operations, however, are not the same operational
scenario.

Recommendation: 

IPC needs to clarify if the two operational scenarios modeled for the warmwater fish analysis are
full pool run-of-river and proposed operations or full pool run-of-river and current operations.  

E.3.1.3.1.3.2. Warmwater Fish Population Monitoring

IPC’s monitoring of warmwater fish needs to include catfish and look more broadly at how
reservoir management affects fish harvest.
 
IPC proposes to continue monitoring to assist with detecting long-term effects from operations
and varying hydrologic-year types on the fish populations.  This sampling needs to be expanded
to assess the status of catfish, which are highly sought after by anglers.  The monitoring needs to
be coordinated with ODFW and data needs to be provided to management agencies quicker.

Additionally, IPC inappropriately sets improved nesting success as the goal of the warmwater
fish mitigation program.  However, nesting success does not necessarily translate into fishery
opportunity.  IPC should investigate how reservoir management can provide fishery output not
just nesting success.  With respect to the HCC warmwater fish populations, how production
translates into harvestable fish is the most important question.

Recommendation:

IPC needs to coordinate warmwater fish population monitoring with ODFW and IDFG.
Collected data needs to be provided to management agencies in a more timely fashion.  IPC
should also investigate how reservoir management can be used to provide a combination of more
fish to catch and better opportunity for anglers to access them.

E.3.1.3.2.1. NATIVE SALMONID PLAN
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IPC has not thoroughly investigated options for native salmonid and native resident fish
passage at the HCC.

Habitat fragmentation and degradation have been identified as the most likely limiting factors for
bull trout throughout the HCC Recovery Unit.  The three dams of the HCC lack passage and
have isolated resident fish populations, reduced resident fish abundance within some segments,
and disrupted resident fish movement between river segments.  

This measure proposes passage of resident fish upstream of Hells Canyon and Oxbow dams once
habitat and water quality are improved.  IPC has not proposed measures to improve water quality
outside of load allocations assigned the project in the Snake River-HCC TMDL.  Implementation
and measurable water quality improvements as a result of the TMDL may take over 50 to 100
years (Tonya Dombrowski, IDEQ).

This measure does not propose passage above Brownlee Dam and it does not propose measures
for providing downstream passage.  Oregon’s Fish Passage Law (ORS 509.580-509.645)
establishes a state policy that upstream and downstream passage is required at all artificial
obstructions in those Oregon waters in which migratory native fish are currently or have
historically been present.  At existing hydroelectric projects, relicensing by FERC and
reauthorization of a hydroelectric license or water right by the Oregon Water Resources
Department are the “triggers” that initiate consideration of fish passage.  If ODFW makes a
determination that native migratory fish are or historically have been present, the owner or
operator, in this case IPC, must either submit a proposal for fish passage to the department or
apply for a waiver from the Oregon Fish and Wildlife Commission and provide alternative
mitigation.

Recommendation:

IPC should comply with the provisions of Oregon’s Fish Passage Law (ORS 509.580-509.645).
The compliance includes IPC proposing measures for providing upstream and downstream
passage or work with ODFW to obtain a fish passage waiver from the Oregon Fish and Wildlife
Commission.

IPC has not proposed measures to mitigate for impacts of the HCC on redband trout or
bull trout and other native resident fish species above Brownlee Dam.

This measure primarily includes the development of a plan to recover and restore bull trout
populations associated with the Pine-Indian-Wildhorse core area.  This plan ignores the Powder
River core area.  The Hells Canyon Complex bull trout recovery unit includes basins in Idaho
and Oregon draining into the Snake River and its associated reservoirs from below the
confluence of the Weiser River downstream to Hells Canyon Dam.  Major watersheds are
identified as the Pine Creek, Powder River, and Burnt River drainages in Oregon, and the Indian
Creek and Wildhorse River drainages in Idaho.  ODFW established the Pine Creek-Powder River
Bull Trout Working Group to develop conservation strategies.  For tributaries of the lower
Powder River (below Thief Valley Dam), oral histories from residents indicate that bull trout
occurred in Big Creek and were common in Eagle Creek during the 1940’s  and 1950’s
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(Gildemeister 1992).  There are creel reports from 1965 and angler reports during the mid-1980’s
of bull trout in Eagle Creek.  Absent an American Fishery Society bull trout presence/absence
survey finding no bull trout, ODFW believes bull trout remain in Eagle Creek.

Core areas were designated by the bull trout recovery team without consideration of redband
trout status and distribution.  The Hells Canyon Complex fragments native salmonids and other
native resident fish species from populations below, within, and above the project.  Populations
above Brownlee Dam and within smaller tributaries cannot be ignored.

The Pine-Indian-Wildhorse Core Area contains seven existing local populations and two areas
with potential spawning and rearing habitat.  The Powder River Core Area contains ten existing
local populations and one area with potential spawning and rearing habitat.

For bull trout, Rieman and Allendorf (2001) estimated that a minimum number of 50 to 100
spawning adults per year was needed to minimize potential inbreeding effects within local
populations.  Furthermore, a population size between 500 and 1,000 adults in a core area is
needed to minimize the deleterious effects of genetic variation due to drift.  The HCC Recovery
Unit Team estimates that each of the two core areas presently contains less than 500 adult fish
per year and is at risk from genetic drift.  Currently in both core areas the migratory life form
persists in at least some local populations with partial ability to connect with other local
populations (Draft Hells Canyon Bull Trout Recovery Plan, 2001).

The goal for the bull trout recovery plan is to ensure the long-term persistence of self-sustaining
complex, interacting groups of bull trout distributed throughout the species’ native range, so that
it can be delisted.  Four objectives of the recovery plan have been identified: 1) maintain the
current distribution of bull trout and restore distribution in previously occupied areas within the
HCC Recovery Unit, 2) maintain stable or increasing trends in bull trout abundance, 3) restore
and maintain suitable habitat conditions for all life history stages and forms, 4) conserve genetic
diversity and provide opportunity for genetic exchange.

Development of a standardized monitoring and evaluation program which would accurately
describe trends in bull trout abundance is identified as a priority research need.  As part of the
overall recovery effort, the USFWS will take the lead in addressing this research need by
forming a multi-agency technical team to develop protocols to evaluate trends in bull trout
populations.  ODFW recommends that IPC participate on the technical team.

Many barriers to bull trout movement and migration exist within the recovery unit, and the
recovery plan recommends several tasks to identify, assess, and reduce barriers to bull trout
passage including physical obstructions, unsuitable habitat, and water quality.

Recommendation:

IPC should provide mitigation for native salmonid populations, including redband trout, above
Brownlee Dam and within smaller tributaries in addition to the Pine-Indian-Wildhorse core area.
Mitigation for bull trout should focus on objectives identified in the Draft Recovery Plan.  IPC
should participate on the multi-agency technical team.
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Turbine- and spill-related mortality is not addressed by IPC in the DLA.

Turbine- and spill-related mortality are direct project impacts.  ODFW acknowledges that given
the low number of fluvial fish presently in the system, it is likely impossible to evaluate turbine-
and spill- related mortality.  However, this should be done in the future after passage systems are
installed and fluvial fish numbers increase. 

Recommendation:

After passage systems are installed and fluvial fish numbers increase, IPC should evaluate
turbine- and spill- related mortality.

Habitat suitability criteria for redband and bull trout need to be made available for review
prior to filing the FLA.

Habitat suitability criteria developed by IPC are not available for review.  The habitat suitability
curves are truncated for depth at no more than 8 meters because that is as deep as IPC’s
monitoring devices could track fish.  IPC acknowledges that it probably underestimated habitat
availability for these species because of this truncation.  IPC should remove the restriction and
rerun the habitat simulations.  In addition, IPC researchers only looked at over-wintering habitat
for adult redband and bull trout.   

Recommendation:

IPC should make suitability criteria for redband and bull trout available for review before the
FLA is filed with FERC and demonstrate consensus agreement with criteria.  Also, IPC should
remove the depth limitations for assessing suitability of habitat for redband and bull trout and
rerun the habitat analysis.  In addition, IPC should expand expand the redband and bull trout
analysis to year-round.

IPC’s instream flow analysis does not get at impacts of flow fluctuation on fish.

IPC’s entire analysis of impacts is based on the hour-to-hour comparison of modeled habitat
available comparing the two operational scenarios chosen by IPC.  This approach only compares
total space available with one scenario to total space available under the other scenario.  It does
not evaluate or consider the energetic impacts to the fish as they move around seeking other
suitable or as likely less than suitable habitat as flows are fluctuating because of peaking
operations.  Tallying up the amount of habitat produced by the two scenarios and comparing
those two numbers does not get at the impacts of flow on the fish. 

Recommendation:

IPC should modify its instream flow analysis to analyze impacts of flow fluctuations on fish
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The potential effect of load-following operations on native resident salmonids needs to be
evaluated and discussed.

The practice of using reservoir storage to follow short-term peaks in power demand – known as
load following – results in rapid and significant changes in river flow and reservoir elevation.
Rapid flow fluctuations can have a wide variety of adverse impacts to aquatic ecosystems.
Although exact impacts are site-specific; generally, rapid flow fluctuations, such as those typical
of load following operations, can strand fish, alter or obstruct fish migrations, disrupt spawning
activity, wash out or strand redds resulting in reduced hatching success, cause the desiccation of
eggs, and limit the critical margin habitat that provides low velocity habitat for juvenile holding
and cover.  The early life history and adult stages may be forced to move laterally or vertically
several times per day in response to flow fluctuations.  Generally, these operations result in a
decrease in the productivity and carrying capacity of the aquatic ecosystem.

IPC states that modeled habitat for redband and bull trout is reduced, sometimes by as much as
20% under the proposed operational scenario.  IPC tries to ameliorate this statement by saying
that the reductions are only significant relative to the full pool run-of-river scenario.  Although
reductions are significant, IPC explains that they are short-lived and the impacts on fish
unknown.  This finding is inconsistent with IPC’s conclusion that load following operations are
not likely limiting resident salmonids.  IPC goes further to say the habitat minimums occurring
for short durations during the over-wintering period probably do not limit redband or bull trout.
IPC does not acknowledge the impact of the increased metabolic demands placed on fish having
to actively search for new, suitable habitat during a time when they are not actively feeding, their
metabolism is reduced, and they are generally relying on body fat stored from the summer. 

Recommendation:

IPC should evaluate and discuss the potential effects of load-following operations on native
salmonids and other native resident fish species.  This evaluation should include an assessment
of the behavioral changes and energetic impacts to the various species and life stages as they
fluctuate flows with a load following operational scenario. 

E.3.1.3.2.1.1. Pathogen Survey in Pine and Indian Creek

IPC’s proposal to conduct pathogen risk assessment and monitoring is a good first step, yet
specific methods, location, duration and costs are not provided in the DLA.

IPC proposes to undertake actions to help determine the level of risk associated with
reintroductions or passage.  Such actions would include surveys of basins above and below the
project area to better define distribution of pathogens.

IPC proposes to develop, fund, and implement a pathogen risk assessment plan, together with
Oregon and Idaho state fish pathologists, for the Pine Creek, Indian Creek, and Wildhorse basins.
Follow-up pathogen surveys at five-year increments would be part of a monitoring plan if
passage were initiated.  
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A pathogen survey and risk assessment was requested by ODFW in comment letters on the
Formal Consultation Package (Letter from Burchfield to Kleckner, May 1997) and the Aquatic
Study Plans (Letter from Burchfield to Randolph, July 1999). 

IPC estimates the cost of each survey to be $200,000.  However, IPC has not presented any
details or specifics of the monitoring plan.  IPC has not identified who would take primary
responsibility for the pathogen survey and the number of personnel to be involved.  The number
of drainages to be tested and for what pathogens is not specified.  The techniques used for testing
are not identified.  In general, this section lacks details and methods that influence the whole
project scope.  Therefore, ODFW is unable to determine if funding level is appropriate.  

ODFW believes the proposed survey is only for tributaries in Pine Creek, Indian Creek, and the
Wildhorse River basins, though this remains unclear.  On page E.3-132, IPC states the survey is
to include basins below the project area.  In Oregon, the survey area should include Pine Creek,
Powder River (including Eagle Creek), Burnt River, and the Malheur River basins.  Specifics of
the monitoring plan need to consider details of IPC’s proposed outplants of anadromous fish
carcasses.  If these outplants are to occur, there will likely be the need for annual fish health
inspections to meet ODFW outplant guidelines for the use of adult salmon and steelhead
carcasses for stream nutrient enrichment (Sam Onjukka, ODFW, personal communication).   
  
Recommendation:

ODFW supports pathogen monitoring at five-year increments but disagrees with the proposed
scope of the surveys.  Pathogen monitoring should include the Powder, Burnt and Malheur.  The
initial pathogen survey and risk assessment should be completed prior to receiving the license as
requested in earlier correspondence from ODFW.  A detailed monitoring plan developed in
cooperation with ODFW and IDFG pathologists and associated budget should be included in the
FLA. 

E.3.1.3.2.1.2. Hells Canyon Fish Trap Modification
E.3.1.3.2.1.3. Oxbow Fish Trap

IPC’s proposals to modify the existing Hells Canyon fish trap and construct a new trap at
Oxbow dam to collect and haul resident salmonids upstream need to be reviewed and
further developed in close coordination with ODFW, IDFG, and USFWS. 

The HCC is a complete upstream migration barrier to all fish species in the Snake River.  IPC is
proposing to modify the existing trapping facility at Hells Canyon Dam to handle and capture
resident salmonids that migrate into the trap.  Trap operation would be expanded to potentially
include year-round captures of resident salmonids.  ODFW agrees that both traps should be
designed to allow year-round operation.  

With respect to the existing trap at Hells Canyon, IPC states that it would “…modify the existing
trap to sort out smaller individuals than are currently sorted to allow only resident salmonids of
300 mm or larger to be captured.”  DLA @ E.3-134.  This statement is confusing because it is
unclear what the restrictions are on fish size for capture with the existing trap.  ODFW believes
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that if this passage program is implemented, both the Hells Canyon and Oxbow traps should be
designed to allow capture of resident salmonids less than 300 mm to enable passage of fluvial
juveniles.  Additionally, at page E.3-134, IPC references telemetry studies that identified peak
passage periods, yet does not clarify that these studies only investigated movements of adult fish.
Information on juvenile movements in the reservoirs and rivers is lacking.  In the absence of this
information, both traps should be operated all year.  ODFW strongly recommends that IPC
monitor any fish that are passed.

Currently, all fish trapped at Hells Canyon have to be transported to Oxbow Fish Hatchery for
sorting.  To facilitate non-target fish handling, a sorting and holding pond complex should be
incorporated into the existing fish trap located at Hells Canyon Dam.

IPC indicates that construction of the Oxbow trap and modification to the existing Hells Canyon
trap would not be initiated until the pathogen risk assessment is completed.  DLA @ E.3-135 and
@ E.3-137.  As ODFW suggested above in section E.3.1.3.2.1.1. (Pathogen Survey in Pine and
Indian Creek), initial pathogen surveys should occur prior to submittal of the FLA.

IPC anticipates benefits of a new trap below Oxbow Dam to include increased recreational
harvest of game fish and benefits to overwintering bald eagles and other terrestrial predators.
DLA @ E.3-136.  ODFW questions IPC’s claim that passing some native resident fish will
provide measurable benefits to overwintering eagles or other terrestrial species.  IPC has
concluded in other sections that the HCC reservoirs provide an abundant and reliable food source
for eagles and other terrestrial species.  It is also unclear how this proposed measure is likely to
measurably increase angler opportunity.  

IPC estimates the annual O&M costs at each trapping facility to be $50,000 per year.
Operational protocols have not been developed to determine if this proposed funding level is
adequate.  Moreover for the Hells Canyon trap, IPC does not indicate if the estimated O&M
includes trapping of salmon and steelhead or if those costs are in addition to what is proposed in
the DLA

Lastly, IPC should include a proposal for providing downstream passage at both Hells Canyon
and Oxbow dams.  Without providing downstream passage, resident salmonid populations will
continue to be affected by turbine mortality and lost connectivity.  IPC does not address turbine
mortality of resident salmonids, nor propose mitigation for this ongoing impact.

Recommendation:

IPC should provide downstream passage of native salmonids, in addition to upstream passage, at
Hells Canyon and Oxbow dams.  If passage is supported by ODFW, IDFG, and the USFWS,
operational protocols should be developed in consultation with these agencies.  The traps should
be designed to allow passage of fish smaller than 300 mm and year-round operation.
Modifications should also be made that allow sorting at the trap site.  Monitoring plans need to
be developed and implemented by IPC to assess success and survival of passed fish.
Construction and O & M cost estimates should be clearly described in the FLA.    
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E.3.1.3.2.1.4. Tributary Habitat Enhancement

It is not clear whether IPC has provided sufficient funding for habitat enhancement or that
adequate tributary enhancements will occur in tributaries above Brownlee Dam such as the
Powder subbasin and Eagle Creek, tributary to the Powder River, and other smaller tributaries
containing native salmonids.

To mitigate for unquantified effects associated with the HCC, IPC is proposing activities to
enhance tributary habitats that affect all life stages of resident salmonids.  The goal of this
measure is to develop a tributary enhancement plan with applicable state agencies, tribes, the
USFWS, federal land managers, and private landowners within the Pine Creek, Indian Creek,
and Wildhorse River basins.

IPC is proposing to assemble a working group which would identify, prioritize, and recommend
actions and measures targeted at benefiting bull trout.  IPC’s costs may include capital
expenditures for purchasing materials and construction, where appropriate.  Measures would be
prioritized according to which offer the greatest benefits to bull trout, regardless of agency
missions or the proportion of money spent on agency-managed lands or private lands.  In
addition to prioritizing measures, this team would also inventory water diversions and develop
the implementation schedule.  IPC identifies associated benefits as including improvements in
the integrity of the aquatic ecosystem, which would further benefit all forms of aquatic and
terrestrial life.

IPC provides no rationale for why it did not address the Powder River core area for bull trout.
Core areas were designated by the bull trout recovery team without consideration of redband
trout status and distribution.  The Hells Canyon Complex fragments native salmonids and other
native resident fish species from populations below, within, and above the project.  Populations
above Brownlee Dam and within smaller tributaries cannot be ignored.
 
IPC plans to assemble the interagency and landowner team within one year after the license is
issued.  IPC is proposing $6.75 million for habitat enhancements.  IPC does not indicate if this is
annual or total funding.  ODFW considers this measure severely under-funded if $6.75 million is
the total funding for all tributaries with native resident fish impacted by HCC operations.
ODFW questions why IPC chose to allocate a specific portion of the funding for screening.
Funding should be combined and the highest priority measures implemented.  Problem
diversions should be identified and screened.

Recommendation:

ODFW strongly supports habitat enhancement including land acquisition and purchase of
instream water rights.  Tributary enhancements must also occur in tributaries above Brownlee
Dam such as the Powder subbasin and Eagle Creek, tributary to the Powder River, and other
smaller tributaries containing native salmonids.  IPC should fund measures to identify time and
space barriers to bull trout and redband trout movement including water quality.  Funding of
habitat enhancement measures should be the primary measure proposed for mitigating current
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and ongoing impacts to native resident salmonids.  Funding of habitat measures should be
increased substantially.    

E.3.1.3.2.1.5. Anadromous Carcass Outplants

ODFW questions the necessity of the anadromous carcass outplants and the associated
monitoring program.

The loss of anadromous salmonids within and above the HCC has led to the loss of marine-
derived nutrients that had previously been imported every year in the form of salmon carcasses.
IPC indicates that the loss of these nutrients has possibly directly affected the productivity of bull
trout and other native salmonids, especially within the rearing areas.

Under the anadromous carcass outplants measure, carcasses from the IPC’s hatchery program
that would otherwise be sent to landfills would be distributed above and within known bull trout
rearing areas in the Pine-Indian-Wildhorse core area to enhance the forage base available to
rearing salmonids.  IPC does not include the Powder basin or other tributaries where construction
of the HCC has eliminated anadromous fish production.  ODFW considers this a serious
shortcoming of this proposal.  

Outplanting of carcasses would not be implemented until the pathogen risk assessment has been
completed.  Under the pathogen risk assessment, one stream would be selected and monitored
over a five-year period for responses such as growth, condition factor, or density of bull trout for
comparison with a similar stream not receiving carcass plants.  At the end of the five-year
monitoring period, IPC would evaluate the potential benefit of the program.

IPC estimates the cost of the program to be $100,000 per year over 5 years.  ODFW infers that
outplanting would not be continued past the five-year period budgeted.  ODFW questions the
necessity of the outplants and the associated monitoring program.  IPC should separate out the
cost of planting carcasses versus the proposed monitoring program.  ODFW notes that this and
the following proposed measure could be accomplished with providing passage and
reintroduction of anadromous fish.

ODFW does not identify this as a priority measure.  Limiting factors such as passage, water
quality and quantity, and degraded habitat should be addressed prior to carcass outplants.  

Recommendation:

IPC should provide separate cost estimates for outplanting carcasses and monitoring.  Based on
estimated cost, ODFW may recommend that IPC outplant carcasses in all streams where
anadromous fish have been eliminated through construction and operation of the HCC or that
this measure be eliminated from the FLA.  IPC should eliminate the monitoring program and put
associated funding into habitat enhancement measures in tributaries.  

E.3.1.3.2.1.6. Forage and Prey Base Enhancement
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ODFW is very concerned about the potential ecological consequences of IPC’s proposal to
plant one million triploid rainbow trout in the Oxbow bypass and lower portions of Pine
Cree.

IPC believes that the loss of anadromous fish in the Pine-Indian-Wildhorse core area has
probably impaired bull trout by removing forage at what is probably a critical time in the life
history of fluvial bull trout (Technical Report E.3.1-7).  IPC hypothesizes that the time period
when temperature conditions began to become optimal for bull trout foraging probably aligned
well with pulses of juvenile anadromous fish migrating downstream to the ocean.  As a result,
substantial growth likely occurred during the late winter and early spring when anadromous fish
moved out of the tributaries or emerged from mainstem habitats.  IPC also hypothesizes that bull
trout probably benefited further from spring/summer chinook salmon and steelhead spawning as
they foraged on eggs and rearing juvenile anadromous fish in tributaries.  Lastly, IPC
hypothesizes that the loss of anadromous fish in systems such as Pine Creek may have
contributed more to losses of fluvial fish than did lost connectivity within the tributaries and
mainstem Snake River.  

No information is available to support the hypotheses presented by IPC.  ODFW agrees that the
loss of anadromous fish has impaired bull trout production.  However, robust bull trout
populations exist in systems with alternative food sources and altered trophic structure such as
Lake Billy Chinook and Flathead Lake.  Adfluvial bull trout populations in Flathead Lake
primarily eat whitefish and yellow perch, not having anadromous fish to prey on.

IPC proposes to plant approximately one million triploid rainbow trout fry in the Oxbow Bypass
and the lower portions of Pine Creek.  Eggs would be purchased, hatched and reared for one
month at the Oxbow Fish Hatchery.  Oxbow Hatchery would need additional rearing space under
this measure.

Planting one million triploid rainbow trout in the Oxbow bypass and lower portions of Pine
Creek does not mitigate for the lost anadromous production and resultant impacts to resident fish
populations.  ODFW is seriously concerned with the potential ecological consequences of
planting these fish in Pine Creek.  These include potential competition for bull trout and resultant
reduced bull trout production.  In addition, planting of these fish does not address the lost benefit
bull trout may have achieved from spawning steelhead and spring chinook salmon.  Lastly, there
is no evidence that this action will increase fluvial fish numbers.  ODFW cannot support a
proposed mitigation measure in which the outcome is unknown and potentially detrimental to
listed bull trout populations.

IPC’s goal to increase the forage base available to bull trout and other salmonids could be
accomplished with fish passage and reintroduction of anadromous fish.  The Hells Canyon
Complex draft bull trout recovery plan recommends restoring the historic prey base for bull trout
by establishing viable populations of anadromous fish.  

Recommendation: 
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IPC should eliminate its proposal to plant one million triploid rainbow trout from the FLA and
incorporate funding into tributary habitat enhancement.

E.3.1.3.2.1.7. Permanent Monitoring Weir at Pine Creek

IPC should install and operate a temporary weir in 2003 at Pine Creek before determining
whether a more permanent weir is necessary.

Very little is known about the fluvial component of bull trout currently within the Pine Creek
basin.  IPC indicates the difficulty of operating temporary picket-style weirs in a stream of the
size of Pine Creek contributes to the lack of understanding.  Therefore, IPC is proposing to
construct a more permanent weir facility at the mouth of Pine Creek to establish long-term trend
monitoring of fluvial fish migrating upstream and downstream.  Initially, IPC would monitor the
weir and trap daily throughout the year, but monitoring during subsequent years might focus on
specific time periods.

Design and construction of the weir and trap would occur within two years after the license was
issued.  Trap operation would begin once it was completed.

IPC was scheduled to weir and monitor upstream and downstream fluvial fish in Pine Creek in
1999 as part of its aquatic studies package (Detailed Aquatic Study Plans 1999).  IPC did attempt
trapping one year in Pine Creek, but the weir blew out during a high flow event.  IPC has not
attempted trapping again.  This information is needed and will provide valuable assistance in
identifying project impacts and developing a suitable mitigation package.

IPC needs to install and operate a weir in 2003 to fulfill the objectives of the study “Status,
Distribution, and Limiting Factors of Redband Trout and Bull Trout Associated with the Hells
Canyon Complex”.  Information collected during operation of the trap could be used to
determine if more permanent and long-term monitoring is needed and would be beneficial for
Pine Creek.

Recommendation: 

IPC should install and operate a weir in Pine Creek in 2003 to help fulfill the objectives of the
study “Status, Distribution, and Limiting Factors of Redband Trout and Bull Trout Associated
with the Hells Canyon Complex”.  Following collection and analysis of this data, ODFW is
willing to discuss with IPC potentially installing a permanent weir in Pine Creek. 
 
E.3.1.3.2.1.8. Fluvial Bull Trout Introductions

ODFW does not support IPC’s proposal to supplement existing bull trout populations with a few
large fish known to be fluvial because it is not adequately justified.

Population viability analysis of bull trout populations within Indian and Pine creeks suggested
that the maintenance of fluvial life history in local populations of bull trout may do more for
population persistence than any other measure (Chapter 2 of Technical Report E.3.1-7).  IPC
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hypothesizes that because of the remnant status of fluvial bull trout, supplementing existing bull
trout populations with a few large fish known to be fluvial may help recover this important life
history form, especially if other enhancement measures are in place.

The goal of this measure is to supplement local populations with known fluvial bull trout from
other basins close to the HCC.  IPC proposes transferring one to six bull trout from the Imnaha
or Grande Ronde rivers or from the mainstem Snake River below Hells Canyon Dam to one or
more local populations within Indian Creek or Pine Creek.  IPC indicates initial evaluations may
include radio-tagging to monitor behaviors of transferred fish.

This action would not be necessary if connectivity and habitat conditions that support fluvial life
history were restored.  Also, IPC does not describe how it would ensure transplanted fish would
spawn in the target area.  ODFW is unsure of the justification for moving bull trout from
productive systems and placing in areas where limiting factors to production remain in place.
The funding proposed for this measure would be better spent on priority measures identified in
the bull trout recovery plan.  As indicated earlier, one of the priority objects of this plan is to
restore and maintain suitable habitat conditions for all life history stages and forms. 

IPC indicates this measure would not be implemented until 10 years after the pathogen risk
assessment was completed, an upstream migration trap was constructed, and movements of
fluvial fish out of Pine Creek were monitored.  No justification for 10 years is provided.  IPC has
indicated modifications to the Hells Canyon fish trap will be implemented following completion
of the pathogen risk assessment.  The pathogen risk assessment is scheduled to be developed and
implemented as soon as the new license is received.  However, as noted above in section
E.3.1.3.2.1.1. (Pathogen Survey in Pine and Indian Creek), ODFW recommended IPC conduct
pathogen surveys as part of its relicensing study phase rather than wait for issuance of the new
license.  Additionally, as noted above in section E.3.1.3.2.1.7. (Permanent Monitoring Weir at
Pine Creek), ODFW recommends that trapping occur immediately on Pine Creek according to
the study plan proposed by IPC and agreed to several years ago by the Aquatic Resource Work
Group.

Recommendation: 

IPC should remove the proposed measure to supplement existing bull trout populations with a
few large fish known to be fluvial from the FLA.

E.3.1.3.2.2. ANADROMOUS MITIGATION HATCHERY FACILITY UPGRADES AND ENHANCEMENT

IPC is proposing to upgrade and enhance facilities at all four of the anadromous mitigation
hatcheries.  IPC’s current mitigation hatchery program has no monitoring and evaluation
component.  Ongoing monitoring and evaluation are necessary to improve the likelihood that
desired program goals and objectives are attained.  In the Snake River corridor, there is little
information on the relationship between hatchery and wild spawners in the tributaries.
Monitoring several tributaries to determine the extent and potential impact of hatchery straying is
needed to guide management decisions regarding program size and potential stock shifts. 
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Hatchery monitoring and evaluation must focus not only on in-hatchery monitoring but must also
focus on effects of the hatchery and its products to other fish, especially listed fish.  ODFW must
be involved in development of a long-term, comprehensive monitoring and evaluation program
for all four hatcheries.

IPC is proposing to spend $200,000 per year (four programs at $50,000/year) on monitoring and
evaluation of the hatchery performance.  ODFW believes the monitoring program would be
severely under funded at this identified spending level.  It is impossible, however, to determine
suitable funding levels without specific details of the program fleshed out.    

ODFW expects hatchery production will continue as one of many mitigation tools for lost fish
and fisheries due to the HCC.  One of ODFW’s visions of successful mitigation from hatchery
production is fisheries achieved, not smolts produced.  With current mitigation programs,
Oregon fishers and fisheries get minimal benefits at best.  Fishery opportunities in Oregon are
severely limited by planting location and angler access.  A disproportionate number of releases
occur in Idaho.  In this relicensing, ODFW expects to work with IPC to make better use of the
hatchery product.  For example, as suitable mitigation for lost fisheries, ODFW believes IPC
should assist with investigating fishery opportunities in Oregon.  One opportunity could be a fall
steelhead fishery in the Powder River below Mason Dam.  IPC would need to acquire water
rights or agreements to release water to make this water fishable.  Other opportunities for
increased fisheries in Oregon could be increasing releases at Hells Canyon Dam, improving the
quality of fish released at the dam (no high titers for BKD) and operate the trap at Hells Canyon
Dam through July 01.    

Alternative hatchery mitigation could be development of a rainbow trout program.  Fish could be
reared for release at sublegal size (6-7”) in Phillips and Brownlee reservoirs. 

Specific Comments

At all facilities, IPC needs to ensure there is sufficient water quality, the ability to warm and chill
water, and enough containers to separate fish into test groups.

Pahsimeroi Fish Hatchery

IPC is proposing development of a locally adapted broodstock.  IPC provides no basis for this
proposal.  Basic genetic, morphometric, and adult life history comparisons of hatchery steelhead
returning to the Pahsimeroi River to naturally produced steelhead has not been conducted.
Steelhead program modification to include endemic stock might be a reasonable effort, but not
without a defined management plan.  This is an issue that needs to be decided by the States,
Tribes, and NOAA fisheries. 

Oxbow Hatchery

ODFW does not currently support expansion of the fall chinook program at Oxbow Hatchery.
Before increasing the number of fall chinook hatchery smolts released in the Snake Basin,
monitoring of current production needs to occur.  Results of monitoring can be used to guide
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decisions on the program and future expansion.  ODFW supports keeping current fall chinook
production at 250,000 eggs/smolts.  This will provide a stock for any reintroduction program.

Oxbow should be expanded for broodstock collection and spawning.  This would eliminate
reliance on Lyons Ferry Hatchery for eggs.      

Recommendation: 

In coordination with ODFW, develop a long-term, comprehensive monitoring and evaluation
program for all four hatcheries.  Include monitoring of straying on spawning grounds.  IPC
should expand Oxbow Hatchery for fall chinook salmon broodstock collection and spawning.  In
addition, IPC should work with ODFW to investigate and supply alternative fisheries in Oregon.

E.3.1.3.2.3. WHITE STURGEON PLAN

General Comments

The DLA does not contain a discussion of the White Sturgeon Technical Advisory
Committee.

IPC omits any description of past and ongoing efforts of the White Sturgeon Technical Advisory
Committee (WSTAC) in the DLA.  The WSTAC has been meeting to develop the White
Sturgeon Conservation Plan (WSCP).  The long term goal of the draft WSCP is to mitigate for
project-related impacts in order to provide for healthy populations of white sturgeon in each
reach of the Snake River between the mouth of the Salmon River and Shoshone Falls, not
including the reach between Upper Salmon and Lower Salmon Falls.  A healthy population, as
defined by the WSCP, is a reproducing population capable of sustaining itself at or near carrying
capacity of available habitat without artificial propagation, resilient in the face of natural
variations in habitat conditions, and capable of supporting a tribal and non-tribal harvestable
fishery.  

As part of the WSCP, the WSTAC has developed recommended measures to mitigate for
impacts of the HCC to white sturgeon.  The latest version of these measures was distributed for
review on September 25, 2002.  The vast majority of these measures have not been proposed or
included in the DLA.  The WSCP is also missing from the DLA and should be included in the
FLA.

 Recommendation:

IPC needs to provide a discussion of the WSTAC, including identified impacts of the HCC on
sturgeon and recommended measures to mitigate for these impacts.  Include the draft WSCP in
the FLA.

IPC has not thoroughly investigated options for white sturgeon passage at the HCC.



Attachment 2 Page 79      ODFW Comments on IPC DLA

The three dams of the HCC have isolated sturgeon populations, reduced sturgeon abundance
within some segments, and disrupted sturgeon movement between river segments.  Three of the
four reaches, Swan Falls to Brownlee, Oxbow, and Hells Canyon reservoirs, no longer support
viable wild populations, and existing populations in these segments have declined to levels that
make long term persistence questionable or unlikely (Technical Report E.3.1-6 Chapter 4).  

Oregon’s Fish Passage Law (ORS 509.580-509.645) establishes a state policy that upstream and
downstream passage is required at all artificial obstructions in those Oregon waters in which
migratory native fish are currently or have historically been present.  At existing hydroelectric
projects, relicensing by FERC and reauthorization of a hydroelectric license or water right by the
Oregon Water Resources Department are the “triggers” that initiate consideration of fish
passage.  If ODFW makes a determination that native migratory fish are or historically have been
present, the owner or operator, in this case IPC, must either submit a proposal for fish passage to
the department or apply for a waiver from the Oregon Fish and Wildlife Commission and
provide alternative mitigation.

Technical Report E.3.1-6 Chapter 4 (Wittmann-Todd et al. 2001) reviewed fish passage concepts
and options that are currently in use and evaluates conceptual facilities for passing sturgeon at
each of the HCC dams.  The objective of this chapter was to provide a high-level overview of
passage options that might be applicable at each dam and an “order-of-magnitude” cost estimate
for each passage option.  It also provided a qualitative assessment of the potential success for the
various passage alternatives.  However, Wittmann-Todd et al. (2001) acknowledge that further
studies, backed by engineering analysis, are needed to fully investigate the feasibility of
possibilities identified in the study.  They also acknowledge that this report was the first step in
considering potential sturgeon passage options and focuses on identifying options and
understanding constraints on passing sturgeon at each dam.   Their lack of knowledge about
downstream migrations of white sturgeon constrained their efforts to assess the viability of
various options for passing sturgeon downstream.  Wittmann-Todd et al. (2001) failed to
recommend follow-up investigations focused on the most viable options.

ODFW believes Wittmann-Todd et al. (2001) underestimate the biological effectiveness of fish
locks.  Fish locks at Bonneville Dam on the Columbia River were used extensively by white
sturgeon.  Passage of white sturgeon by fish locks in Russia has also been somewhat successful.
The biological effectiveness of fish locks for passing sturgeon needs to be better investigated
especially their ability to provide both upstream and downstream passage.  

This report indicates that fish lifts have been effective in passing sturgeon.  The identified
disadvantage is increased O&M costs.  The viability of this passage option needs to be more
fully investigated.

Since their analysis was preliminary, Wittmann-Todd et al. (2001) indicate several types of
research need to be conducted: engineering concepts need to be developed and examined for
engineering practicality, economic analyses need to be done to establish more precise cost
estimates, and hydraulic testing and biological studies need to be done to determine how to make
attraction systems at facility entrances most efficient and minimize the mortality of fish during
passage.
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Recommendation:

IPC needs to comply with the provisions of Oregon’s Fish Passage Law (ORS 509.580-509.645).
IPC needs to propose measures for providing upstream and downstream passage or work with
ODFW to obtain a fish passage waiver from the Oregon Fish and Wildlife Commission.

IPC has not proposed any measures to mitigate for impacts of the HCC on white sturgeon.

IPC has included three measures in its white sturgeon plan: 1) long-term monitoring of white
sturgeon populations, though no timeframe is provided for population segments in Oxbow and
Hells Canyon reservoirs, 2) conducting a water quality assessment of early life stages between
Swan Falls Dam and Brownlee Dam, and 3) translocation into the Swan Falls to Brownlee reach,
dependent on significant improvements to water quality in this reach. 

The only measure proposed to mitigate for project impacts is translocation.  ODFW strongly
believes significant improvements in water quality in this reach will not occur over the life of the
new license, unless additional measures are proposed by IPC.  IPC has been assigned a dissolved
oxygen load in the TMDL for Brownlee Reservoir because of project effects.  Implementation of
measures to meet this load will improve water quality above lethal levels but not to state
standards.  Additional improvements will come from reduction of nutrients from upstream
sources as required in the TMDL.  Achievement of state water quality standards, therefore, will
likely take 100 years.  Therefore, water quality standards will not be met and beneficial uses will
remain impaired over the term of the new license.  IPC needs to assess what water quality will be
over the life of the license.  Mitigation measures that have to wait upwards of 100 years to
implement are not sufficient.  IPC should be involved in increasing flows and
restoring/protecting riparian areas to hasten improvements.   

Numerous problems have been identified by the WSTAC and IPC, but IPC proposes few
recommendations in the DLA to address these problems.  No measures have been proposed for
sturgeon populations in Oxbow and Hells Canyon reservoirs.  

IPC identifies limiting factors in the Swan Falls to Brownlee reach to be poor summer water
quality (lethal temperature and DO conditions in Brownlee Reservoir) and small population size.
Poor summer water quality (lethal DO conditions), larval export, and few sturgeon remaining are
identified as primary limiting factors in Oxbow and Hells Canyon reservoirs.  Reduced flows
from upstream irrigation and poor water quality are identified as impacting white sturgeon
populations throughout the mid-Snake.  Little hope is offered that these conditions will change.
Given this poor outlook, IPC should be proposing to purchase or lease water to improve the
chances that sturgeon will spawn and survive.  IPC should also be proposing measures to
improve water quality above those required by the TMDL.

Recommendation:
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IPC needs to identify all impacts to white sturgeon and propose mitigation to address them.
Mitigation needs to be provided for all four segments of the population: Swan Falls to Brownlee,
Brownlee to Oxbow, Oxbow to Hells Canyon, and below Hells Canyon Dam. 

IPC needs to address potential impacts to white sturgeon from the bioaccumulation of
contaminants.

Georgi (1993) noted that the chronic effects on white sturgeon spawning in “chemically
polluted” water and rearing over contaminated sediments, in combination with bioaccumulation
of contaminants in the food chain, is possibly reducing the successful reproduction and early-age
recruitment to the Kootenai River white sturgeon population.  IPC reviewed the 1998 USGS
study “Organochlorine Compounds and Trace Elements in Fish Tissue and Bed Sediments in the
Lower Snake River Basin, In Idaho and Oregon” to draw conclusions regarding effects of
contaminants on fish and fish-eating wildlife.  Though sturgeon were not included in the study,
all fish tissue data available in this reach were positive for t-DDT.  All fish tissue samples
exhibited levels above the US EPA screening level but below the US FDA action level for
contaminants in edible fish (USGS Clark and Maret 1998 and USGS Rinella et al. 1994).
Concentrations of DDT and dieldrin were also observed to exceed the National Academy of
Sciences and National Academy of Engineering criteria to protect fish and wildlife that consume
fish within the Upstream Snake River and Brownlee Reservoir.  

The primary sources of these compounds in surface waters are legacy deposition and continued
agricultural runoff from previously treated areas.  As these compounds are no longer in use
today, the transport and delivery of pesticides adsorbed to entrained sediment and organic
material is the most likely source of continued loading to the mainstem Snake River.  IPC
concludes that “contaminants accumulate in the inundation zone of Brownlee Reservoir
independently of Hells Canyon Complex operations and that any risk reduction possible from
remediation efforts in Brownlee Reservoir would be negligible”.  IPC fails to acknowledge the
effect of the HCC on settling and accumulation of organic material in Brownlee Reservoir.   

Recommendation:

ODFW recommended site-specific analysis of white sturgeon to determine potential effects of
bioaccumulation of contaminants on reproductive success and recruitment.

Water Quantity

Dams and water management practices on the Snake River alter the natural flow regime.  In the
upper Snake River Basin, water management practices, including irrigation diversions and flood
control, can substantially alter spring hydrographs in the middle Snake River.  These activities
not only reduce the amount of spawning habitat available to sturgeon by removing the peak
runoff, but they can also shift peak river flows so that they are out of sync with optimal spawning
temperatures (Wittmann-Todd et al. 2001).  ODFW is concerned that if adequate spawning
occurs in high flow years, eggs and larvae may be pushed down to Brownlee Reservoir.

Recommendation:
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IPC should be proposing to purchase or lease water to improve the chances that sturgeon will
spawn and survive.

The potential effect of load-following operations on white sturgeon needs to be evaluated
and discussed.

Load following results in rapid and significant changes in river flow and reservoir elevation.
Rapid flow fluctuations can have a wide variety of adverse impacts to aquatic ecosystems.
Generally, there is a decrease in the productivity and carrying capacity of the aquatic ecosystem.

White sturgeon are broadcast spawners that release adhesive eggs into the current.  The adhesive
eggs tend to settle out and adhere to objects in slower velocity areas, often in shallow backwater
habitats.  These are some of the habitats most susceptible to being exposed to the atmosphere and
dessicating due to flow fluctuations.

Instream flow studies conducted by IPC at three middle Snake River dams have shown that daily
load-following operations can reduce the amount of habitat (or weighted useable area) for white
sturgeon, particularly the early life stages during low and median water years (Chandler and
Lepla 1997, Brink 2000, Brink and Chandler 2000).

IPC states that proposed operations at the HCC significantly reduced modeled habitat for early
life stages of white sturgeon across all hydrologic year types (extreme low to extreme high) but
not other life stages.  Suitability was primarily influenced by load following.  IPC explains this is
not important because the existing population structure indicates that recruitment (hence the
early life stages) is not limiting the population.  ODFW needs to ask how much different would
the population look if IPC did not load follow?

Recommendation:

IPC should evaluate and discuss the potential effects of load-following operations on white
sturgeon. 

IPC needs to re-evaluate the WUA vs. discharge relationship in the Oxbow Bypass.

IPC chose a wide range of flows to measure (100 to 20,000 cfs) and clustered data collection at
the lower end of that range.  IPC looked at five flow levels below 2,000 cfs (100, 500, 800,
1,350, and 1,850 cfs) and only three flows greater than 2,000 cfs and those measurements were
widely spaced (5,000, 10,000, and 20,000 cfs).  ODFW believes the flows chosen potentially
misrepresent the relationship between Weighted Useable Area (WUA) and discharge (Q),
especially between 1,850 and 5,000 cfs.  It is likely that the habitat versus flow curves peak
somewhere in this range of flows and needs to be better evaluated.

The way IPC evaluated how WUA changes with discharge is atypical.  IPC expressed the WUA
versus discharge function as a linear regression and tested for significance of slope.  The function
is typically curved with the peak nearly always occurring at moderate to lower flows, especially
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for early life history stages.  The WUA function is a graphical representation of how the usable
habitat area changes with discharge, and is not a statistical function.  IPC’s analysis likely missed
the peak of the curves because of the range of flows that were chosen for modeling. 

Recommendation:

IPC needs to re-evaluate the WUA versus Q relationship in 200 cfs increments for flows up to
2,000 cfs; in 500 cfs increments for flows between 2,000 and 5,000 cfs; 1,000 cfs increments for
flows between 5,000 and 10,000 cfs; and 5,000 cfs increments between 10,000 and 20,000 cfs. 

IPC needs to validate that the Habitat Suitability Indices from the Columbia River are
appropriate for use in the Snake River.

IPC utilized Habitat Suitability Indices (HSI) for all life stages of white sturgeon except for
adults and juveniles developed on the Columbia River because these early life stages were too
difficult to observe in the Snake River.  Since these early life stages were presumably not too
difficult to observe in the Columbia River, it implies they may utilize different habitat in the
Columbia than in the Snake or that they are using similar habitat differently.

Recommendation:

IPC needs to explain how it validated that the criteria from the Columbia River are appropriate
for use in the Snake River.    

The proposed minimum flow of 100 cfs in the Oxbow Bypass is insufficient for white
sturgeon.

In Technical Report E.2.3-1, IPC concludes the current minimum flow of 100 cfs does not
provide suitable spawning, incubation, larval, or young-of-year habitat for white sturgeon in the
Oxbow Bypass.  Overall, habitat suitability increases with increasing flow for most of the life
history stages of sturgeon, except juveniles and adults.  Spawning habitat begins to be available
at flows of at least 5 kcfs.  

Within the DLA, IPC goes to great lengths to qualify that their assessment, which shows that
increasing flows increase habitat, should not be used to justify recommending more flow be
released down the Oxbow Bypass.  IPC appeared overly concerned that drift of larval sturgeon
out of the reservoir would negate any additional benefits of improving spawning in the bypass
reach.  Given the relatively short length of the Hells Canyon Reservoir, even if larval drift is
significant, these larval sturgeon might serve to enhance the population below Hells Canyon
Dam.

Recommendation:

ODFW will recommend a minimum flow in the Oxbow Bypass based on results of analysis
requested above for WUA versus discharge relationship for a wider range of flows. 
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E.3.1.3.2.3.1. Long-Term Monitoring

ODFW supports IPC’s proposal to conduct comprehensive white sturgeon stock
assessments in the Snake River between Swan Falls and Brownlee dams and below Hells
Canyon Dam every 10 years, and also believes the same survey frequency is needed for the
Oxbow and Hells Canyon reservoirs.

White sturgeon populations in the Snake River have declined and concerns have been raised
about their long-term viability.  Currently, only two Snake River segments, those below Hells
Canyon and Bliss dams, support sizeable white sturgeon populations and show signs of recent
reproduction and positive trends in recruitment.  Several factors, including degraded water
quality, altered habitat, and fragmentation of populations by dams, have been identified by the
WSTAC as contributing to the decline of sturgeon productivity in several segments of the middle
Snake River.

Given the unique life history characteristics of this species and the limited historical baseline
data on Snake River sturgeon populations, IPC identified long-term monitoring using
standardized collection gear and sampling protocol as critical for evaluating changes in sturgeon
population demographics.  Long-term monitoring of Snake River sturgeon populations
influenced by IPC’s hydroelectric projects is an integral component of the draft White Sturgeon
Conservation Plan.

The goal of this measure is to provide periodic stock assessments of white sturgeon populations
in Snake River reaches associated with the HCC.  IPC proposes to conduct stock assessments of
white sturgeon populations in Snake River reaches between Swan Falls and Brownlee dams and
downstream of Hells Canyon Dam every 10 years during the new license period established for
the HCC.  Stock assessments in Oxbow and Hells Canyon reservoirs would probably be
conducted less often. 

The stock assessments would include evaluations on population size, structure, recruitment,
abundance estimates, distribution, survival, growth, and condition.  Periodic stock assessments
would be compared with past Snake River sturgeon surveys to evaluate changes in populations
and the effectiveness of measures proposed for Snake River white sturgeon.  Stock assessments
would also provide valuable information regarding changes in stock status for resource agencies
to use in developing future management decisions for Snake River white sturgeon populations.
IPC would implement the proposed measure within one year after the license was issued. 

ODFW strongly supports continued population monitoring.  Sampling of the Oxbow and Hells
Canyon populations should also occur every ten years.

Recommendation: 

IPC should conduct periodic stock assessments of white sturgeon populations.  Sampling in
Oxbow and Hells Canyon reservoirs should occur every 10 years, similar to populations below
Swan Falls and Hells Canyon Dams.
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E.3.1.3.2.3.2. Water Quality Assessment - Early Life Stages, Swan Falls to Brownlee

ODFW supports IPC’s proposal to assess the mechanisms by which water quality
conditions and other factors limit sturgeon survival through their critical incubation and
larval life stage.  However, this assessment proposal needs to begin prior to license issuance
and it should provide the basis for sturgeon mitigation measures that would be
implemented during the term of the new license.    

The sturgeon population in the Swan Falls to Brownlee reach displays metrics typical of those
for populations that show poor recruitment: setline effort yielding 4% of the fish measuring less
than 92 cm TL, 26% measuring between 92 and 183 cm TL, and 70% measuring greater than
183 cm TL.  IPC believes this poor recruitment is probably a result of poor water quality
conditions in the Swan Falls to Brownlee reach.  A population viability analysis model
developed by IPC and Oak Ridge National Laboratory identifies water quality as the single
greatest factor leading to current conditions.  High summer temperatures, combined with high
nutrient loading, have contributed to lethal conditions in Brownlee Reservoir.

Despite suitable hydrology conditions in the first 14.7 miles downstream of Swan Falls Dam,
recruitment in this reach appears to be largely unsuccessful.  Results from IPC’s population
abundance, movement, and spawning studies suggest that although spawning is successful (since
fertile eggs were collected during the studies), the resulting effort is unrecognized in the stock
structure.  When considering the life history strategies that sturgeon use, IPC suspects that
recruitment breaks down in the early life stages, the most fragile and variable life stages for
sturgeon.

Organic matter and contaminants from suspended solids and river water were thought to be the
primary sources of bacteria and fungi that contributed to the low survival of embryos in the
Kootenai River.  DLA @ E.3-175. Study results showed very high mortality of incubating
sturgeon eggs that were coated with suspended solids and remained in unfiltered water.  IPC
suspects that these water quality conditions may also be a significant factor affecting recruitment
in the Swan Falls to Brownlee reach, given the high organic loads in this segment of the Snake
River.

The goal of this measure is to describe the key mechanisms that are limiting sturgeon survival
through their critical incubation and larval life stage.  IPC reports that the water quality
conditions to which these early life stages are exposed in this reach are poorly understood.
“Learning more about these conditions and understanding the mechanisms driving the current
response may help us better understand what factors, specific to the early life stages, are limiting
recruitment and where future efforts can be focused to maintain the persistence of sturgeon in
this reach.”  DLA @ E.2-175.

After quantifying the water chemistry in the Swan Falls to Brownlee reach, IPC proposes to
expose both incubating eggs and larvae to various natural elements taken from the river.  By
simultaneously monitoring the developing eggs and larvae under natural and more controlled
environments, IPC would determine the roles that temperature, dissolved oxygen, contaminants,
and bacteria play in the hatching and developmental success of white sturgeon. 
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Water quality has been identified as limiting production in this section of the Snake River.  The
TMDL identified water quality parameters that do not meet State standards.  This assessment
could provide valuable information useful in developing mitigation measures, but will not result
in any tangible improvement in habitat or population status of white sturgeon.  This study should
be conducted as a precursor to determining appropriate mitigation measures to improve
population status in the Swan Falls to Brownlee reach of the Snake River.
 
The proposed evaluation measure would begin one year after the license was issued.  Cost is
estimated to be $750,000.  Specific details including scope, duration, methods, and personnel
involvement in the assessment were not identified.

Recommendation:

IPC should conduct sampling prior to receiving its license application.  Results of this sampling
should be used to develop suitable mitigation measures to improve production of white sturgeon
in the Swan Falls to Brownlee reach.

E.3.1.3.2.3.3. Translocation

IPC’s proposal to collect white sturgeon from existing populations to supplement the
vulnerable population in the Swan Falls to Brownlee Reach is conceptually appealing.
However, since water quality improvements in this reach will not be fully achieved for
nearly a century, this measure should not be considered mitigation under the new license.

The population of white sturgeon in the Swan Falls to Brownlee Reach is made up primarily of
subadult and adult fish but few juveniles.  Size composition has remained similar to previous
studies from 1986-1987.  Spawning has been documented in the reach and because small
sturgeon continue to be present, evidence indicates that some recruitment is occurring in the
population.  Recruitment, however, is poor and the estimate of available female spawners was
very low (7), suggesting that near-future recruitment could also remain low, possibly below,
levels necessary to sustain this population.

Therefore, IPC is proposing translocation as a means to improve white sturgeon productivity in
the Snake River between Swan Falls and Brownlee dams.  IPC acknowledges that the feasibility
of this measure depends on significant improvements to water quality in the reach.  A population
viability analysis indicated that recruitment would not be reestablished unless water quality was
improved in the Swan Falls to Brownlee reach.

IPC would use a capture and transport method to translocate white sturgeon since the HCC
would continue to bar volitional upstream movement and impede, if not also prevent, most
downstream movement.  IPC reports that the challenges for providing upstream and downstream
passage for white sturgeon are significant, citing the lack of current knowledge of sturgeon
behavior, the limited experience in passing sturgeon upstream, and the nonexistent experience in
passing sturgeon downstream.   
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IPC’s goals of translocating white sturgeon into the Swan Falls to Brownlee reach are to increase
sturgeon productivity in this segment and thus increase the number of viable white sturgeon
populations in the Snake River.  IPC would actively capture a set number of selected sturgeon
and transport them according to defined goals (such as abundance or particular size distribution)
into the Swan Falls to Brownlee reach.  Specific actions (number, lengths, source population,
frequency and others) associated with this proposed measure would be developed in cooperation
with state resource agencies and the White Sturgeon Technical Advisory Committee.  The
population viability model developed by IPC and Oak Ridge National Laboratory would be used
to help evaluate and quantify the potential costs and benefits to the source and recipient sturgeon
populations.

Simulated modeling showed that translocation could substantially benefit recipient populations
and increase the number of viable populations.  After water quality conditions have improved,
translocation of white sturgeon into the Swan Falls to Brownlee reach would benefit the existing
population by increasing the number of sturgeon in the reach and ultimately providing more
available spawners to bolster future recruitment levels.  Translocation of white sturgeon would
provide a surrogated gene flow to this reach and help mediate for the lack of connectivity and
loss of historical gene flow.

Implementation of this measure depends largely on significantly improving water quality
conditions in the Swan Falls to Brownlee reach of the Snake River.  IPC has been assigned a
dissolved oxygen load in the TMDL for Brownlee Reservoir because of project effects.
Implementation of measures to meet this load will improve water quality above lethal levels but
not to state standards.  Additional improvements will come from reduction of nutrients from
upstream sources as required in the TMDL.  Measures to be implemented as part of the Snake
River TMDL will likely not result in meeting water quality standards for a minimum of 100
years and certainly not within the timeframe of the new license.  

Mitigation measures that will likely take 100 years to implement are not sufficient and should
not be included in the FLA.  If IPC could demonstrate that water quality will significantly
improve in the Swan Falls to Brownlee reach, ODFW would support translocation.  However,
ODFW does not support removing sturgeon from below Hells Canyon Dam and placing in other
reaches.  Finding another source population will be difficult.

Recommendation:

 IPC needs to remove translocation as a mitigation measure in their FLA, unless it can be
demonstrated that water quality will be significantly improved between Swan Falls and
Brownlee dams.

E.3.1.4. Anticipated Impacts on Fish and Snail Resources

E.3.1.4.1. ANTICIPATED IMPACTS OF CONTINUED OPERATION ON FISH AND SNAIL RESOURCES OF
THE HCC AND VICINITY
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E.3.1.4.1.1. WHITE STURGEON

This section fails to identify and discuss all project related impacts to white sturgeon, including
water quantity, changes to flow hydrograph, and load following.  

E.3.1.4.1.1.1. Blocked Access and Loss of Connectivity

IPC reports, “The projects would prohibit volitional upstream movement and impede, if not also
prevent, most life stages from moving downstream.  Sturgeon can still move downstream past
the projects either by being entrained through the hydroelectric project or by passing over the
dam during spill events.”  DLA @ E.3-181.  IPC does not provide any information indicating
successful downstream passage occurs at any of the HCC dams.  Additionally, mitigation has not
been proposed for mortality associated with entrainment.

Recommendation: 

IPC needs to provide data that successful downstream movement is occurring at Brownlee,
Oxbow, and Hells Canyon dams.  Mitigation needs to be proposed for mortality associated with
entrainment.

The DLA reports that the current sturgeon population below Hells Canyon Dam exhibits a
reasonably healthy population structure, based on the relative abundance, wide range of size
classes, and stages of maturity from immature juveniles to reproducing adults.  DLA @ E.3-182.  

Because of the potential for providing adequate spawning and early life history habitat, the goal
for this population is 32 fish/km with 2/3 between 60 and 92 cm and 1/3 greater than 92 cm (Tim
Cochnauer, IDFG, personal communication to WSTAC).  The current population, however, is
only 17 fish/km.  Based on the current population size, sport fishers are restricted to catch and
release fishing.

Recommendation: 

IPC needs to acknowledge that the current population is only half of what managers estimate the
population should be.  

The DLA concludes that water quality would have to improve significantly before white
sturgeon productivity could be restored within the Swan Falls to Brownlee reach.  DLA @ E.3-
182

Recommendation: 

IPC needs to specify what water quality parameters are limiting production and need to be
improved in the Swan Falls to Brownlee reach.  IPC also needs to specify if water quality is
limiting throughout the reach or in Brownlee Reservoir only.  IPC needs to justify why there are
no mitigation or water quality measures for sturgeon proposed in the DLA.
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IPC indicates that “A population viability analysis of Snake River white sturgeon highlighted
larval export, in addition to poor water quality, as a primary factor limiting simulated recruitment
in Oxbow and Hells Canyon reservoirs (Jager et al. 2000, Chapter 3 of Technical Report E.3.1-
6)”.  DLA @ E.3-182.

IPC presented no information to indicate spawning is cued or occurring in Hells Canyon or
Oxbow reservoirs.  There is also no available information to conclude larval export is limiting
these populations.

Recommendation: 

IPC needs to further investigate if conditions are sufficient to cue spawning in Hells Canyon and
Oxbow reservoirs.  If not, IPC needs to identify changes to operations that could result in
sturgeon reproduction.

E.3.1.4.1.1.2. Water Quality

General

IPC assumed that for purposes of this assessment, inflows to the project would meet targets
identified in the TMDL.  In addition, IPC assumed that, if targets identified in the TMDL were
met, all beneficial uses would be supported”.  DLA @ E.3-184.

Implementation of measures in the Snake River TMDL with associated improvements in water
quality will likely take beyond the life of the new license.  Development and implementation of
TMDLs for Snake River tributaries and associated water quality improvements will also likely
take beyond the life of the new license.

Recommendation:

IPC needs to acknowledge that water quality loads in the TMDL and attainment of water quality
standards will not be met in the life of the new license.

IPC concludes that “…given the absence of obvious downstream impairments from current low
dissolved oxygen levels, continuing impacts related to future dissolved oxygen levels within and
downstream of the HCC should be minimal.”  DLA @ E.3-184-185.  However, IPC did not
investigate that impact to aquatic resources of low dissolved oxygen levels below Hells Canyon
Dam.  Dissolved oxygen levels in this reach do not meet water quality standards for up to 8 miles
downstream of Hells Canyon Dam.  Also, in July of 1990 lethal dissolved oxygen conditions (<
1 mg/L) exacerbated by high water temperatures (25-26o C) caused the deaths of an observed 28
adult white sturgeon in the upper end of Brownlee Reservoir.  

E.3.1.4.1.2. NATIVE RESIDENT SALMONIDS
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E.3.1.4.1.2.1. Blocked Access and Connectivity

The DLA reports that “With the Applicant’s proposed measures for providing upstream passage
at Hells Canyon and Oxbow dams, effects associated with blocked access and reduced
connectivity should be substantially reduced for populations of native salmonids within the Pine-
Indian-Wildhorse core area, including smaller tributaries documented to support redband trout”.
DLA @ E.3-186

ODFW disagrees with this statement.  Connectivity cannot be restored without downstream
passage.  IPC did not document downstream migrations of bull trout through powerhouse and
turbine pathways.  ODFW does not consider entrainment through the project or spilling over the
spillway to be downstream passage.  Measures proposed in the native resident salmonid plan do
not include downstream passage.  

In addition, the native salmonid plan ignores populations above Brownlee Dam, which are also
negatively impacted by project operations.  Bull trout populations in the Powder River are part of
the HCC recovery unit, which includes Pine, Indian, and Wildhorse creeks and Hells Canyon and
Oxbow reservoirs.

Recommendation:

IPC should acknowledge in the FLA that its proposed upstream passage measure does not restore
connectivity.  

Irrigation diversions should be inventoried and assessed for fish losses.

IPC is proposing measures to construct irrigation diversion screens at Pine Creek and concludes
these “...should substantially reduce the nonproject-related impacts that are associated with
downstream losses of fluvial salmonids in Pine Creek.”  DLA @ E.3-186.  However, no studies
have been conducted to document downstream loss of fluvial salmonids in Pine Creek.
Assessment of barriers, physical and water quality should occur prior to screening.  Efforts
should focus on diversions known to impact migrating fish.  

Recommendation:

ODFW recommends that IPC identify barriers or sites of entrainment for salmonids and
implement actions to reduce negative effects.

Bull trout are present in the Powder Basin

Contrary to IPC’s conclusion “Currently, bull trout do not occupy any of the drainages within
immediate access to Brownlee Reservoir,” ODFW notes that bull trout are present in the Powder
Basin (Buchanan et al. 1997).  DLA @ E.3-187.

E.3.1.4.1.2.2. Water Quality
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It is unclear in the DLA if IPC is inferring that redband trout have undergone evolution since
construction of the HCC by its statement “Therefore, for redband trout to sustain natural
populations associated with the HCC, they must seek out colder environments during summer.
This necessity largely influenced the evolution of various life history traits, such as fluvial life
histories that involve significant migration from mainstem habitats to tributary habitats.”  DLA
@ E.3-189

Recommendation:

IPC should clarify what the intent of the above statement is and if it is inferring that redband
trout have undergone evolution since construction of the HCC.

IPC fails to acknowledge the effects to aquatic species of the shift in thermal regime below
HCC.

Within this statement and others in the DLA, “Therefore, despite measurable improvements to
downstream temperature conditions for coldwater biota caused by the presence of the
Applicant’s projects…” IPC fails to acknowledge the project’s effect on the shift in thermal
regime below the Project, primarily delayed warming in the spring and delayed cooling in the
fall.  ODFW does not consider these “measurable improvements”.  Rather, ODFW is concerned
with the effect of this shift in thermal regime particularly on resident salmonids, sturgeon, and
fall chinook salmon below Hells Canyon Dam.  DLA @ E.3-189

Recommendation:

IPC needs to identify and discuss potential impacts to aquatic species associated with the shift in
thermal regime below HCC: delayed warming in spring and delayed cooling in fall.

IPC’s proposed habitat enhancement measure ignores resident fish above Brownlee Dam.

IPC concludes “Habitat enhancement measures proposed by the Applicant for Pine Creek (see
section E.3.1.3.2.1.4.) should significantly benefit natural populations of native salmonids in
Pine Creek”.  DLA @ E.3-189.  ODFW strongly supports habitat enhancement as mitigation for
Project impacts to native salmonids.  However, habitat enhancement should also be proposed for
tributaries above Brownlee Dam.  Also, IPC has not proposed any specific habitat enhancement
measures nor identified specific irrigation withdrawals to be screened in Pine Creek.  ODFW
does not believe funding levels proposed by IPC for habitat enhancement in Pine Creek will
significantly benefit native salmonids.  We believe the measure is severely under-funded.  In
addition, IPC has not provided enough information to determine the level of benefits expected
with this proposed measure and level of funding.

Recommendation:

IPC should increase proposed funding for habitat enhancement measures for native salmonids
and expand efforts to tributary habitat above Brownlee Dam.
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E.3.1.4.2. ANTICIPATED IMPACTS OF CONTINUED OPERATION ON FISH AND SNAIL RESOURCES OF
DOWNSTREAM AREAS AFFECTED BY THE HCC

E.3.1.4.2.1. WHITE STURGEON

Throughout this section of the DLA IPC reports that Technical Report E.3.1-6 concluded that the
current white sturgeon population below Hells Canyon Dam exhibits a reasonably healthy
population structure, based on the relative abundance, wide range of size classes, and stages of
maturity from immature to reproducing adults.

Recommendation: 

IPC needs to acknowledge that the current sturgeon population below Hells Canyon Dam is
about one-half the management goal of 32 fish/km and has remained relatively stable.  IPC needs
to discuss possible reasons for this population remaining below the management goal, including
potential project effects.

E.3.1.4.2.1.1. Operations

Operational Assessment for White Sturgeon Habitat

ODFW believes HCC operations impact white sturgeon.

IPC load follows at Hells Canyon Dam during the spawning, incubation, and larval life history
time periods for white sturgeon.  Proposed operations at the HCC significantly reduced modeled
habitat for early life stages of white sturgeon across all hydrologic year types (extreme low to
extreme high).  Suitability was primarily influenced by load following.  IPC explains this, saying
“While the Applicant’s study documents differences in modeled habitat availability between
these two operational scenarios for early life stages of white sturgeon in the Hells Canyon reach,
there is no evidence that the sturgeon population below Hells Canyon Dam is affected by these
modeled changes in habitat”.  DLA @ E.3-198.  Is IPC drawing this conclusion because it
believes the existing population structure indicates that recruitment (hence the early life stages)
is not limiting the population?  ODFW needs to ask how much different would the population
look if IPC did not load follow?

The sturgeon population below Hells Canyon Dam is currently about half (17 fish/km) of the
management goal (32 fish/km).  IPC does not address potential causes for this population
remaining below the management goal.

Recommendation:

IPC needs to assess impacts to white sturgeon from load following operations.  Measures need to
be proposed to mitigate for these impacts in the FLA. 

E.3.1.4.2.1.2. Water Quality
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Dissolved Oxygen

IPC reports that “Dissolved oxygen levels measured in the tailrace of Hells Canyon Dam can
drop as low as 2.8 mg/L for several weeks during the late summer.  This condition probably
persists for only a few miles below Hells Canyon Dam”.  DLA @ E.3-199.  However, dissolved
oxygen levels below Oregon state standards can persist 8 miles downstream and have been
recorded to the mouth of the Salmon River.  ODFW considers eight miles to be more than a few
and the potential for impact to white sturgeon and other aquatic resources significant.  In the
peak of summer adult sturgeon have slow metabolism rates and they have less efficient gills than
other fishes for extracting dissolved oxygen from the water.  When fish are stressed, metabolism
increases and they require more oxygen, hastening their demise in an oxygen depleted
environment.

Recommendation:

IPC should discuss potential impacts to white sturgeon in the FLA from low dissolved oxygen
levels below Hells Canyon Dam.  

TDG

IPC reports that “Under current operations, effects of high total dissolved gas levels on white
sturgeon below Hells Canyon Dam have not been observed”.  DLA @ E.3-201.

IPC did not conduct a study to examine the effects of elevated total dissolved gas levels on white
sturgeon.  IPC did not sample larval or juvenile sturgeon, the life history stages where impacts
and symptoms of gas bubble disease are likely to be highest.

Recommendation: 

IPC needs to qualify or eliminate these types of statements throughout the DLA.  IPC also should
discuss potential impacts to white sturgeon, particularly larvae and early life history stages, from
elevated levels of TDG. 

Temperature

IPC provides no data supporting the conclusion that the presence of the project provides
measurable improvements to downstream temperature conditions for white sturgeon.  DLA @
E.3-202.  The project causes a change in the thermal regime below Hells Canyon Dam impacting
aquatic resources.

Recommendation: 

IPC should discuss if optimal spawning temperatures coincide with optimal discharge below
Hells Canyon Dam to cue white sturgeon spawning and the frequency, in years, with which
spawning conditions are met.
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E.3.1.4.2.2. NATIVE RESIDENT SALMONIDS

E.3.1.4.2.2.1. Operations

IPC reports that load following operations have minimal impact to redband trout without
including supporting information. 

Within the DLA, IPC reports that while reductions in habitat under proposed operations are
occasionally significant, they are short lived (1-2 hours, as modeled by CHEOPS) and their
effect on a subadult or adult trout overwintering in the mainstem is unknown.  IPC then
concludes “…that the short-lived habitat minimums during the adult overwintering period
probably do not limit redband trout in the Hells Canyon reach, primarily because little habitat
fragmentation is caused by these reductions” and “Compared with spawning and incubation
habitats, fluctuations during the overwintering period may not be as critical and limiting to a
generalist species such as redband trout”.  DLA @ E.3-204.

However, load following results in rapid and significant changes in river flow and reservoir
elevation.  Rapid flow fluctuations can have a wide variety of adverse impacts to aquatic
ecosystems.  Generally, there is a decrease in the productivity and carrying capacity of the
aquatic ecosystem.  Although exact impacts are site-specific; generally, rapid flow fluctuations,
such as those typical of load following operations, can strand fish, alter or obstruct fish
migrations, disrupt spawning activity, wash out or strand redds resulting in reduced hatching
success, cause the dessication of eggs, and limit the critical margin habitat that provides low
velocity habitat for juvenile holding and cover.  The early life history and adult stages may be
forced to move laterally or vertically several times per day in response to flow fluctuations.  

IPC states that modeled habitat for redband and bull trout is reduced, sometimes by as much as
20% under the proposed operational scenario.  IPC tries to ameliorate this statement by saying
that the reductions are only significant relative to the full pool run-of-river scenario.  IPC
explains that although reductions are significant, they are short-lived and the impacts on fish
unknown.  This is inconsistent with IPC’s conclusion that reductions are not likely limiting these
fish.  IPC goes further to say the habitat minimums occurring for short durations during the over
wintering period probably do not limit redband or bull trout.  IPC does not acknowledge the
impact of the increased metabolic demands placed on fish having to actively search for new,
suitable habitat during a time when they are not actively feeding, their metabolism is reduced,
and they are generally relying on body fat stored from the summer. 

Recommendation:

IPC should assess the behavioral changes and energetic impacts to various species and life
stages, including native salmonids, with load following operations.  Because native salmonids
are observed at all times of year in the mainstem Snake River, habitat modeling should be
conducted for the entire year not just the overwintering period.

E.3.1.4.2.2.2. Water Quality
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IPC asserts that salmonids are associated with tributary habitats because of better
temperatures and DO levels without providing corroborating data.

In the DLA, IPC asserts that “Because temperatures for salmonids during this period are also low
in suitability, resident salmonids may be more closely associated with tributary habitats or
confluence areas with cold refugia.  Such refuge areas probably also have higher dissolved
oxygen levels.”  DLA @ E.3-204.   Earlier parts of the DLA rely on this assertion with no
discussion of the actual water quality in these areas in the summer.  Does IPC have any data to
support its assertion that tributary habitats have higher dissolved oxygen levels?

Recommendation:

IPC should present tributary water quality information and compare to reservoir and mainstem
information to substantiate assertions that these refuge areas provide better water quality,
particularly temperature and dissolved oxygen. 

E.3-205 – “Improvements in the levels of nutrients and organic matter in inflows to the project
would also substantially improve dissolved oxygen throughout the project area”.

Recommendation: 

IPC should acknowledge that these improvements will likely not occur in the life of the new
license and may likely take up to 100 years. 

Total Dissolved Gas

IPC should avoid drawing conclusions about the effects of supersaturation to aquatic biota
until sufficient monitoring is completed.

IPC has not conducted any monitoring for signs of gas bubble disease.  Nor has it referenced on-
going research at Columbia River and Lower Snake River projects.  Additionally, IPC does not
consider potential impacts to resident fish in the reservoirs and below the Project, specifically
early life history stages.  Consequently, any conclusions by IPC regarding effects of
supersaturation to aquatic biota, such as “Under current operations, few effects related to high
total dissolved gas levels have been observed on fish in the Hells Canyon Reach, especially bull
trout since they are seldom found below Hells Canyon Dam”, are speculative and should be
removed from the FLA unless further monitoring is done to demonstrate otherwise.  DLA @
E.3-205.  
It is common for fish dying of acute gas bubble disease to die without showing visible lesions.
Fish may also succumb to secondary infections caused by stress or anatomical changes to body
surface.

IPC also cites the depth range of redband trout between 1 and 10 meters and a peak frequency of
observations between 2 and 4 meters as substantiating their conclusion.  During spill events
exceeding 2,500 cfs, total dissolved gas levels below Hells Canyon dam exceed the Oregon and
Idaho water quality standards of 110% supersaturation.  Total dissolved gas levels below Hells
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Canyon Dam reach as high as 135%.  With IPC’s reported dissipation of 10% for every meter of
depth, redband trout at 1 and 2 meters would experience TDG levels above the state standard and
reported to impact aquatic species.  

Recommendation:

Monitoring of gas bubble disease by IPC needs to be conducted to conclude there are no impacts
associated with exceedance of Oregon’s TDG standard.  IPC should reference studies conducted
in the Columbia River and acknowledge the potential impacts associated with exceedance of the
state standard of 110% saturation below each dam in the Hells Canyon Complex.

Temperature

In this section and section E.3.1.4.2.2. IPC asserts “Salmonids must seek out colder refugia,
generally associated with tributary habitats, which would also be higher in dissolved oxygen
content” and “As a result, despite measurable improvements to downstream temperature
conditions for coldwater biota caused by the presence of the Applicant’s projects, water
temperature will undoubtedly continue to exceed the standard for coldwater biota throughout the
Snake River system.”  DLA @ E.3-206, E.3-225-226, and E.3-230.

IPC does not provide any tributary temperature or dissolved oxygen data.  It is not clear if these
tributary habitats meet state water quality standards.  

IPC fails to explain what “measurable” improvements are.  The presence of the project causes a
shift in the thermal regime below the project.  This includes delayed warming in the spring and
delayed cooling in the fall.  Despite IPC’s assertion that “The effects of delayed fall cooling on
bull trout are negligible because of the refuge they must already seek during winter,” Oregon
continues to believe the shift in thermal regime impacts native salmonids.  The delayed cooling
results in a measurable increase in temperature and a violation of the Oregon water quality
standard for temperature.  Delayed cooling in the fall likely delays redband trout and bull trout
movement into the Snake River from adjacent tributaries.  This eliminates use of the Snake River
and reservoirs as migration corridors and rearing habitat for some period of time.

Recommendation: 

IPC should investigate the effect of the changed thermal regime on aquatic species, including
macroinvertebrates, below Hells Canyon Dam and tie to the life history of native resident
salmonids.  IPC also needs to define what a “measurable” improvement is.  

E.3.1.4.3.1.2. ANTICIPATED CONTINUING IMPACTS ON DOWNSTREAM AREAS AFFECTED BY HCC

Operational Impacts to Anadromous Fish

IPC’s analysis of impacts is based on the hour-to-hour comparison of modeled habitat available
under proposed operations and full pool run-of-river operations.  This approach only compares
total space available with one scenario to total space under the other scenario.  ODFW believes
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that this approach does not address key questions about the effect of Project operations on
anadromous fish below HCC.  Instead, ODFW recommends that IPC identify factors limiting
fish survival and productivity under current operations and compare how these limiting factors
would be affected under proposed operations.

Water Quality Impacts to Anadromous Fish

TDG levels below Hells Canyon dam impact aquatic species.

IPC reports that “Under current operations, few effects related to high total dissolved gas have
been observed” and then indicates “…its total effectiveness monitoring plan (proposed as part of
the measure detailed in section E.2.4.2.4.) would improve the likelihood that continuing impacts
from elevated total dissolved gas levels were reduced”.  DLA @ E.3-212-213.

ODFW is unaware of any studies initiated to assess the impact of high TDG on aquatic species
within or below the HCC.  Symptoms of gas bubble trauma have been identified in adult
anadromous salmonids returning to Hells Canyon Dam during periods of spill.  Though IPC
reports that no symptoms of gas bubble trauma have been observed on juvenile fall chinook
salmon in sampling conducted by the USFWS (William Connor, USFWS; Ahsahka, Idaho;
personal communication) the uppermost sampling location was approximately 20 miles
downstream of Hells Canyon Dam where TDG likely would have dissipated.  

TDG levels up to 138% occur below Hells Canyon Dam during spill events.  At these TDG
levels juvenile and adult anadromous fish exhibit gas bubble disease symptoms and can be killed
in laboratory and field experiments.  ODFW considers symptoms of gas bubble trauma on adult
anadromous salmonids returning to Hells Canyon Dam as strong evidence that TDG levels
below the Project are detrimental to fish resources.

Recommendation:

 IPC should ensure TDG gas levels below all three dams meet water quality standards.

Dissolved oxygen levels below state standards can persist for eight or more miles
downstream of the HCC.

IPC reports that “... for low dissolved oxygen levels, the area of potential impact is a 6.5 mile
section of river from Hells Canyon Dam downstream to just below Wild Sheep Rapids”.  DLA
@ E.3-213.  However, dissolved oxygen levels below Oregon state standards can persist to the
mouth of the Salmon River.  IPC indicates “The effect of low dissolved oxygen levels on
prespawn steelhead and fall chinook adults is uncertain…nor does evidence indicate that
prespawn adults remain for extended times within this upper river section when observed
dissolved oxygen levels are low.”  DLA @ E.213-214.

Between late August and mid-October anoxic water is drawn into the turbine intakes, and often
results in dissolved oxygen levels less than 6 mg/L for several miles downstream of Hells
Canyon Dam.  Dissolved oxygen levels less than 8 mg/L can result in reduced size at emergence,
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reduced fitness, and death for salmon eggs and embryos.  Dissolved oxygen levels of less than 6
mg/L can result in avoidance, delayed migration, reduced swimming speeds, reduced fecundity,
reduced spawning condition, and death for juvenile and adult salmon.  The absence of prespawn
adults within the upper river section when observed dissolved oxygen levels are low may
indicate that low dissolved oxygen levels affect the distribution of adults potentially forcing them
into less suitable habitats for spawning.

Recommendation: 

IPC should immediately consult with ODEQ and IDEQ and implement measures to improve DO
levels within and below the HCC.

ODFW believes that the altered thermal regime of the Snake River downstream of the
Project might change spawning timing or at the very least has restricted fish to spawning
and rearing in habitat where the thermal regime is not as suitable as that found upstream
of the project.   

IPC reports that “The impact of delayed cooling on anadromous fish downstream of the HCC is
uncertain.”  DLA @ E.3-215.  Construction of the HCC has extended prespawn adult fall
chinook salmon exposure to water temperatures above 14.5oC by approximately two to three
weeks over reaches upstream of the HCC.  IPC also indicates that the temperatures below Hells
Canyon Dam are above the range suitable for gamete viability during holding (>13-16o C, Poole
et al. 2001).  Still, IPC concludes “…no effects to free-ranging adult chinook salmon of this
prolonged exposure to elevated temperatures have been empirically demonstrated.”  DLA @
E.3-216. 

IPC indicates that during October, all monthly mean temperatures in all reaches except the upper
Hells Canyon reach decline to below 14o C.  It is still unclear if or when temperatures below
Hells Canyon Dam cool to the same temperature as those above the HCC and in the Marsing
Reach.  

IPC concludes “There is apparently no effect of prolonged exposure to warmer temperatures in
the fall on spawn timing (Chapter 5 of Technical Report E.3.2-2, Chapter 1 of Technical Report
E.3.1-3).  No evidence indicates that timing of fall chinook spawning has been significantly
changed with the altered thermal regime or that spawn time among various reaches in which
historical spawning occurred are significantly different”.  DLA @ E.216-217.  Connor et al.
(2002) refer to unpublished IDFG redd data that suggests fall chinook salmon in the Marsing
Reach spawned at about the same time if not earlier than spawners in the contemporary areas.
ODFW believes that the altered thermal regime of the Snake River downstream of the Project
might change spawning timing or at the very least has restricted fish to spawning and rearing in
habitat where the thermal regime is not as suitable as that found upstream of the project.   

IPC reports that “In the upper Hells Canyon reach, temperatures above 16oC occur on average
between October 10 and 18: the literature suggests that redds constructed during this time may
have lower survival rates than redds constructed later, although this effect has not been
documented with field studies for the Hells Canyon reach of the Snake River…Given these
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probabilities, fewer than 2% of the redds in an average spawning distribution would be affected
by elevated temperatures.”  DLA @ E.3-218.  IPC further reports that “Incubating fall chinook
eggs in redds constructed early in the spawning period may be affected by the prolonged cooling
effect in the fall, although this effect has not been documented with field studies for the Hells
Canyon reach of the Snake River”.  DLA @ E.3-217.  Given that Snake River fall chinook
salmon are listed as threatened under the Endangered Species Act and escapement remains low,
ODFW would argue that an impact of 2% to the redds of a threatened species is a significant
impact. 

IPC does not acknowledge effects of altered thermal regime of the Snake River
downstream of the Project on delayed incubation and growth rates of fall chinook salmon,
and resulting reduced viability of these fish in their migration to the sea. 

IPC reports that “In addition to prolonging the fall cooling of water temperatures, the HCC has
also led to generally warmer conditions during much of the incubation period for fall chinook
salmon, a conclusion that is based on water temperatures at the oxbow for 1954-1956.”
Therefore, “…Based on thermal unit accumulation, the altered thermal regime below Hells
Canyon Dam has shifted current emergence to an earlier date than would have been seen in the
same reach before the HCC…”.  DLA @ E.3-218.  IPC further concludes that “Today, fish in the
Hells Canyon reach emerge earlier than fish in the pre-HCC Hells Canyon reach did.  Even with
the delayed growth potential of the earlier emergers, these fish should have outmigration times
similar to, if not earlier than, those reported by Mains and Smith.  Yet today, on average, less
than 50% of the fall chinook outmigration is complete by the end of June (Connor 2001)”.  DLA
@ E.3-220.  ODFW believes that cooler spring temperatures likely delay incubation rates and
growth rates (Weatherly and Gill 1995).  This likely effects either the timing of juvenile
migration or the size of fish when they migrate, or both.  Each of these results in decreased
survival.  Snake River fall chinook salmon appear to abandon rearing areas and begin active
migration when temperatures exceed 17oC (Connor et al. 1999).  A later migration timing may
result in missing the window of migratory opportunity for making the physiological changes
necessary for entry into salt water.  

Recommendation: 

IPC needs to propose measures to address the potential impacts to anadromous fish from the shift
in thermal regime below the Project. 

Impacts of Continued Hatchery Operations

IPC reports that “…(Technical Report E.3.1-4) demonstrated that adult salmon and steelhead
produced at its hatcheries do stray from their home ranges.  However, their stray rates are
consistent with those reported in the literature for other stocks and do not indicate detrimental
effects to listed species.”  DLA @ E.3-223.  IPC did not present any information on location of
straying and potential impacts to local and listed populations.  Nor did IPC indicate what the
stray rates are for fish produced at IPC funded hatcheries.  

Recommendation:
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IPC should include a description of stray rates, location, and contribution to fisheries of
anadromous fish produced at its mitigation facilities.

E.3.1.4.3.2. BULL TROUT

E.3.1.4.3.2.1. Anticipated Continuing Impacts within the HCC and Vicinity

Blocked Access and Loss of Connectivity 

Proposed mitigation measures in the DLA do not reduce effects associated with blocked
access and reduced connectivity.

IPC concludes that “With the Applicant’s proposed measures for providing upstream passage at
Hells Canyon and Oxbow dams, effects associated with blocked access and reduced connectivity
should be substantially reduced for populations of bull trout within the Pine-Indian-Wildhorse
core area” and “Bull trout will continue to be blocked from access to habitats above Brownlee
Dam.  However, there are currently no bull trout populations associated with tributary habitats
directly associated with Brownlee Reservoir.”  DLA @ E.3-224.  However, IPC is not proposing
to provide downstream passage.  Without downstream passage, connectivity is not restored for
these populations nor are effects associated with blocked passage lessened.  Without providing
upstream and downstream passage at Brownlee Dam, IPC has ignored bull trout populations in
the Powder Basin and other tributaries above the project including the Malheur basin.

 Recommendation:

IPC should acknowledge in the FLA that its proposed upstream passage measure does not restore
connectivity.  IPC needs to comply with the provisions of Oregon’s Fish Passage Law (ORS
509.580-509.645).  IPC needs to propose measures for providing upstream and downstream
passage or work with ODFW to obtain a fish passage waiver from the Oregon Fish and Wildlife
Commission.

ODFW disagrees that enhancement measures proposed by IPC for Pine Creek will
significantly benefit natural populations of bull trout.

IPC has proposed habitat enhancement to mitigate for impacts to native salmonids.  IPC
concludes “Habitat enhancement measures proposed by the Applicant for Pine Creek (see section
E.3.1.3.2.1.4.) should significantly benefit natural populations of bull trout”.  DLA @ E.3-226.
ODFW disagrees with this conclusion.  It is unclear what measures IPC is specifically proposing
other than screening.  Also, IPC has not proposed enhancement measures for tributaries above
Brownlee Dam.  The Powder River Basin is considered a core area for the Hells Canyon
Complex bull trout recovery unit.  ODFW believes the habitat enhancement measures proposed
by IPC are minimal and should be expanded to include tributaries above Brownlee Dam.  ODFW
also believes the funding level proposed by IPC is significantly small.

Recommendation:
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IPC should increase proposed funding for habitat enhancement measures for native salmonids
and expand efforts to tributary habitat above Brownlee Dam.

E.3.1.4.3.2.2. Anticipated Continuing Impacts to Downstream Areas

Operational Impacts to Bull Trout

The DLA indicates “Bull trout habitat was modeled in the Hells Canyon reach during an
overwintering period (October 15-May 31) similar to redband trout.”  DLA @ E.3-226.  It is
unclear why IPC only modeled overwinter habitat.  ODFW considers this to be insufficient.  Bull
trout have been observed at all times of year in the mainstem Snake River below the HCC.  IPC
should model habitat throughout the year in response to project operations and the shift in the
thermal regime below Hells Canyon Dam. 

Recommendation: 

IPC should model spring and summer habitat for bull trout and redband trout and present these
results in the FLA.

ODFW believes load following operations impact bull trout. 

Though IPC “believes that short-lived habitat minimums during the bull trout overwintering
period probably do not affect bull trout populations in the Hells Canyon reach”, DLA @ E.3-
227, ODFW believes load following operations at the HCC impact bull trout.  ODFW refers the
reader to comments and recommendations in section E.3.1.4.2.2.1.  Also, IPC does not discuss
the habitat minimums referred to in the DLA.

Water Quality Impacts to Bull Trout

IPC should avoid drawing conclusions about the effects of supersaturation to aquatic biota
until sufficient monitoring is completed.

IPC has not conducted any monitoring for signs of gas bubble disease.  Nor has it referenced on-
going research at Columbia River and Lower Snake River projects.  Additionally, IPC does not
consider potential impacts to resident fish in the reservoirs and below the Project, specifically
early life history stages.  Consequently, any conclusions by IPC regarding effects of
supersaturation to aquatic biota, such as “Under current operations, few effects related to high
total dissolved gas levels have been observed on fish in the Hells Canyon Reach, especially bull
trout since they are seldom found below Hells Canyon Dam”, are speculative and should be
removed from the FLA unless further monitoring is done to demonstrate otherwise.  DLA @
E.3-228.  It is common for fish dying of acute gas bubble disease to die without showing visible
lesions.  Fish may also succumb to secondary infections caused by stress or anatomical changes
to body surface.
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IPC also cites the depth range of bull trout between 1 and 8 meters and a peak frequency of
observations between 2 and 3 meters as substantiating their conclusion.  During spill events
exceeding 2,500 cfs, total dissolved gas levels below Hells Canyon dam exceed the Oregon and
Idaho water quality standards of 110% supersaturation.  Total dissolved gas levels below Hells
Canyon Dam reach as high as 135%.  With IPC’s reported dissipation of 10% for every meter of
depth, bull trout at 1 and 2 meters would experience TDG levels above the state standard and
reported to impact aquatic species.  

Recommendation:

Monitoring of gas bubble disease by IPC needs to be conducted to conclude there are no impacts
associated with exceedances of Oregon’s TDG standard.

IPC asserts that bull trout are associated with tributary habitats because of better
temperatures and DO levels without providing corroborating data.

In the DLA, IPC asserts that “Because temperatures for bull trout during this period are also low
in suitability, bull trout are generally more closely associated with tributary habitats or
confluence areas with cold refugia.  Such refuge areas probably also have higher dissolved
oxygen levels.”  DLA @ E.3-229.  Earlier parts of the DLA rely on this assertion with no
discussion of the actual water quality in these areas in the summer.  Does IPC have any data to
support their assertion that tributary habitats have higher dissolved oxygen levels?

Recommendation:

IPC should present tributary water quality information and compare to reservoir and mainstem
information to substantiate its assertions that these refuge areas provide better water quality,
particularly temperature and dissolved oxygen. 

E.3.1.4.3.3. IDAHO SPRING SNAIL AND BLISS RAPIDS SNAIL

ODFW does not agree with IPC’s conclusion that “Continued operation of the HCC, as proposed
by the Applicant, would most likely not affect the survival and persistence of the Bliss Rapids
snail.  It may even benefit the species by being a factor in providing additional suitable habitat
beyond its historical range.”  DLA @ E.3-231.  IPC provides no data to indicate the HCC does
not affect this federally listed species.  It is equally unclear how presence and operation of the
HCC “may” actually benefit this species.  The presence of the HCC and other Idaho Power
facilities may drive it to extinction.  These facilities serve to significantly impede or block the
expansion of populations downstream.  No mitigation measures have been proposed to address
project impacts.

Recommendation:

IPC should provide justification for concluding continued operation of the HCC may benefit
Bliss Rapid Snail.  IPC must also recommend mitigation measures for both of these federally
listed snail species.
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E.3.1.4.4. ANTICIPATED INCREMENTAL IMPACTS OF NEW DEVELOPMENT

ODFW disagrees with IPC’s conclusion that “Because the Applicant proposes no new
development of project works at the HCC, no incremental impacts of such new development are
anticipated.”  DLA @ E.3-231.  IPC has proposed constructing a new transmission line along the
Oregon side of Oxbow reservoir which is not included in the DLA.   

Recommendation: 

IPC needs to document proposed location of the new transmission line in the FLA and report on
projected impacts.

E.3.1.4.5. ANTICIPATED INCREMENTAL IMPACTS TO CHANGES IN OPERATION

ODFW strongly disagrees with IPC’s statement that “Because the Applicant proposes no
changes to current operations at the HCC, no incremental impacts of such changes are
anticipated”.  DLA @ E.3-231.  Proposed operations clearly do not equal current operations.
Notable differences include elimination of flow augmentation, a refill target date of May 20
versus the end of June, and an increase from 5 to 10 feet for reservoir fluctuation in Hells
Canyon and Oxbow reservoirs.

Recommendation: 

IPC needs to clearly describe the operational parameters of current operations and proposed
operations in the FLA.  IPC also needs to clarify the operational scenario used in modeling:
current operations, proposed operations, or neither.

E.3.2. WILDLIFE RESOURCES

GENERAL COMMENTS

Project Impacts

By limiting its impact analysis to the shoreline and fluctuation zones and two operational
scenarios, IPC did not fully evaluate project impacts to upland and riparian habitats.  Therefore,
proposed PM&E measures do not adequately mitigate project effects to terrestrial and botanical
resources.
 
IPC utilized a drafting depth of 5 feet rather than 10 feet to estimate project impacts on
riparian habitat, although proposed operations envision a 10-foot drafting in Oxbow and
Hells Canyon reservoirs.

IPC estimated the effects of proposed operation on riparian habitat in the fluctuation zone of
Hells Canyon and Oxbow reservoirs based on a maximum drafting depth of 5 feet (Technical
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Reports E.1-4 and E.3.2-40).  However, on page B-13, IPC indicates “the proposed and current
normal maximum reservoir elevation at Oxbow Reservoir is 1,805 feet msl, while the proposed
minimum reservoir elevation is 1,795 feet msl.”  Additionally, on page B-16, IPC states that
“currently and for proposed operations, the elevation of Hells Canyon Reservoir is cycled within
a 5 vertical-foot operating range to manage load-following flows through the Brownlee, Oxbow,
and Hells Canyon power plants.  However, under certain load conditions, and maintenance and
construction activities, IPC proposes to use up to an additional 5 vertical feet to meet power
demands.”  Based on these statements in Exhibit B, the fluctuation zone in both Oxbow and
Hells Canyon reservoir is 10 feet, the amount that should have been used to determine impacts to
riparian vegetation.

Recommendation:

IPC should assess and estimate riparian habitat in the fluctuation zone based on a maximum
drafting of 10 feet for Oxbow and Hells Canyon reservoirs.

IPC reduced estimated inundated habitat in the DLA from earlier estimates without
explaining the difference.

An estimated 10,220 acres of flooded land occur in the project area (Table E.6-1).  GIS analysis
conducted by the Bureau of Land Management (BLM) estimated 11,771 inundated acres (Brent
Grasty, BLM, personal communication), including islands.  This acreage is very close to the
12,000 estimated inundated acres in Table E.6.2-1 December 13, 2001, distributed by IPC to the
RMP group.  IPC does not explain the difference in these two estimations of inundated habitat.

Recommendation: 

IPC should provide data and clarify how estimated inundated acreage in the DLA has changed
from the amount reported in Table E.6.2-1, December 13, 2001 and include an estimate of
inundated island acreage and island acreage in the fluctuation zone.     

IPC’s analysis of reservoir icing did not, but should, include a determination of the extent
and amount of big game mortality associated with reservoir icing. 

ODFW identified big game mortality associated with reservoir icing as an issue early in the
collaborative process.  Deer and elk of the Hells Canyon area traditionally migrated to low
elevation winter range in the riparian areas adjacent to the Snake River.  Dam construction
inundated this low elevation, critical habitat and created in its place three large reservoirs.  These
reservoirs may inhibit wildlife movement, particularly deer, and disrupt traditional migration
routes and travel corridors between Oregon and Idaho.  In years subsequent to dam construction
and reservoir creation, ODFW and IDFG wildlife biologists have noted significant big game
mortalities associated with stranding on reservoir ice.  Additionally, it appears that coyotes
actively drive deer onto the ice where big game becomes more vulnerable to predation due to
unsure footing.  
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ODFW was very supportive of the proposed study “Effects of Reservoir Icing on Big Game
Populations.”  ODFW biologists recommended that IPC conduct this study over a sufficient
number of years to assure information would be collected during severe winters.  However,
during the winters of this study (January 1999-December 2001), the study area experienced
overall higher than average winter temperatures and lower than average precipitation and
snowfall (Technical Report E.3.2-45).  Therefore, in addition to the comprehensive field survey
of wintering mule deer, Ryel et al. (2001) used the two-dimensional laterally averaged,
hydrodynamic and water quality simulation model, CE-QUAL-W2, to simulate ice formation
within the reservoir.

Simulations of ice formation were conducted for embayments, the Powder River arm (a large,
narrow bay) and the main Brownlee Reservoir for 20-day periods during December, January, and
February.  Proposed operations and full pool run-of-river scenarios for Brownlee Reservoir were
simulated for a low, medium and high flow year.  

The period of expected ice formation was during the period when deer were observed to cross
the reservoir (Technical Report E.3.2-35).  The highest concentrations of big game animals,
particularly mule deer, and mule deer migration routes were largely associated with portions of
the reservoir that had the most embayments and potential for ice formation. Despite this, Ryel et
al. (2002) concluded that very little evidence could be found that mortality occurred from
individuals falling through the ice, though there was some evidence of increased potential for
predation by individuals crossing the ice.   Additionally, they concluded that no information
suggested that the viability of these populations of big game animals was adversely affected by
ice formation under proposed operations.

Ryel et al. (2002), however, reported that their study focused on differences in ice formation with
different reservoir management alternatives.  The intent was not to predict exactly when ice
would form or to determine with high accuracy the thickness.  Instead, the intent was to
determine important differences in icing characteristics of the two scenarios.  Determining the
extent and amount of big game mortality associated with reservoir icing was not identified as an
objective of the study. 

While the modeling exercise was informative, the analysis is not complete without direct
observation of the effect of a prolonged period of ice on deer.  Mortality of big game as a result
of reservoir icing is related to falling through the ice, predation, bowing of ice along the edges
preventing animals from escaping the reservoir, and injury from falling on ice.  There have been
several years during the last 20 when ice was on Brownlee for extensive periods, including the
early 1980’s, 1988/1989, and 1992/1993.  While no formal study was done to quantitatively
assess the effect on deer, ODFW biologists observed the main problem to occur when water
levels lowered while ice was on the reservoir, creating a bowl that the deer could not escape.
Deer either tried to cross the reservoir or were driven out on the ice by coyotes.  They were then
stranded and killed by the coyotes.  It was common to see several new kills each day.  The
population experienced high mortality rates during those years (up to 40% of the herds).  The
rate of recovery depends on survival rates of does and fawns during the “good” years.
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Ryel et al. (2002) state that “the persistence of mule deer and elk populations in the vicinity of
Brownlee Reservoir during the period of >40 years since the reservoir has been in existence
strongly suggests that ice induced mortality is not sufficient to greatly reduce population
viability.”  However, the balance between predators and prey is now different than the previous
>40 years with the drastic increase in cougar numbers.  Data presented by Edelman in (Technical
Report E.3.2-32) documents a very high mortality rate for adult does (24%), during milder than
normal winters, while a normal annual mortality is 7-10%.  Predation was the most common
cause of mortality and cougars were the primary predator of does while coyotes were for fawns.
Deer populations cannot maintain themselves with the present 24% mortality of adult does and
will be highly impacted on those years when ice and snow is present for long periods during the
winter.  With current predation rates, we are concerned with the ability of deer populations to
recover during the “good” years after the next “hard” winter.  The effect of two or more “hard”
winters in a row needs to be evaluated.  With the new predator:prey balance, deer population
may be drastically reduced in the long run, which will impact harvestable surpluses and therefore
impact agency income, recreational opportunity, and local economies.

IPC was not able to evaluate the effects of a hard winter on mule deer.  Therefore, ODFW
believes IPC needs to plan a study to begin when a bad winter hits.  IPC should determine the
effect of icing on passage and direct mortality.  IPC should also schedule aerial surveys over
Hells Canyon the next spring to determine fawn survival relative to adults and determine habitat
use.  The question remains, what is IPC going to do about problems created for deer by the
existence of the reservoirs during “severe” winters?

Lastly, Ryel et al. (2002) used weather data from Parma, Idaho and Prairie City, Oregon instead
of a closer weather station like Huntington.

Recommendation: 

IPC needs to conduct a study of a hard winter on wintering mule deer whenever the next hard
winter occurs.  In addition, IPC should also schedule aerial surveys over Hells Canyon the next
spring to determine fawn survival relative to adults and determine habitat use.  Finally, the FLA
needs to include contingency mitigation measures that would be implemented if the study
confirms adverse impacts to mule deer populations.  

The DLA does not recognize all of the effects to wildlife species of roads along the
reservoirs, particularly the roads along Oxbow and Brownlee reservoirs.  

The DLA does not fully recognize the negative effects to wildlife species of roads along the
reservoirs, particularly the roads along Oxbow and Brownlee reservoirs.  The road along Oxbow
Reservoir has had the most negative impacts on wildlife because the road is paved and people
often drive at high speeds.  Numerous collisions have occurred with mule deer and several have
been documented with bighorn sheep, during both summer and winter.  In addition, both roads
provide considerable public access to these areas during all times of the year, which allows
harassment to deer and bighorn sheep during the critical months of winter.  Also, harassment
precludes elk from wintering on the Oregon side of the Snake River along the Oxbow and
Brownlee pools, causing damage to private properties elsewhere.  In contrast, downstream of
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Homestead, where there is no road on the Oregon side, there have been no collisions with
vehicles and big game and elk winter along Hells Canyon Reservoir.

Recommendation:

IPC needs to accurately quantify and describe the effects to wildlife species of roads along the
reservoirs.

The DLA does not include enough information about big game winter range population
densities and impacts attributable to HCC.

Hells Canyon has been identified as one of the most important big game winter ranges in the
region.  Mule deer are important ecologically and economically and much of their critical winter
habitat in NE Oregon is associated with the HCC.  The HCC reservoirs inundated some of the
lowest-elevation wildlife habitat in the region.  Current and proposed operations permanently
and completely eliminate the capability of the inundation and fluctuation zones to support quality
wildlife habitat.

Recommendation:

IPC needs to accurately quantify and describe current winter population densities, limiting
factors affecting population densities, and impacts attributable to HCC. 

E.3.2.1.1. Prehistoric and Historic Conditions in Hells Canyon

ODFW believes that contrary to conclusions in the DLA that north of Hells Canyon Dam, sheep
were dominant through the 1970’s.  IPC states in the DLA that “large herds of ungulates had
never been an integral part of the steppe communities in the Northwest, as they had been in the
Great Plains.”  DLA @ E.3-284.  The DLA also states that “ranchers had replaced sheep with
cattle by the 1940’s.”  DLA @ E.3-284.  ODFW disagrees with both of these statements.
Thousands of bighorn sheep inhabited Hells Canyon.  Information from archaeological studies
conducted by IPC indicated the canyon’s human occupants concentrated their hunting efforts on
three species: bighorn sheep, deer, and cottontails.  In fact, ODFW finds that north of Hells
Canyon Dam, sheep were dominant through the 1970’s (Vic Coggins, ODFW, personal
communication).  Elk and mountain goat were also present (James Chatters, Ph.D., IPC
consultant).  The early influence of Europeans put a lot of pressure on wildlife populations and
the acquisition of horses changed the balance between tribes and large ungulates.  

Recommendation:

IPC should revise the FLA to recognize that large herds of ungulates historically occurred in
Hells Canyon.

The DLA indicates that “Most weed species identified in Hells Canyon were apparently present
before Hells Canyon Complex was constructed and river flows managed.”   DLA @ E.3-285. 
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ODFW notes that yellowstar thistle, rush skeleton weed, and spotted knapweed were not present
in Oregon. 

Recommendation:

Revise the FLA to recognize that yellowstar thistle, rush skeleton weed, and spotted knapweed
were not present in Oregon prior to construction of the HCC.

E.3.2.1.2. Habitats in Hells Canyon

The DLA section on habitats in Hells Canyon only provided general information on habitats on
lands under federal ownership.  

Recommendation: 

IPC should include a discussion of habitats, current conditions, and their importance on IPC
owned and controlled lands and state and other privately owned lands.  Also, IPC needs to better
integrate the habitat discussions in E.1.6. Vegetative Cover and E.3.3. Botanical Resources as
habitats are the key component for the species discussions.  These discussions then need to be
better linked to the quantification of potential project impacts to wildlife and botanical resources,
E.3.2.4. and E.3.3.

E.3.2.1.3.3. Upland Game Birds

The DLA does not recognize California quail and turkeys as native to North America.

As stated in the DLA, “…Other upland game birds are currently in Hells Canyon as a result of
translocations to establish huntable populations of these exotics . . . .”   DLA @ E.3-292.
California quail and turkeys are native North American birds and not exotics.

Recommendation:

The FLA should characterize California quail and turkeys as upland game birds that are native to
North America.

Recent broad-scale surveys of upland birds have been conducted by ODFW.

While the DLA indicates, “No recent broad-scale surveys of upland game birds have been
conducted in Hells Canyon,” (DLA @ E.3-292), ODFW has conducted annual brood counts for
40 years (Vic Coggins, ODFW, personal communication).

Recommendation:

IPC should refer to ODFW’s annual brood counts of upland game birds in the FLA. 



Attachment 2 Page 109      ODFW Comments on IPC DLA

E.3.2.1.3.11. Big Game

The DLA does not include white tailed deer in the list of big game populations supported
by big game habitat in Hells Canyon.

Though numbers are low, ODFW notes that white tailed deer are not included in the list of big
game populations supported by big game habitat in Hells Canyon, but that it should be.  DLA @
E.3-305.

Recommendation:

In the FLA, IPC should include white tailed deer in the list of big game populations supported by
big game winter habitat in Hells Canyon.

E.3.2.1.3.11.1. Mountain Goat

ODFW finds that the HCC has significant impact on mountain goat populations.

The DLA concludes, “Based on the existing literature, it appears that existing hydroelectric
operations in Hells Canyon have minimal or no impact on current mountain goat populations
(Technical Reports E.3.2-31 and E.3.2-34).”  DLA @ E.3-307.
ODFW disagrees with this statement since the river no longer freezes in the winter.  When
frozen, mountain goats were able to cross on a patch of ice.

Recommendation:

IPC should modify the FLA to recognize the impacts the HCC has on mountain goat populations.

E.3.2.1.3.11.2. Rocky Mountain Bighorn Sheep

The DLA conclusions about HCC impacts on bighorn sheep are inconsistent.

IPC acknowledges fluctuating river flows affecting downstream riparian habitat.  IPC also
acknowledges current hydroelectric operations and fluctuating river flows having an impact on
bighorns.  These acknowledgements are in conflict with the following statement in the DLA that
“Current hydroelectric operations and fluctuating river flows mostly affect riparian habitats and
should, therefore, have minimal impact on bighorns (Technical Report E.3.2-34).”  DLA @ E.3-
310.
 
Recommendation: 

IPC should describe and discuss the impacts to bighorns and other wildlife species, even though
perceived to be minimal. 

Some statements in the DLA concerning sheep should be modified.
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ODFW believes several statements made about sheep in the DLA should be modified in the
FLA.  First, according to the DLA, “Sheep have been observed crossing bridges and Hells
Canyon Dam and swimming the Snake River (F. Cassirer, IDFG, Lewiston, personal
communication).”  DLA @ E.3-310.  Sheep have also been observed swimming Hells Canyon
Reservoir (Vic Coggins, ODFW, personal communication).  Second, the DLA states, “Most
mortality in these cases was from lungworm-pneumonia diseases (HCBSRC 1997:3).” DLA @
E.3-310.  Contrary to this statement, mortality of North American wild sheep in Hells Canyon is
not from lungworm.  The third statement, 
 “Because livestock compete with wild sheep for available forage and are a source of disease…,”
DLA @ E.3-310, should clarify that sheep and goats, not cattle or horses, are a source of disease
to bighorn sheep.

Recommendation

The FLA should recognize that 1) sheep have also been observed swimming Hells Canyon
Reservoir, 2) mortality of North American wild sheep in Hells Canyon is not from lungworm,
and 3) sheep and goats, not cattle or horses, are a source of disease to bighorn sheep.
 
E.3.2.1.3.11.3. Black Bear

Black bears are also hunted in Oregon during spring controlled hunts.

The DLA mentions, “On the Oregon side, black bears are hunted only during the fall season
(ODFW 1997).”  DLA @ E.3-312.  It is also true that black bears are also hunted in Oregon
during spring controlled hunts.  Refer to 2002 ODFW Big Game Regulations, page 34.  There
are several spring hunts allowed in Hells Canyon.

Recommendation:

The FLA should also recognize that black bears are hunted in Oregon during spring controlled
hunts.

E.3.2.1.3.11.4. Mountain Lion

ODFW disagrees with some conclusions in the DLA about mountain lions.

The DLA makes a number of statements about mountain lions that ODFW does not necessarily
agree with.  First, “The status of mountain lion in Hells Canyon is unknown (Technical Report
E.3.2-34).”  DLA @ E.3-312.  ODFW believes, to the contrary, that the status of mountain lion
in Hells Canyon is not unknown.  ODFW considers them to be abundant and likely at century
high population levels (Vic Coggins and Mark Henjum, ODFW, personal communication).  No
numbers are available for Oregon’s Snake River unit.  However, estimates for Catherine Creek
(1994) represent units surrounding Wallowa.  Also, statewide estimates are available for Oregon.
Second, “No estimates of mountain lion numbers are available for Hells Canyon (Technical
Report E.3.2-34).”  DLA @ E.3-312.  In contrast, ODFW has abundance estimates associated
with studies in Catherine Creek (1994).  These estimates represent units surrounding Wallowa. 
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ODFW also requires a mandatory check of harvest data.  Finally, “Mountain lions also prey on
bighorn sheep, but reports are limited (Hornocker 1970, Krausman et al. 1989).”  DLA @ E.3-
313.  Studies conducted in Alberta, British Columbia, and California and ongoing Idaho studies
demonstrate large predation mortality of bighorn sheep from mountain lions.  Ross et al. (1997)
studied cougar predation on bighorn sheep in southwestern Alberta during winter.  Hayes et al.
(2000) investigated predation of bighorn sheep in the Peninsular Ranges, California.  Wehausen
(1996) studied the effects of mountain lion predation on bighorn sheep in the Sierra Nevada and
Granite Mountains of California.  

Recommendation:

IPC should revise the DLA to incorporate the above information on Mountain Lion.

E.3.2.1.3.11.5. Rocky Mountain Mule Deer

IPC should include all annual survey information in its discussion of deer abundance.

IPC presents information from annual surveys conducted in the early spring 1998, 2000, and
2001 and fall 1999 and 2000.  ODFW has conducted annual surveys since 1965 in the Snake
River, Pine Creek, and Lookout Mountain Big Game Management Units.  IPC has this
information but failed to present or mention it in discussions of mule deer density or population
parameters.  Also, ODFW is currently in the process of updating its Mule Deer Management
Plan.  The revised plan should be available in early 2003.   

Recommendation: 

IPC needs to include ODFW annual survey information in the discussion of deer status.   

IPC’s conclusions of mule deer crossing HCC reservoirs are misleading.
 
IPC reports that mule deer have frequently been observed crossing Hells Canyon Complex
reservoirs, especially the Powder River arm and “Crossings appear to occur independently of
Hells Canyon Complex reservoir operations”.  DLA @ E.3-319.  These statements are
misleading and IPC fails to present any supporting information.  ODFW further disagrees with
the IPC’s conclusion that reservoirs are directly responsible for little deer mortality such as from
drowning.  “Drowning is rare considering that numerous deer successfully swim the Hells
Canyon Complex reservoirs.”  DLA @ E.3-324.  

Seventy-one percent of all migrant crossings were on the Powder River arm.  ODFW does not
consider the Powder River arm a reservoir, rather it is a small/narrow portion of Brownlee
Reservoir with relatively short swimming distances.  ODFW considers a “reservoir crossing” to
be migration from the Oregon shore to the Idaho shore and vice versa.  

ODFW biologists believe, based on many years of field observations, that Hells Canyon
Complex operations impact mule deer migration (George Keister, ODFW, Baker; Walt
VanDyke, ODFW, Ontario; Vic Coggins, ODFW, Enterprise, personal communication).  They
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also believe the IPC study was not designed to determine if movement across Brownlee
Reservoir was restricted or to determine if deer distribution during winter was changed by dam
operations.  Rather the objective was to determine current seasonal movement patterns.  ODFW
biologists repeatedly voiced concerns throughout the study and study planning process that the
mule deer study would not suitably get at impacts of the project on mule deer without a hard
winter.  A hard winter did not occur during the three years of the study.  Rather, temperatures
were above normal and snow below normal.  IPC failed to take into consideration reported
impacts and mortalities to deer during a harsh winters or when the reservoirs are frozen.

Lastly, IPC reported that 1) more deer swam the Powder River at low water-surface elevations
(Technical Report E.3.2-32), 2) spring migration timing often coincided with drawdown for
flood control, and 3) “…The negative slope of our regression suggests that deer may more
readily swim Brownlee Reservoir as water-surface elevations are lowered”.  These statements
directly contradict the above conclusions.  Also, IPC did not discuss fall/winter migration
patterns in the DLA or their technical reports.

Recommendation: 

IPC needs to better characterize mule deer migration patterns and present data supporting their
conclusions.  This should include differentiating between reservoir crossings and Powder River
arm crossings, a discussion of winter migration characteristics, and observed mortalities
associated with reservoir icing and hard winters. 

Clarification of “crucial winter range” is needed in the FLA.

IPC characterizes “Crucial winter range” habitat as “that part of the winter range where 90% of
the individuals of a population are located when the annual snow pack is at its maximum and/or
temperatures are at a minimum in the two worst winters out of ten.”  DLA @ E.3-320.  It is
unclear if the hectares of “critical winter range” reported in the DLA are based on IPC surveys or
that designated by biologists during Rocky Mountain Elk Foundation mapping sessions.

Recommendation: 

IPC should compare or differentiate between “critical winter range” identified by agency
biologists and delineated based on the 90% criterion.  Display federal, state and IPC ownership
of crucial and regular winter range in a table.

E.3.2.1.3.11.6. Rocky Mountain Elk

IPC inaccurately characterizes elk population abundance in Oregon.

IPC erroneously concludes that “Estimates of the total population of elk in Hells Canyon (on the
Oregon and Idaho sides) are not available” and that “Nonetheless, elk survey data for recent
years in Oregon reflect relatively stable populations for survey units that are partially included in
the Hells Canyon region”.  DLA @ E.3-326.  Hells Canyon has been identified as having the
most important big game winter habitat in the region.  ODFW has annual survey data for elk. 
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Based on annual survey data, Oregon elk populations are declining due to poor calf survival (Vic
Coggins, ODFW, personal communication).  ODFW is currently updating its Rocky Mountain
Elk Management Plan.  Revisions to this management plan should be completed in 2003. 

Recommendation: 

IPC needs to accurately quantify and describe current winter population densities, limiting
factors affecting population densities, impacts attributable to HCC and discuss these in relation
to Oregon’s management objectives.  IPC should obtain Oregon elk survey data and reference it
for elk abundance estimates.  Include appropriate agency data in the discussion.

E.3.2.1.3.13.1. Threatened, Endangered, and Candidate Species

Bald Eagle

ODFW believes perching, nesting, and roosting habitat is limiting to bald eagles in Hells
Canyon.

IPC concluded that perch sites were not considered to be limiting and that there was little human
disturbance to bald eagles in Hells Canyon.  However, perch site information is not presented in
the DLA.  ODFW biologists believe perching, nesting, and roosting habitat is probably limiting
to bald eagles in Hells Canyon.  Frank Isaacs, lead author of Technical Report E.3.2-17 also
believes this habitat is probably limiting in Hells Canyon (personal communication November
2002).  

Isaacs et al. (1992) in Technical Report E.3.2-17 also report that “Large trees are scarce adjacent
to the reservoirs and it appears that the only efforts to grow large trees are in areas of high human
use (e.g. campgrounds, boat ramp sites).  Consequently, trees for hunting and feeding perches
may have been limited and human activities could have compounded the problem by keeping
eagles from using existing trees”.

In addition, construction and operation of the complex eliminated numerous trees and prevents
vegetation establishment of approximately 12,000 acres in the inundation zone and 6,150 acres
in the fluctuation zone of all 3 reservoirs.

IPC concludes that the food supply is stable and probably abundant and that perch sites are not
considered limiting.  IPC, however, concludes that management of winter bald eagle habitat
should focus on enhancing the prey base, providing foraging perches were necessary, and
controlling human activities in areas where they conflict with bald eagles.  IPC needs to provide
justification for these as the focus of habitat management based on their conclusions.

Isaacs et al. (1992) (Technical Report E.3.2-17) concludes that management of habitat for bald
eagles should focus on maintaining or enhancing the prey base, providing perches where
necessary in foraging areas, protecting roosts from timber harvest or other habitat degradation,
and controlling human activities in areas where they conflict with bald eagle use.  Food habits
and the effects of human activities on eagles were recorded opportunistically.  Fish and large
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mammal carrion were the most frequently observed food items.  They reported that a variety of
foraging opportunities exist in NE Oregon and adjacent states for migrant and wintering bald
eagles, because the area is large and contains diverse habitats.  Those opportunities are based on
the abundance and availability of prey, which changes seasonally and by habitat.

Recommendation: 

IPC should focus habitat management on protection of potential perch and nesting trees and
roosting habitat.  Opportunities to increase trees in the project area should be developed and
included as PM&Es.  IPC should also control human activities where they conflict with bald
eagle use.

E.3.2.1.3.13.2. Special Status Species

Upland Game Birds

Review of Mountain Quail research is incomplete.

IPC’s conclusion “Little mountain quail research has been conducted in Idaho and eastern
Oregon…” ignores major studies in western Idaho and eastern Oregon (Michael Pope, OSU)
which have been completed.  DLA @ E.3-347.

Recommendation:

Completed Mountain Quail studies in western Idaho and eastern Oregon should be reviewed in
the FLA.

E.3.2.1.4 Wildlife Resources Downstream of the Hells Canyon Complex

IPC underestimates HCC impacts downstream from Hells Canyon Dam.

In the DLA, IPC concludes “Influences of the Hells Canyon Complex on wildlife resources are
most associated with the three reservoirs of the complex.  Conversely, the Hells Canyon
Complex has relatively less influence on wildlife associated with the unimpounded section of the
Snake River downstream of Hells Canyon Dam.”  DLA @ E.3-375.  However, IPC admits
conducting a less comprehensive review and investigation of wildlife resources downstream of
Hells Canyon Dam.  For example, E.3-379 – “Surveys of nesting raptors were not conducted in
the reach downstream of Hells Canyon Dam”.  IPC also indicated that “Efforts to inventory
vegetation below Hells Canyon Dam were restricted because of logistical constraints arising
from the area’s remoteness and steep topography.”
 
ODFW believes IPC’s operation of the HCC has a large influence on terrestrial resources below
Hells Canyon Dam.  Particularly, project operations, flow regulation, and reservoir sediment
capture appear to have affected riparian habitat including the continuing decline of native Salix
exigua communities below Hells Canyon Dam.  Salix establishment depends on sediment
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structure as well as water level.  Construction of the HCC has resulted in changes to the seasonal
flow regime as well as the daily and hourly flow regime.  The daily and hourly flow regime has
the greatest effect on Salix species and sediment transport and deposition.  With the loss of
sandbars below Hells Canyon Dam, the current daily and hourly stage recession rates will not
support the establishment of Salix species or the deposition of sediment.

ODFW refers readers to our detailed explanation of the relationships between project operations,
sediment transport and trapping of sediments by the project, and establishment of Salix species
and Celtis reticulata below Hells Canyon Dam, in Botanical Resource sections E.3.3.4.2.1.1.,
E.3.3.4.2.1.2., and E.3.3.4.2.1.4.

Additionally, IPC reports that bird densities were generally found to be higher in the cottonwood
vegetation associations than in hackberry during spring and fall, the willow/cottonwood
vegetation association appeared to be particularly important for birds, with densities
approximately twice as high as those in other Forested Wetland vegetation associations, and for
Scrub-Shrub Wetland vegetation associations, lower bird densities were found in hackberry
vegetation associations than in the more diverse rose/snowberry vegetation association
(Technical Report E.3.2-1).

Recommendation: 

IPC needs to put better assess wildlife impacts in riparian habitats downstream of the project.
IPC should revisit its conclusions regarding the effects of project operations and sediment
transport on plant communities downstream of the project, and integrate these conclusions to the
types of wildlife species expected in different riparian habitat types.  IPC needs to recognize that
plant communities have different values and functions for wildlife species and populations, and
that hackberry associations are not as important for birds and other wildlife species as
willow/cottonwood communities. 

E.3.2.1.3. Wildlife Resources of the Hells Canyon Complex and Vicinity
E.3.2.1.4. Wildlife Resources Downstream of the Hells Canyon Complex

Both sections provide an overview of current population and distribution status in the HCC.
Neither section, however, provides a discussion relating species to habitats to potential impacts
from HCC.  Identified impacts associated with the project and proposed mitigation measures
primarily focus on habitat.  

Recommendation: 

IPC needs to include a discussion integrating botanical and wildlife habitat information from
these two sections.  Provide a discussion relating species to habitats to potential impacts from the
HCC. 
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E.3.2.3. APPLICANT’S EXISTING AND PROPOSED MEASURES OR FACILITIES (WILDLIFE)
E.3.3.3. APPLICANT’S EXISTING AND PROPOSED MEASURES OR FACILITIES (BOTANICAL)

To logically frame the discussion of project impacts and proposed PM&E measures to mitigate
those impacts, these sections should follow E.3.2.4 and E.3.3.4, discussions on anticipated
impacts.  Additionally, IPC should combine PM&E sections E.3.2.3 with E.3.3.3 as both discuss
and recommend many of the same PM&Es.

E.3.2.3.1. Existing Measures or Facilities to be Continued or Maintained

E.3.2.3.1.2. Winter Big Game Feeding

ODFW is unclear whether IPC will include feeding as a license mitigation measure.

ODFW greatly appreciates the assistance and funding IPC has provided for winter feeding of
deer during hard winters at our request.  Winter big game feeding, however, is not a measure
contained in the existing license.  ODFW would like clarification of IPC’s intent to include
feeding as a license mitigation measure.

Recommendation:  

IPC should clarify whether winter big game feeding is being proposed as a new measure for the
License.  IPC should also include a proposed plan for purchasing and distributing feed including
justification and funding.   

E.3.2.3.1.3. Big Game Habitat Improvement Project

The DLA is not clear on what specific improvements are being proposed in the Pine Creek
Big Game Management Unit and how the cooperative agreement with ODFW relates to
HCC relicensing. 

IPC briefly describes a cooperative agreement with ODFW in the Pine Creek Big Game
Management Unit.  This project is not a measure in the existing license.  It is unclear what is
being proposed in this section.

Recommendation:  

IPC should clarify how this agreement pertains to HCC relicensing and what is being proposed.   

E.3.2.3.1.4. Powder River Arm Wildlife Management Area

IPC does not explain in enough detail what kind of involvement, if any, it intends to have
with Mr. Murray’s wetland rehabilitation project.

ODFW remains very supportive of IPC’s efforts to deed 4.8 acres of its land to Mr. Richard
Murray to assist with his wetland rehabilitation project.  IPC indicates that it expects this wetland
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project to continue through the next licensing period.  IPC needs to clarify what involvement, if
any, it intends to have in the project.

Recommendation:  

IPC should clarify any involvement it intends to have in the wetland rehabilitation project,
including funding.  In addition, IPC should indicate any anticipated habitat improvements and
terrestrial resource benefits and this measure should be included in section E.3.2.3.2. New
Measures or Facilities Proposed by IPC.   

E.3.2.3.2. New Measures or Facilities Proposed by IPC
E.3.3.3.2. New Measures or Facilities Proposed by IPC

E.3.2.3.2.1.1. Acquisition of Upland and Riparian Habitat
E.3.3.3.2.1.1. Acquisition of Upland and Riparian Habitat

IPC’s proposed 1:1 mitigation ratio is not sufficient to mitigate for lost habitat and project
impacts.

ODFW disagrees with the basis of IPC’s conclusion regarding the extent of project impacts
on wildlife.

Operation of the HCC impacts wildlife habitat, wildlife species, including threatened,
endangered, and special status species, and botanical resources.  Proposed operation of the Hells
Canyon Complex is estimated to impact 6,148 acres (388 acres riparian and 5,761 acres upland
habitat) of wildlife habitat in the reservoir fluctuation zones.  Ninety acres of reservoir and river
shoreline has eroded due to project operations and other affects.  

ODFW believes that IPC’s analysis of geomorphic processes is flawed, and that the botanical
analysis of project impacts is flawed because it draws on incorrect sediment transport
conclusions.  IPC does not recognize the unique value of different plant communities on wildlife,
and thus draws incorrect conclusions regarding the project’s effects on wildlife along shoreline
habitats within and below the HCC.

IPC estimates that proposed operations would not alter habitat within the shoreline zone of
Brownlee Reservoir, but that full pool run-of-river operations would convert 343 acres of upland
habitat into riparian habitat.  Additionally, IPC concludes that “neither proposed operations nor
full pool run-of river operations would significantly alter the current composition of riparian and
upland habitats within shoreline zones of Oxbow and Hells Canyon reservoirs or downstream of
Hells Canyon Dam”.  

IPC concludes that “In general, ongoing operations on Brownlee Reservoir limit establishment of
riparian habitats along reservoir shorelines during full pool, while operation on Oxbow and Hells
Canyon reservoirs enhance the establishment of riparian habitat along reservoir shorelines during
full pool.”  ODFW considers full-pool limiting riparian establishment along Brownlee Reservoir
while enhancing along Oxbow and Hells Canyon to be in direct conflict.  ODFW also considers
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that any reservoir fluctuations would not enhance riparian habitat, though the impact may not be
as severe with smaller fluctuations.  In Technical Report E.3.2-44, Blair et al. (2001) report that
“Observations in the field and from aerial photographs suggested that shoreline vegetation might
be more widespread along some reaches of Oxbow and Hells Canyon Reservoirs than in the
1950’s.”   ODFW notes that Blair et al. (2001) only indicate that vegetation might be more
widespread and if so only along some reaches.  They also note that much of this vegetation is
derived from exotic species.  In addition, photographs in Technical Report E.3.2-44 also indicate
that vegetation along some reaches of Oxbow and Hells Canyon reservoirs was more widespread
prior to construction of the HCC.

IPC reports that “Generally, HCC operations contribute slightly to the continued decline of
native Salix exigua communities due to the widespread decline in available sand-sized sediments
in the watershed: the dams trap a small percentage of the incoming sediment of the sizes useful
for building rooting substrate.”  DLA @ E.3-599-600.  ODFW disagrees that operations of the
HCC only contribute slightly to the continuing decline of Salix exigua.  The statement that the
dams trap a small percentage of the incoming sediment of the sizes useful for building root
substrate is misleading.  The HCC has trapped a substantial amount of sediment behind all three
dams that would be useful in supporting riparian species such as coyote willow.  Additionally,
numerous willow sand bars and other riparian communities exist upriver from Brownlee
Reservoir even though dams constructed upriver may have trapped 84 to 87% of the natural
sediment load.  ODFW refers readers to our detailed explanation of the relationship between
project operations, sediment transport and trapping of sediments by the project, and
establishment of Salix species and Celtis reticulata below Hells Canyon Dam, in Botanical
Resource sections E.3.3.4.2.1.1., E.3.3.4.2.1.2., and E.3.3.4.2.1.4.

In concluding “HCC operations benefit riparian habitats in the river shoreline zone, especially
native Celtis reticulata communities and have negligible influence on upland plant communities
below Hells Canyon Dam,” IPC implies that all riparian habitats are somewhat equivalent in
terms of their value, function and species richness.  Celtis reticulata and Salix exigua
communities, however, neither function similarly, nor do they have the same structure or species
composition.  

IPC concludes that mitigation for 343 acres of riparian habitat would constitute mitigation for
habitats of threatened, endangered, candidate, and special status species that would be affected
by proposed operations of the HCC.  IPC does not provide data to substantiate this conclusion
nor information on how this acreage was derived.  ODFW disagrees that 343 acres of riparian
habitat constitutes full mitigation for TE&S species.  

Though IPC concluded that the complex did not significantly impact deer movements, it
discovered that both reservoir-related mortality and the loss of low-elevation winter habitat
impacted deer.  IPC estimated that 582 acres of habitat, in addition to 5,819 acres of low-
elevation habitat prevented from establishing in the fluctuation zone of Brownlee Reservoir
would be required to mitigate for winter range that is unavailable in this zone of Brownlee
Reservoir.  After quantifying reservoir-related mortality, IPC concluded that the complex
(primarily Brownlee Reservoir) impacts the capability of the HCC winter range to support mule
deer.  An estimated 16,418 acres of habitat would be required to mitigate for impacts to winter
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range of mule deer.  IPC, however, failed to assess the impact of a harsh winter on mule deer
survival.

Reservoir inundation creates continuing wildlife and habitat impacts reducing the total
riparian and winter range available.

An estimated 12,000 acres remain inundated by HCC reservoirs.  Riparian and upland habitats
inundated by the HCC reservoirs will not be available throughout the term of the next license.
These riparian zones had the ability to provide high quality habitat for riparian dependent and
associated species, including flora and fauna T&E species.  IPC and state and federal biologists
identified upland habitats immediately adjacent to the HCC reservoirs as crucial/critical winter
range for mule deer.  Therefore, habitat inundated by the HCC was crucial winter range for mule
deer and most likely elk and other big game species.  This low elevation crucial winter range
cannot be created nor can enhancement of adjacent land fully mitigate for its loss.  

One of the major and startling findings of the Wintering Mule Deer Ecology Study (Technical
Report E.3.2-32) was the unsustainably large, annual mortality rate of mule deer.  For the three
years of the study, there was an annual mortality rate of ~25% for adult does (or one quarter of
the population).  The higher documented mortality rate for fawns and bucks was expected.  For
does, an annual mortality rate of 7-10% is expected for an animal that has a life span of 12-13
years.  Based on population modeling of deer in this area, a maximum rate of 15% is required to
sustain the population, unless fawn survival becomes higher than documented in the last 20 years
(George Keister, ODFW Baker District Wildlife Biologist, personal communication).  Reservoir
related mortality was estimated at 10%.  If that mortality was removed, adult doe mortality
would fall to 15%, which is the upper limit required to sustain the population.  It would be
erroneous to assume that because mule deer have coexisted with the dam operation for the last 50
years, they will continue to flourish there in the future.  In fact, if something does not happen to
improve survival rates for deer in the area, the population could crash in the foreseeable future.

The idea of purchasing land to mitigate for low elevation winter range along the Snake River
assumes that we can create ~23,600 acres of equal value elsewhere.  Habitat within the
fluctuation zone and lost as a result of project operations can never be replaced.  There is no land
of equal value elsewhere, because there is no other land at that low elevation.  In addition, we
cannot create 23,600 acres of “new” land.  Suitable land for wintering mule deer is already being
used.  Therefore, the best we can do is manage purchased land to achieve enough improvement in
habitat “quality” of those acres to mitigate for the negative effects of the dam and its operation.

IPC needs to look for existing habitat outside the present inundated areas and fluctuation zone
for enhancement.  IPC will not be able to purchase or create critical low elevation habitat similar
to what was inundated and remains inaccessible.  Therefore, ODFW believes IPC’s proposed 1:1
mitigation ratio is not sufficient to mitigate for lost habitat and project impacts.

IPC would potentially include some of its currently owned lands that have high wildlife value.
Specific lands, location, and acreage are not identified.  ODFW does not believe currently owned
lands count as acquisition acreage or mitigation for project impacts.  All suitable land is currently
being used by wildlife. 
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Recommendation:  

A “lower-pool” operation should be evaluated as a means to determine the quantity of riparian
habitat that is being precluded from establishment by current and proposed operations.  IPC
needs to acquire land for lost riparian, winter range, and critical low elevation winter range
habitat (~ 36,000 acres) at a 3:1 replacement to offset existing values of land restored and to
recognize that true “low elevation” land within Hells Canyon is now inundated by the project.
IPC’s land acquisition program needs to be consistent with ODFW wildlife and habitat
mitigation policies and objectives.
  
A Land Acquisition Plan and Program should be established.

IPC indicates that most impacts to wildlife from the HCC are related to Brownlee Reservoir.
Therefore, acquired properties should preferably be near the complex reservoirs.  At this time,
however, IPC proposes no specific locations to acquire for mitigation because there are too many
uncertainties about the ultimate availability and selection of properties.  

Recommendation: 

Establish and fund a Land Acquisition Plan and Program.  The following elements should be
included:

1. Funding and development of a habitat fund with dedicated funds for riparian, wetlands,
and riverine lands acquisition,

2. Implementation of the habitat fund with a multi-agency committee with representatives
from fish and wildlife agencies, federal land management agencies, Native American
Tribes, and IPC,

3. Development of a plan that clearly identifies fish and wildlife habitat enhancement and
public access for fishing and hunting as important objectives;

4. Acquisition of conservation lands or easements that are managed to maximize wildlife
habitat and include public fishing and hunting opportunities,

5. The land acquisition program must specify approved uses of the land to assure that the
major goals of the program are not compromised.  Compatible uses could include low
impact recreation opportunities such as hiking trails and access to the river bank and
wildlife habitat protection and improvement projects.  All lands set aside for conservancy
should have development restrictions, limiting and controlling human access and impacts.

6. Property that contains degraded wildlife habitat may be considered if measures are
included to restore the land to increase wildlife habitat.

7. Sites for potential acquisition should include lands around Brownlee Reservoir, the
Powder River Arm, or the Lookout Mountain or Pine Creek Management Units;

8. Development of criteria for managing a land acquisition and habitat fund.  Criteria could
include numbers of species positively affected, connectivity, habitat values, public access
for fishing, hunting, observation, and proximity to other public lands or high value lands. 

9. Program needs to include criteria to ensure consistency with ODFW’s Policies.
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ODFW continues to place a high priority on early implementation of a land acquisition
program.

John Prescott, IPC Vice President in charge of operations, committed to early implementation of
some mitigation measures at the July 12, 2002 Oregon Fish and Wildlife Commission meeting
and in meetings with ODFW Director Lindsay Ball.  Identified measures included land
acquisition.

Recommendation: 

IPC should initiate acquisition and enhancement of habitat prior to receiving the new license.

ODFW can support a habitat acquisition and restoration program that is consistent with
ODFW wildlife and habitat mitigation policies and objectives and includes ODFW
participation in decision-making.

IPC indicates that its Interdisciplinary Team, as proposed in the resource management plan
(RMP), would create and implement an integrated wildlife habitat program and develop wildlife
management goals and objectives for Applicant-owned lands (see section E.3.2.3.2.1.4).  In
compliance with IPC’s Hells Canyon RMP, the integrated wildlife program would provide both
universal and site-specific guidance for managing wildlife resources on IPC’s newly acquired
and currently owned lands.  The Interdisciplinary Team, as defined in the RMP, would be a
group of IPC employees including scientists, planners and resources specialists representing all
of the relevant resource issues.  

During creation of the integrated wildlife habitat program, IPC would develop a general wildlife
management plan with strategies and policies for achieving the wildlife goals and objectives that
apply universally to Applicant –owned lands.  The management plan would be developed
cooperatively with natural resource agencies and landowners of adjacent properties.  It would
guide decisions about wildlife management actions on Applicant-owned lands.  Additionally,
detailed site plans would be developed for individual assemblages of lands with unique
resources, conditions, and objectives. 

IPC indicates it will seek the advice from natural resource agencies and landowners of adjacent
properties on various issues.  IPC provides no assurance that ODFW and other natural resource
agencies will be involved in decision-making processes.

ODFW expects to be involved in purchase and management decisions of lands in Oregon.  These
lands are being purchased to specifically mitigate for impacts of the project.  The Hells Canyon
Resource Management Plan as drafted does not make provisions for Applicant-owned lands to
be managed strictly for wildlife.  The RMP lists numerous exceptions for activities that would
not be permitted in areas designated as resource protection.  Neither the RMP nor IPC’s
proposed integrated management program provide sufficient details or guarantees that ODFW
and other resource agencies will be involved in management decisions.  ODFW can only support
a habitat acquisition and restoration program if it is consistent with ODFW wildlife and habitat
mitigation policies and objectives and includes ODFW participation in decision-making.
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According to the DLA, developing an integrated wildlife habitat program for Applicant-owned
lands associated with the HCC would delay acquisition of properties until after the license is
issued with habitat enhancement and land stewardship projects not occurring until 5-30 years
after the license is issued.

Recommendation: 

IPC needs to ensure that the RMP, the integrated wildlife habitat program, and the habitat
acquisition and restoration program are consistent with ODFW wildlife and habitat mitigation
policies and objectives.  ODFW participation in decision-making processes needs to be specified
in the FLA.

E.3.2.3.2.1.2. Enhancement of Habitat on Four Snake River Islands in Cooperation with
the Idaho Department of Fish and Game (Gold Island) and the Oregon Department
of Fish and Wildlife (Huffman, Patch, and Porter Islands)

The DLA lacks detail on IPC’s proposed contribution to island habitat management.

ODFW identified, in its comments on the FCP, flooding of Hells Canyon bottom lands, loss of
islands, and effects of water level fluctuation on nesting waterfowl as wildlife issues that should
be addressed by IPC for relicensing of the HCC (Letter from Stephanie Burchfield to Elaine
Kleckner, May 1997).  The numerous islands of the middle Snake River provided secluded
riparian habitats and mid-river high points that were unique in structure and function compared
to the mainland areas.  Ranging in size from ½ to 8 acres in size, these riverine islands were
probably used by raptors, waterfowl, colonial water birds for perching, roosting, and nesting, by
beaver, muskrat, and otter for hunting and for den and lodge sites, and by big game and other
species as rest sites for river crossings.  

Original construction of the Hells Canyon hydroelectric project resulted in inundation of
approximately 12,000 acres of critical low elevation winter range and numerous islands (75
acres) which provided waterfowl nesting and brooding habitat.  IPC agreed to purchase and
convey to the State of Oregon four Snake River islands to mitigate for riverine marshes and
wetlands lost by bottom land inundation and provide nesting habitat for waterfowl.  Patch,
Porter, and Huffman islands were purchased by IPC and conveyed to Oregon as substitutes for
waterfowl nesting areas lost by reservoir inundation.  Goat Island was never acquired.  No other
mitigation was required in the original license for wildlife habitat lost and terrestrial species
negatively impacted by project development.  These islands were to be managed for public
hunting and fishing and for the restoration, protection, and propagation of waterfowl and upland
game birds.

Project operations affect the establishment and extent of riparian habitats (Technical Report
E.3.2-40).  This in turn impacts waterfowl brooding habitat.  ODFW’s 60-acre Huffman Island is
30-50% inundated when the reservoir is full.  In addition, drafting of Brownlee Reservoir during
the waterfowl brooding period causes riparian habitat in shoreline zones to become unavailable
and increases risk to predation.  
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IPC is proposing to cooperate in island-management projects that enhance riparian and upland
areas providing waterfowl nesting, brood rearing, and wintering habitats.  IPC recognizes that
waterfowl affected by the HCC would benefit from enhancement of island habitat.  The primary
objective is to enhance riparian and upland habitat at these islands for waterfowl and for
threatened, endangered, and special status species.  IPC will also seek to cooperate in projects
that upgrade equipment used for vegetation management.  IPC proposes contributing a maximum
of $26,000 per year over an assumed 30 years.  Participation would begin within the first year
after a license is issued assuming that cooperative projects were planned at that time.

ODFW strongly supports IPC’s intent to assist with cooperative island-management projects.
However, cooperative projects have not been proposed by IPC nor have they indicated they
intend to participate in the development of cooperative projects.  No justification is provided for
the proposed funding level and allowances are not made for inflation.  Expected
accomplishments and assurances are not provided to ensure impacts of ongoing HCC operations
will be mitigated.

In addition, IPC should consider the creation of small islands in the upper end of the Powder
River arm of Brownlee Reservoir.

Recommendation: 

The acquisition of Goat Island and creation of small islands in the upper end of the Powder River
arm of Brownlee Reservoir should be pursued as mitigation.  The 30-year allocation (or 50 if
length of license) should be placed in a dedicated Fund.  The fund should be used solely for
wildlife and habitat management and enhancements on the islands.  Decisions regarding funding
of island projects would be made by a team comprised of representatives from ODFW, IDFG,
and IPC.  In addition, IPC should replace equipment and machinery on mitigation islands that no
longer functions.  Replacement of this machinery would facilitate implementation of
management activities on the islands.  For Patch Island, replace wooden barge with new
construction steel barge large enough to transport tractors and equipment on and off the island
for repairs and maintenance.  For Patch and Porter islands, replace vintage tractors with 85 horse
(or greater) tractors with loaders and cab, provide 3 or 4 bottom plows, two 10’ off-set disks, two
10 or 12’ drills with grass seed adapters, two harrows, two culti-packers, two 100 gallon sprayers
with fill pump and hose, and two 10-12’mowers.  These costs should not be deducted from the
$26,000 annual contribution for cooperative management of the islands.  Proposed projects and
justification for the proposed funding level need to be included in the FLA. 

E.3.2.3.2.1.3. Cooperative Enhancement of Low-Elevation Riparian Habitat and
Reintroduction of Mountain Quail in Areas Adjacent to Hells Canyon Complex
Reservoirs                                                                                                                       

ODFW supports IPC’s proposal to improve shoreline habitat for mountain quail.

IPC reports that proposed operations of Brownlee Reservoir would prevent the establishment of
quail by decreasing the interconnectedness of shoreline riparian habitats (Technical Reports
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E.3.2-6 and E.3.2-41).  In addition, the majority of suitable winter habitats for mountain quail is
composed of low-elevation riparian areas (Technical Report E.3.2-6), areas that are especially
prone to disturbance from human activities associated with recreation, roads, and IPC’s O&M
activities (Technical Report E.3.2-46).   These low-elevation habitats were lost and remain lost
as a result of project construction, current and proposed operations, and inundation of
approximately 12,000 acres.

ODFW agrees that the likelihood of establishing mountain quail populations adjacent to the
complex reservoirs would improve if suitable habitat in tributaries were interconnected by
woody riparian vegetation along reservoir shorelines.  IPC is proposing to cooperate in efforts of
state and federal agencies to enhance the quality of mountain quail habitat and restore mountain
quail populations adjacent to the reservoirs.  Cooperative efforts to enhance low-elevation
riparian habitat and reintroduce a quail population would facilitate mountain quail restoration in
Hells Canyon.

IPC proposes contributing funding, equipment, personnel, logistical support, and expertise to
cooperative restoration projects for riparian habitat enhancement and population translocations in
Hells Canyon.  Participation would continue for 5 years, with a maximum contribution of
$20,000 per year ($100,000 total) after a license is issued for the Hells Canyon Complex. 

Mountain quail are a sensitive species that has been petitioned for listing under the Federal
Endangered Species Act.  ODFW supports IPC’s desire to enhance low elevation riparian habitat
for the benefit of mountain quail.  ODFW is involved in mountain quail studies and
reintroduction efforts in Wallowa County.  We would like to acquire birds from Douglas County,
Oregon, put in Hells Canyon in the best habitat available, and monitor/study movements, habitat
use, and incidence and factors of mortality. We request that IPC cooperate in this study,
including providing personnel to monitor radio-marked quail that ODFW releases in Hells
Canyon, so that the success of such releases and habitat can be evaluated.

Recommendation: 

ODFW supports the purchase and establishment of more than 373 acres of riparian habitat.  IPC
should also purchase radios and assist with tagging and release of mountain quail in Hells
Canyon.  IPC should provide personnel to monitor radio-marked quail released into suitable
habitat to evaluate the success of such releases and habitat use.  

E.3.2.3.2.1.4. Management of Wildlife Resources on Applicant-Owned Lands Associated
with the Hells Canyon Complex

The DLA lacks details for proposed wildlife habitat program on Project lands.

IPC owns 3,450 non-flooded acres of land within the FERC project boundary and another 1,850
acres within Hells Canyon but outside the project boundary.  These project lands are used
primarily for O&M of the complex with secondary uses such as recreation and livestock grazing.
These uses, other secondary uses, and project operations affect and impact wildlife and botanical
resources.  Therefore, IPC is proposing to manage certain Applicant-owned lands to 1) protect
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wildlife resources from potential impacts, 2) mitigate for identified impacts to wildlife resources,
and 3) enhance the future value of wildlife resources.  

IPC is proposing creating an integrated wildlife habitat program for wildlife resources associated
with Applicant-owned lands.  The general goals of the program would be to prioritize the
protection and enhancement of mule deer winter range and riparian/wetland habitats.  IPC
indicates that the integrated wildlife habitat program would comply with their Hells Canyon
Resource Management Plan (RMP) and provide both universal and site-specific guidance for
managing wildlife resources on Applicant-owned lands.

IPC indicates overall and site-specific management goals and objectives would be developed
cooperatively by IPC’s Interdisciplinary Team, natural resource agencies, and landowners of
adjacent properties.  The level of participation ODFW can expect is not specified including a
decision making process.

IPC also plans to develop a generalized wildlife habitat management plan with strategies and
policies for achieving the goals and objectives that apply universally to Applicant-owned lands.
This plan would guide decisions about wildlife habitat management and land uses on Applicant-
owned lands.  Additionally, detailed site plans would be developed for individual assemblages of
lands with unique resources, conditions, and objectives.  

During implementation, IPC would design and initiate an array of integrated projects consistent
with the RMP.  Individual short-and long-term projects would be initiated at varying times
during the license period.  These projects would protect and enhance wildlife habitat resources
by working toward overall and site-specific goals and objectives.  To alleviate identified impacts,
management projects would target habitat enhancement and resource protection from human
activities.  A project plan would be developed before a proposed project was implemented.
However, IPC does not indicate that the generalized wildlife habitat management plan or project
plans would be developed cooperatively with ODFW and other natural resource agencies.

Although a wildlife habitat management plan has not yet been developed, IPC has identified
current needs for several projects specifically designed to alleviate identified impacts (Technical
Report E.3.2-45).  Specific projects for alleviating impacts include managing road use and
maintenance and human activities near bald eagle winter roosts, bald eagle nests, big game
concentration areas, colonial waterbird rookeries, and bat hibernacula (Technical Report E.3.2-
46).  IPC would also mitigate for impacts to wildlife habitat by enhancing riparian habitats,
managing livestock grazing, and providing land stewardship on Applicant-owned lands.  IPC
proposes to monitor these resources to verify the success of mitigation projects.  

IPC is proposing eight generalized projects to mitigate impacts to wildlife.  Funding of
monitoring and management of these eight projects is provided with an annual projected cost of
$145,667.  IPC anticipates that other projects addressing site-specific resource needs and land
stewardship needs would be identified when the integrated wildlife habitat program is developed.  
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IPC is proposing to manage certain Applicant-owned lands to 1) protect wildlife resources from
potential impacts, 2) mitigate for identified impacts to wildlife resources, and 3) enhance the
future value of wildlife resources.  IPC does not specify which of its lands and the location of
lands that will be included in this program.

IPC has included projects both to alleviate and mitigate impacts to wildlife.  ODFW would
classify some projects specifically identified by IPC as mitigation, such as managing livestock
grazing and providing land stewardship on Applicant-owned lands, as projects to alleviate
impacts.    

Project details are not provided and will not be developed until creation of the program.
Therefore, it is unclear how IPC determined projects and funding levels, particularly costs to the
dollar.  Implementation of the projects is not scheduled to occur until “within” four years after
the license is issued.

IPC indicates lands newly acquired by IPC for mitigation could be easily incorporated into the
integrated wildlife habitat program.  ODFW expects to be involved in management decisions on
newly acquired lands.  These lands are being purchased to specifically mitigate for impacts of the
project.  The Hells Canyon Resource Management Plan as drafted does not make provisions for
Applicant-owned lands to be managed strictly for wildlife.  The RMP lists numerous exceptions
for activities that would not be permitted in areas designated as resource protection.  Neither the
RMP nor IPC’s proposed integrated management program provide sufficient details or
guarantees that ODFW and other resource agencies will be involved in management decisions.
ODFW can only support the integrated wildlife habitat program if it is consistent with ODFW
wildlife and habitat mitigation policies and objectives and includes ODFW participation in
decision-making.

Recommendation: 

IPC needs to identify impacts and provide justification for proposed projects.  Project details
need to be provided in the FLA including funding levels.  IPC also needs to specify which
currently owned lands, including locations, it intends to include in the integrated management
program.  IPC also needs to provide details of planned resource agency and adjacent landowner
participation in the integrated management program.  These details need to include a decision
making process. 
 
E.3.2.3.2.2.1. Development and Implementation of Transmission-Line O&M Plan

Measures to mitigate for impacts to riparian habitat caused by presence of transmission
lines and O&M activities associated with those lines should be included in the FLA.  

Extensive O&M activities are performed to ensure the structural and engineering integrity of the
transmission-line system.  Some of these activities affect wildlife species, wildlife habitat, or
both.  Impacts include habitat degradation, disturbance to wildlife during sensitive periods,
increased predation of birds, bird-structure collisions, and bird electrocutions.  IPC identified
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upland forest resources, riparian communities, plant species of special concern, and the
proliferation of noxious weeds as being most at risk from O&M activities.  

Vegetation clearing occurs on about 11 miles (17 km) of ROW.  Clearing of tall vegetation in the
ROW has had an effect on vegetation composition and pattern.  Where ROWs are cleared in the
forested region, snag and large-tree resources are lacking and downed-wood resources are
depleted.  These conditions will continue in the ROW in the new license period.  Additionally,
trees and snags that may interfere with the transmission lines are routinely cleared from a
“hazard zone” adjacent to the ROW (30 m each side).  DLA @ E.3-582.

Within the Imnaha River corridor, vegetation clearing is required on about 0.8 mi (1.3 km) of
ROW, all of which occur on the Oxbow-Pallete Junction Line (Line 907).  Of this length,
vegetation clearing occurs on approximately 10.6 acres (4.3 ha), of which 1.5 acres (0.6 ha) is
riparian vegetation.  Any major O&M activities, particularly vegetation clearing, in or near
riparian habitat during the bird-breeding season, may impact neotropical birds.  DLA @ E.3-582.

IPC proposes to develop a detailed plan for guiding riparian and riverine vegetation management
along the Imnaha River to reduce impacts to these habitats.  The management plan would include
mapping riparian patches and other critical resources within the ROW, defining clearing cycles
(or return cycles) on a patch basis, placing seasonal restrictions on the timing of O&M activities,
defining clearing techniques, and outlining constraints unique to conditions in wetland and
riparian habitats. IPC’s plan would probably require a more frequent, less-intensive clearing
cycle than that currently used; such a change would allow more riparian vegetation to develop
beneath the lines, while also maintaining system reliability and safety.  

For unavoidable impacts to riparian habitat along the Imnaha River, IPC proposes on-site
riparian habitat enhancements in cooperation with the USFS.  For enhancement measures, IPC
proposes to target sites on federal lands that have degraded or undeveloped riparian or riverine
habitat and that do not interfere with transmission lines or structures.  However, no specific
enhancements or projects are proposed.

Recommendation: 

IPC should include the detailed plan for guiding riparian and riverine vegetation management
along the Imnaha River in the FLA.  Additionally, include in the FLA measures to mitigate for
unavoidable impacts to and removal of riparian vegetation. 

Measures to mitigate for impacts to TE&S and rare plant sites caused by transmission lines
and O&M activities associated with those lines should be included in the FLA.  

The DLA reported 62 occurrences of 9 rare plant species in the HCC transmission-line corridor
and that no federally listed threatened or endangered plant species were found, although IPC
reports that one or two federally listed plant species are present in the vicinity of the project.
DLA @ E.3-583.  IPC determined that 38 of the 62 occurrences were at or immediately adjacent
to service roads or tower sites and that 18 of those were potentially subject to moderate to high
risk of disturbance from O&M activities.   
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IPC proposes to work cooperatively with appropriate state and federal agencies to protect rare
plant sites that are threatened by O&M activities.

Recommendation:

IPC should include a detailed plan for protecting rare plant sites in the FLA.  Additionally,
include a plan and measures to mitigate for unavoidable impacts to TE&S and rare plant sites. 

Mitigation measures for the spread of noxious weeds caused by transmission lines and
O&M activities associated with those lines should be included in the FLA. 

Noxious weeds are common throughout the transmission-line corridors and throughout the
surrounding regions.  Over 1,100 occurrences of 17 noxious weed species were recorded on
survey units along the transmission lines.  O&M activities contribute to the spread of noxious
weeds along transmission-line service roads and at tower locations.  

Service roads provide access to several winter ranges where O&M and public recreational
activities may disturb big game during critical winter periods.  Cumulative impacts through time
may contribute to increased numbers of noxious weeds and degradation of winter range.
Wintering big game and threatened, endangered, candidate, and special status species are at risk
from these impacts.  

O&M activities may alter small, localized patches of shrub-steppe communities or facilitate the
infestation or expansion of noxious weeds that could impact the habitat of the greater sage
grouse, Columbian sharp-tailed grouse, and southern Idaho ground squirrel.  

The overall goal of the proposed measure is for IPC to adaptively manage O&M activities within
transmission-line and service-road ROW so that the timing, extent, and location of O&M
activities would minimize impacts.  A primary objective of the plan is to manage noxious weeds
by working cooperatively with federal, state, county, and private entities.  Mitigation for impacts,
however, is not proposed.

Recommendation:  

ODFW recommends that IPC work with federal land management and state agencies to develop
a program for noxious weed control including measures to mitigate for O&M activities that
facilitate the infestation or expansion of noxious weeds.  IPC needs to state in the FLA goals and
objectives, and specific implementation measures for control of noxious weeds.

ODFW believes active monitoring of electrocution along HCC transmission lines is needed.

IPC concluded that Line 945, Oxbow – Hells Canyon Line, was the only transmission line with
potential to cause raptor electrocution.  IPC also concluded that bald eagles are at low risk of
electrocution on this line because of abundant natural substrate for perching.  However,
construction and operation of the HCC results in inundation of 12,000 acres, loss of thousands of
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trees, and prevents establishment of trees in the fluctuation zone of Brownlee Reservoir.  It
remains unclear to ODFW if IPC considers perching trees to be abundant or if IPC considers
rocks and other materials natural substrate for perching. 

IPC proposes to continue monitoring bird electrocution.  IPC would design and modify poles, as
needed, based on reported electrocutions.  Current monitoring, however, is based on incidental
observations.  Active monitoring needs to occur.  

Recommendation: 

IPC should conduct active monitoring for electrocution mortalities and include a detailed
monitoring plan in the FLA.

Mitigation measures should be implemented at the two known bird-wire collision sites.

IPC identified eight sites having potential collision threats and verified collision at an additional
two sites, one each associated with Line 923 and Line 951.  In addition, George Keister (ODFW,
personal communication) reported an eagle kill, likely due to collision, on the Idaho side of
Oxbow Reservoir.  This reported mortality is not included in IPC technical reports or in the
DLA.  Bird diverters were attached to the static wire of Line 923.  IPC proposes to continue
monitoring this site for an additional two years to determine whether the bird diverters have
decreased the number of collisions.  IPC would evaluate whether additional measures are
required to minimize birds’ collisions with the line.

Monitoring data have been collected at the second site, Line 951.  However, IPC indicates the
data do not provide clear guidance on how to effectively minimize birds’ colliding with the
transmission lines.  Therefore, IPC proposes to continue monitoring the site for an additional two
years.  After two years, IPC would evaluate the data and decide what measures should be
considered to minimize bird collisions.  It is not clear to ODFW what information has been
collected at Line 951 and why this information is insufficient to implement measures to
minimize collisions.  ODFW recommends that measures be implemented to minimize risks at
known and suspected collision sites.

Recommendation:

IPC should implement measures to minimize risks at known collision sites.  Monitoring should
be conducted to determine if the number of collisions decreases and measures modified as
necessary.

IPC proposes monitoring the additional eight sites that have the potential for bird-line collisions.
Monitoring would occur during spring for two years after which IPC would evaluate what
measures, if any, are needed to minimize bird collisions with lines at these sites.  ODFW agrees
monitoring is needed at potential collision sites.  Measures should be implemented as soon as
information becomes available indicating a problem exists.

Recommendation:
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IPC should include in the FLA a detailed plan for monitoring collisions at the eight sites with
potential for bird-line collisions.  Implement measures to minimize collisions as soon as
information becomes available indicating a problem exists and continue monitoring.

Include in the FLA the location and timing of O&M activities to be restricted. 

IPC is proposing to restrict the timing and location of O&M activities that may impact certain
wildlife species and identified botanical resources during critical periods .  Restrictions would
govern O&M activities that impact big game wintering range, sage and sharp-tailed grouse leks,
active sites of southern Idaho ground squirrels, nest sites of riparian birds, raptor nests, and bald
eagle perching and roosting areas.  In addition, during O&M activities, IPC would employ
methods thought to minimize impacts to plant species and communities, where applicable.
However, it is unclear from IPC’s proposal in the DLA the location, timing, and O&M activities
to be restricted.

Recommendation:

IPC should specify in the FLA the location and timing of O&M activities to be restricted.

Projects to enhance shrub-steppe habitat for TE&S wildlife species should be included in
the FLA.

For unavoidable impacts to sage and sharp-tailed grouse and southern Idaho ground squirrels,
IPC proposes to cooperate with state and federal agencies on enhancement projects for shrub-
steppe habitat located near the transmission lines.  IPC recommends that these enhancement
projects be localized and targeted at improving natural habitat conditions.  Enhancement could
be facilitated by changing current land-use practices, controlling noxious weeds, seeding
desirable species, or using several of these actions.  The DLA, however, does not specify
proposed enhancement projects, project location, funding level, or participation by ODFW and
other natural resource agencies.

Recommendation:

IPC should include in the FLA proposed projects to enhance shrub-steppe habitat located near
transmission lines.  Include detailed project plans including location of projects, funding, and
involvement in planning and decision-making by ODFW and other natural resource agencies.

Monitoring of lek sites should be coordinated with ODFW.

Sage and sharp-tailed grouse may be at risk from increased predation because of the raptor
nesting and perching opportunities that are provided by transmission-line structures.  Fourteen
active sage grouse leks and one sharp-tailed grouse lek were identified within 3 km of HCC
transmission lines.  IPC recommends that these leks and any historical or new leks located in the
primary impact zone be monitored throughout the future license period.  We recommend that
methods and timing of lek site monitoring be coordinated with ODFW.
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Recommendation:

ODFW supports IPC’s proposal to monitor lek sites within 3 km of HCC transmission lines.  IPC
should coordinate with ODFW on methods and timing of monitoring and provide information
annually.

Bald eagles and other nesting raptors may be disturbed by O&M activities.  

IPC proposes to inventory raptor nests that occur on transmission-line structures annually
throughout the term of the license.  Information on nesting raptors would be used to assess
potential predation opportunities at active sage and sharp-tailed grouse leks.  

Recommendation:

ODFW supports the proposed monitoring.  This information should be provided yearly to
ODFW and other natural resource management agencies.

ODFW does not believe public access currently needs to be restricted on service roads.

To protect wildlife at sensitive locations or times, IPC proposes restricting the public from using
certain service roads based on a case-by-case consultation with appropriate state and federal
agencies.  It remains unclear what IPC is proposing for seasonal closures and the justification for
these closures.  Currently, ODFW does not think that public access needs to be restricted on
service roads.

Recommendation:

IPC needs to specify service roads recommended for restricting public access and justification
for the restrictions. 

ODFW continues to place a high priority on early implementation of PM&E measures.

Implementation of species monitoring plans and the O&M plan would not occur until within 2
years after the license is issued.  

Recommendation:

IPC should include species monitoring plans and the O&M plan in the FLA.  Implementation of
these plans should occur prior to receiving the final license. 

IPC proposes to repair measurable damage to resources and roads caused by routine, emergency,
and major O&M activities.  To improve resource conditions, reduce erosion, and minimize the
spread of noxious weeds, IPC would revegetate roads, structure sites, and other areas that are
measurably affected by ground-disturbing O&M activities.  However, it is unclear what
“measurable damage” is and who would determine if this threshold is reached.
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Recommendation:

IPC’s O&M plan is developed to minimize impacts.  In those instances and locations where
impacts do occur, IPC needs to provide suitable mitigation.

To reduce impacts to wildlife and to improve habitat conditions, IPC proposes to integrate
monitoring and management activities into an adaptive management program.  Information from
monitoring activities would be coordinated with O&M constraints and implementation of best
management practices.

Recommendation:

IPC needs to coordinate development of best management practices with ODFW and other
natural resource agencies.  These best management practices should be included in the FLA. 

E.3.2.4 ANTICIPATED IMPACTS ON WILDLIFE RESOURCES

IPC did not conduct complete impact analyses for wildlife resources and ignored
recommendations of the Terrestrial Resource Work Group and ODFW to identify impacts
and develop PM&Es.

IPC limited DLA to 7 issues rather than address ODFW’s 11 issues or the TRWG’s 49
issues.

IPC limits their discussion to 7 issues.  “Issues for Relicensing Idaho Power Company Hells
Canyon Project” (09/13/96) is a compilation of resource issues identified in the resource work
groups established by Idaho Power Company.  This document lists 49 identified terrestrial issues
and does not include additional issues identified in comments on the FCP or identified in public
meetings.  In it’s comments on the FCP, ODFW identified 11 primary wildlife issues that should
be addressed by IPC for relicensing of the HCC: 1) Flooding of Hells Canyon bottom lands/Joint
Agency Proposal, 2) Lack of low elevation winter range, 3) Big game mortalities associated with
reservoir icing, 4) Lack of quality riparian habitat, 5) Loss of islands, 6) Effects of water level
fluctuations on nesting waterfowl, 7) Impacts of power lines on avian species, 8) Impacts of
roads and traffic, 9) Invasion of noxious weeds, 10) Contaminants in Hells Canyon Wildlife, and
11) Loss of anadromous fish in the terrestrial food chain (Letter from Stephanie Burchfield to
Elaine Kleckner, May 1997).  ODFW does not believe its issues are suitably addressed in IPC’s
DLA (refer to General Comments section and subsequent comments).

Recommendation:

IPC should discuss all issues identified by ODFW and others in their discussion of impacts to
terrestrial species.

IPC ignored TRWG efforts to develop issues, impacts, and PM&E matrix and impact
statements.
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The January 18, 2000 TRWG executive summary/meeting record reported IPC’s (Frank
Edelman) developing a process for tracking terrestrial and botanical issues through PM&E
development.  The matrix was to be arranged by issues, with every issue ever brought up or on
the record represented.  This was the last reported discussion ODFW can find regarding this
process.

Furthermore, the TRWG began drafting impact statements associated with operation of the HCC.
These impact statements were in draft form with IPC responsible for their edits.  The DLA does
not contain nor mention these draft impact statements. 

Recommendation: 

IPC should complete the tracking matrix and fully disclose all identified issues to evaluate on-
going and continued project impacts, and how IPC will mitigate these impacts.  Discuss all
identified issues and impacts in the FLA.

IPC did not conduct pre-impoundment studies requested by ODFW, IDFG, and the
USFWS.

IPC did not evaluate and analyze pre-impoundment conditions as requested by ODFW, IDFG,
and the USFWS in a 1996 study proposal “Joint Proposal for Study of Wildlife Habitat
Inundated by the Hells Canyon Complex”.  This study was requested to quantify and
characterize the wildlife habitat inundated by the HCC.  The premise was that an understanding
of the natural habitat that once supported the area’s wildlife species is an important building
block for any future-looking program to protect and enhance those species.  Knowing what was
lost in the past is a key to determining what might be needed in the future.  Much of the most
critical large ungulate winter range along the main Snake River in northeastern Oregon and
western Idaho has been lost due to construction and operation of the HCC.  This study is
consistent with FERC’s directives to meet resource needs and to look at pre-existing conditions
in the project area to identify adequate and equitable fish and wildlife protection, mitigation, and
enhancement measures, and to evaluate cumulative impacts to terrestrial resources through the
NEPA process.

Instead of conducting the requested study, IPC funded a study to describe wildlife habitat
conditions during two periods: the 1950’s (before construction of the HCC) and the 1990s
(Technical Report E.3.2-44).  This study neither quantified nor characterized wildlife habitat
inundated by the HCC as requested by ODFW.  This study also failed to consider habitat quality
prior to European influence and habitat capability without the project in place.

Recommendation:

IPC needs to conduct an analysis to quantify and characterize the wildlife habitat inundated by
the HCC.  The effect of inundation on wildlife and botanical species needs to be discussed.
Trees and shrub species present prior to and after construction of the HCC need to be included. 
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E.3.2.4.1.1. Reservoir Operations

IPC analysis did not include operational scenarios requested by agencies.

By limiting their evaluation to two operational scenarios, IPC did not fully address nor disclose
all on-going/continued impacts to botanical and wildlife resources.  The proposed operational
scenario should not be used as the baseline scenario; rather current project operations should be
used as the baseline to describe project impacts.  According to IPC, the full pool run-of-river
operations scenario does not necessarily reflect conditions that would be most beneficial to
environmental resources.   

Throughout the collaborative process and within the aquatic resources work group IPC solicited
requests for operational scenarios to model.  In its comments on the FCP and within a letter from
Stephanie Burchfield to Craig Jones dated June 21, 1999, ODFW requested that IPC model 8
operational scenarios.  These scenarios were selected by ODFW to adequately address the effects
of construction and operation of the HCC on current and future flows in the lower Snake River.
In addition to the modeling scenarios proposed by ODFW, 2 proposals were submitted by NMFS
and 5 proposals were submitted by the USFS.

Throughout the collaborative process, IPC indicated it would model all operational scenarios.  It
was not until March 20, 2001 that the Collaborative Team and resource work groups learned that
IPC would not model any submitted operational scenarios.  ODFW notes that the minutes of this
meeting are missing from the consultation record.  It was at this meeting that the ODFW, other
agencies, tribes, and interested parties learned that 2 operational scenarios would serve as the
basis for determining project impacts regardless of the goals and objectives stated in the original
study plans.  For example, IPC decided to conduct a wildlife habitat analysis instead of the HEP
analysis requested by ODFW, IDFG, and the USFWS.  The study agreed to by work group
members was to assess 6 future operating scenarios.

Recommendation: 

IPC should model requested operational scenarios and include results in FLA. 

E.3.2.4.1.1.1. Reservoir Contaminants in the Brownlee Reservoir Inundation Zone

IPC did not sufficiently evaluate potential biomagnification of pesticides.

IPC concluded that most contaminants, except for total DDT/DDE, in Brownlee Reservoir pose
minimal risk to fish-eating wildlife.  DLA @ E.3-440.

Fish containing high levels of pesticides can pose a health threat to predatory wildlife.  Most at
risk are those predators of larger fish that are several years old such as bald and golden eagles,
both of which inhabit areas of Hells Canyon.  IPC reviewed the 1998 USGS study
“Organochlorine Compounds and Trace Elements in Fish Tissue and Bed Sediments in the
Lower Snake River Basin, In Idaho and Oregon” to draw conclusions regarding effects of
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contaminants on fish and fish-eating wildlife.  Additionally, biomagnification of analytes were
modeled for the otter and great blue heron.  

The USGS report provided data that were of limited value in predicting the potential for effects
through food web exposures.  The data also have a high degree of uncertainty associated with
them for the purposes of food-web modeling (Technical Report E.3.2-22).  Therefore, ODFW
recommended site-specific analysis, including evaluation of potential effects to bald eagles
(Letter from Burchfield to Kleckner, May 1997).

All fish tissue data available in this reach were positive for t-DDT.  Both DDT and dieldrin bio-
concentrate in fatty tissues.  All fish tissue samples exhibited levels above the US EPA screening
level but below the US FDA action level for contaminants in edible fish (USGS Clark and Maret
1998 and USGS Rinella et al. 1994).  Concentrations of DDT and dieldrin were also observed to
exceed the National Academy of Sciences and National Academy of Engineering criteria to
protect fish and wildlife that consume fish within the Upstream Snake River and Brownlee
Reservoir.  

The primary sources of these compounds in surface waters are legacy deposition and continued
agricultural runoff from previously treated areas.  As these compounds are no longer in use
today, the transport and delivery of pesticides adsorbed to entrained sediment and organic
material is the most likely source of continued loading to the mainstem Snake River.  IPC
concludes that “contaminants accumulate in the inundation zone of Brownlee Reservoir
independently of Hells Canyon Complex operations and that any risk reduction possible from
remediation efforts in Brownlee Reservoir would be negligible”.  IPC fails to acknowledge the
effect of the HCC on settling and accumulation of organic material in Brownlee Reservoir.   

Recommendation: 

IPC should conduct a study to determine mercury, dieldrin, and DDT/DDE levels in fish in
Brownlee Reservoir.  This data should be used in biomagnification of analytes modeling,
including eagles as a target species. 

E.3.2.4.1.1.2. Habitat in Reservoir Fluctuation Zones

Use of five foot drawdown to estimate fluctuation zone of Oxbow and Hells Canyon
reservoirs is icorrect.

ODFW agrees with IPC’s conclusions that the Hells Canyon Complex reservoirs inundated some
of the lowest-elevation wildlife habitat in the region and that proposed operations would
permanently and completely eliminate the capability of the fluctuation zones to support quality
wildlife habitat.

IPC estimates that 5,820 acres in the 101-ft fluctuation zone of Brownlee Reservoir, 89 acres in
the fluctuation zone of Oxbow Reservoir, and 240 acres in the 5-ft fluctuation zone of Hells
Canyon Reservoir are affected by operations and therefore impact wildlife.  DLA @ E.3-441. 
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However, the fluctuation zone of Oxbow and Hells Canyon reservoirs is 10’ based on
information supplied in Exhibit B.

Recommendation: 

IPC needs to estimate habitat in the fluctuation zone of Oxbow and Hells Canyon reservoirs
based on a 10’fluctuation zone.

E.3.2.4.1.1.3. Riparian Habitat in Reservoir Shoreline Zones

IPC concludes that at both Oxbow and Hells Canyon reservoirs a relatively wide band of riparian
habitat is promoted by daily water-surface fluctuations that are small and regular (irrigation
effect).  DLA @ E.3-442.  ODFW disagrees that daily reservoir fluctuations in Oxbow and Hells
Canyon reservoirs “promote” establishment of riparian vegetation.  The irrigation effect theory
proposed by Blair (2002) and reiterated by IPC is not based on any known ecological theory.
IPC provides no rationale or recent literature to substantiate it.  Blair (2002) reports that most of
the increase in woody riparian vegetation on Oxbow and Hells Canyon reservoirs appears to be
the result of exotic rather than native species.  Blair (2002) also states that “Observations in the
field and from the aerial photographs suggested that shoreline vegetation might be more
widespread along some reaches of Oxbow and Hells Canyon Reservoirs today than in 1950”.
ODFW notes that Blair only states that vegetation might be more widespread and only along
some reaches.  ODFW also notes that in Blair et al. (2001), photographs show vegetation along
Oxbow and Hells Canyon reservoirs being more widespread in some locations prior to
construction of the HCC.

Proposed operations would prevent 343 acres of riparian habitat from establishing in areas of the
Brownlee Reservoir shoreline zone that are currently occupied by upland habitat.  IPC concludes
that “Habitat management actions designed to protect (for example through acquisition) or
develop 343 acres if interconnected riparian vegetation would constitute appropriate mitigation
for operational impacts to riparian habitat in the shoreline zone of Brownlee Reservoir”.  ODFW
suggests that the run-of-river operational scenario is not the best to evaluate the potential for
riparian establishment on Brownlee Reservoir.  For this evaluation, the water level should be
dropped 50 to 75 feet to allow emergence of the extensive mud flats to appear. 

ODFW disagrees that a 1:1 ratio of habitat acquisition will mitigate for this lost habitat.  IPC
needs to look for existing habitat outside the present inundated areas and fluctuation zone for
enhancement.  IPC will not be able to purchase or create critical low elevation habitat similar to
what was inundated and remains inaccessible.  Therefore, ODFW believes IPC’s proposed 1:1
mitigation ratio is not sufficient to mitigate for lost habitat and project impacts.

Recommendation:

A “lower pool” operation should be evaluated to determine the quantity of riparian habitat that is
being precluded from establishment by current and proposed operations.  IPC needs to acquire
land for lost riparian and winter range habitat at a 3:1 replacement ratio. 
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E.3.2.4.1.1.5. Threatened, Endangered, Candidate and Special Status Species in Shoreline
Zones

Bald Eagles

ODFW believes perching, roosting, and nesting trees are probably limited in Hells Canyon.

ODFW disagrees with IPC’s conclusions that “The Hells Canyon Study Area appears to provide
adequate resources for nesting bald eagles, with the possible exception of suitable nesting trees”
and “no impacts to wintering bald eagles are identified for either scenario”.  Perching, roosting,
and nesting trees are probably limited in Hells Canyon (George Keister, Vic Coggins, and Mark
Henjum, ODFW, Frank Isaacs, OSU, and Jim Clark, BLM, personal communication).
Inundation of 12,000 acres eliminated numerous trees and bald eagle habitat.  Continued
inundation of this habitat and project operations prevent tree species from regenerating and
continue to limit bald eagle habitat.  In addition, care should be taken to protect existing nest
trees, surrounding habitat, and bald eagles from collision, electrocution, and excessive
disturbance.

Recommendation:

IPC needs to revisit their conclusions regarding bald eagle habitat in Hells Canyon.

Gray Wolf

ODFW agrees that wolves dispersing from Idaho to Oregon are probably not impeded by the
reservoirs, though locations of crossings are unknown. DLA @ E.3-446.

Yellow-Billed-Cuckoo

ODFW believes yellow-billed cuckoo are impacted by HCC operations.

ODFW disagrees with IPC’s conclusion that the yellow-billed cuckoo is unlikely to be impacted
by proposed or full pool run-of-river operations.  DLA @ E.3-447.  Construction and ongoing
operations of the HCC eliminated extensive habitat of the yellow-billed cuckoo.  Existence of the
HCC prevents establishment of habitat in the Powder River Arm that would provide suitable
nesting habitat if the project were not in place.

Recommendation:

IPC needs to provide mitigation for lost habitat in the Powder River Arm.

Species That Use Riparian Shoreline Habitat

All species that need riparian habitat are impacted by proposed operations.
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ODFW agrees with IPC’s conclusion “…Therefore, all species that potentially occur along
Brownlee Reservoir and that need riparian habitat for their life requirements are impacted by
proposed operations.”  DLA @ E.3-448.

E.3.2.4.1.1.6. Mule Deer Winter Range Zone

IPC concludes in Technical Report E.3.2-32 “Brownlee Reservoir, even when at full pool, does
not appear to prevent deer from successfully swimming between Idaho and Oregon.”  DLA @
E.3-452.  Information on mortality presented in Technical Report E.3.2-32 also shows mule deer
do not successfully swim between Idaho and Oregon.

Recommendation:

IPC should revise its above conclusion to reflect mortality of deer attempting to cross Brownlee
Reservoir. 

ODFW believes the HCC likely does inhibit mule deer movements.

ODFW disagrees with IPC’s belief that the Hells Canyon Complex does not appear to
significantly inhibit mule deer movements.  IPC reports that deer successfully swim across the
reservoirs during all seasons and at all water-surface elevations; these conditions include those
that could occur for both proposed and full pool run-of-river operations.  DLA @ E.3-452-453.
IPC concludes that “the complex currently does not impact habitat capability, nor would
proposed operations impact capability (habitat coefficient =0.0), of the Hells Canyon Complex
winter range by inhibiting mule deer movements (Technical Report E.3.2-45)”.

IPC’s studies were not designed to answer the questions 1) is deer movement across Brownlee
Reservoir restricted and 2) is deer distribution during winter changed by dam operation?  IPC’s
wintering mule deer ecology investigated migration patterns not effects of the HCC on
migration.  Data from this study indicate that movement across the Powder River arm were not
inhibited, as evidenced by the relatively narrow body of water and the large number of deer that
crossed that stretch, both fall and spring.  However, movement across the main Brownlee
Reservoir is inhibited , as indicated by 1) the very long distance to be traversed at near freezing
temperatures, 2) the direct mortalities documented by the mule deer study (even during relatively
mild years when the reservoir was not frozen) and 3) the mortality rate of 10% attributed to the
effects of the reservoir.  

Recommendation:

IPC needs to revise its conclusions regarding mule deer migration patterns and the effects of the
HCC on mule deer migration.

Proposed operations of Brownlee Reservoir would negatively affect the capability of the
Hells Canyon Complex winter range to support mule deer.
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IPC estimated reservoir-related mortality directly from drowning and indirectly from reservoir
crossing, reservoir ice, and shoreline use (Technical Report E.3.2-32 and E.3.2-45).  IPC
estimated that deer, while on the Hells Canyon Complex winter range, had a 10% annual
probability of succumbing to reservoir-related mortality during years with mild to moderate
winter conditions (Technical Report E.3.2-32).  Using historic data reported in Technical Report
E.3.2-30, IPC also estimated that, during winters with harsh conditions (for example, winters
with cold temperatures, deep snow, and extensive reservoir icing), the deer had and additional
9% probability or reservoir-related mortality (Technical Report E.3.2-45). 

Therefore, IPC concluded that proposed operations of Brownlee Reservoir would negatively
affect the capability of the Hells Canyon Complex winter range to support mule deer (as
measured by deer mortality) by the cumulative effects of 0.10 and 0.09 habitat coefficients to the
86,408 acres of crucial winter range, IPC estimates that 8,641 acres (0.10 x 86,408) and 7,777
acres (0.09 x 86,408 acres) of habitat would be required to mitigate for impacts to the habitat
capability of crucial winter range (Technical Report E.3.2-45).  DLA 2 E.3-455.

ODFW concurs with IPC’s conclusion that proposed operations of Brownlee Reservoir
negatively affect the capability of the HCC winter range to support mule deer.  However, IPC
fails to include in their analysis the reduced capability of the HCC winter range as a result of
ongoing inundation of 12,000 acres.

Recommendation:

IPC needs to include inundated acreage in their assessment of project effects to mule deer and
the HCC winter range. 

E.3.2.4.1.1.7. Land Management

Land management could be changed on IPC lands to improve cottonwood growth.

Though ODFW does not completely disagree with IPC’s statement “In short, no negative
impacts to listed threatened or endangered wildlife species or to other special status species are
known to occur on Applicant lands from land management activities”, there are changes in
management to IPC lands that could result in enhancement to listed species, for example bald
eagles.  DLA @ E.3-455.  Based on current management and trespass grazing, another
cottonwood gallery can not be generated for eagles. 

Recommendation:

IPC should investigate changes in land management activities on its properties to generate
cottonwood trees and benefit eagles.

E.3.2.4.1.1.8. Impacts of Human Activities on Wildlife Resources

Human activities may impact wildlife resources and require mitigation.
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The DLA states “…IPC concludes that during most years, winter recreational activities would
not significantly impact big game or winter range.  Nevertheless, IPC recommends developing a
program for educating the public about minimizing disturbance impacts to big game and winter
range during critical periods.”  DLA @ E.3-457.  ODFW believes that the current level of winter
recreation may contribute to the excessive mortality rates documented by IPC for mule deer.  In
addition, harassment due to recreational activities has made use of the study area by elk virtually
non existent on the Oregon side of the Snake River where roads are present.  Also of concern is
winter harassment to two bighorn sheep populations in the same area.

The DLA also states “…Therefore, IPC concludes that current levels of human activities do not
displace bald eagles in Hells Canyon.  However, an adaptive strategy for managing bald eagles
in Hells Canyon, one that includes annual monitoring, would help negate future impacts to
nesting bald eagles from increased levels of human activities.”  DLA @ E.3-459.  ODFW agrees
with this conclusion and would like to know what management actions might be taken to reduce
impacts to nesting bald eagles if necessary.  It is not clear to ODFW if IPC has proposed annual
monitoring as a mitigation measure in the DLA.

Recommendation: 

An adaptive management plan for bald eagles in Hells Canyon, including annual monitoring,
needs to be included in the FLA.

Further, the DLA states, “…Therefore, IPC concludes that special status passerines are probably
affected by human use of riparian habitats associated with IPC’s facilities and recreation sites
(Technical Report E.3.2-46).  Special status passerines would benefit from management
programs that enhance riparian habitat distanced from areas of human activity.”  DLA @ E.3-
459.

ODFW considers special status passerines to be affected, not probably affected, by human use of
riparian habitats associated with IPC’s facilities and recreation sites.

E.3.2.4.2. Downstream of the Hells Canyon Complex

E.3.2.4.2.1.1. Riparian Habitat in the River Shoreline Zone

ODFW believes upslope regeneration of riparian vegetation may be most promoted by
cessation of heavy grazing.

IPC infers that the irrigation effect has increased the upslope extent and robustness of riparian
vegetation other than hackberry, but has not identified the species which have benefited: “…The
irrigation effect (in addition to changes in land-use practices) probably contributed to the
increased upslope extent and robustness of the riparian vegetation (especially hackberry) that
currently fringes the river downstream of Hells Canyon Dam.”  DLA @ E.3-461.  Much of the
lack of vegetation present prior to construction of the HCC was due to heavy domestic sheep
grazing.  Since this grazing has stopped, hackberry and other trees and shrubs are regenerating. 
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ODFW reiterates its assertion that IPC’s irrigation theory is not based on any ecological theory
and affects of activities outside of project operations have increased the extent of hackberry.

Recommendation:

IPC should revise the DLA to recognize the importance of grazing in preventing regeneration of
shrubby vegetation.

E.3.2.4.2.1.2. Threatened, Endangered, Candidate, And Special Status Species in the River
Shoreline Zone

 ODFW disagrees with IPC’s conclusion “Adequate conditions are met in the downstream reach
and are unlikely to change, regardless of operational scenario.  Therefore, IPC concludes that
bald eagles would not be impacted by operation of the Hells Canyon Complex.”  DLA @ E.3-
463.  Bald eagles very likely nested in this section of Hells Canyon prior to settlement (Vic
Coggins, ODFW, personal communication).  

Non-operational related affects are also likely responsible for the increased vigor of
hackberry stands.

Within the DLA, IPC concludes 

Historic operations of the Hells Canyon Complex elevated summer base flows and
induced an irrigation effect that has resulted in increased vigor of riparian hackberry
stands.  Hackberry canopies are currently larger and more robust than they appear to be in
historical photos.  Sandbar willow, however, has decreased.  Therefore, although the
cover and extent has increased, the structural and floristic characteristics (species
composition) of riparian habitat have changed since construction of the Hells Canyon
Complex.  DLA @ E.3-464.

ODFW strongly agrees that sandbar willow has decreased and the structural and floristic
characteristics of riparian habitat have changed since construction of the HCC.  ODFW considers
this a major impact of the project requiring mitigation.  Although present in riparian areas,
hackberry is not a riparian dependent species and its expansion should not be considered an
increase in riparian habitat.

The “irrigation effect” scenario is not based on any known ecological theory and is wholly
unsubstantiated (Charlie Johnson, USFS personal communication).  Irrigation of riparian
vegetation would not occur where the substrate is coarse material.  Without fine sediments there
is no water retention ability.  Rather than irrigate, daily and hourly stage fluctuations retard the
capture and retention of sediment and establishment of diverse riparian communities and along
with high ramping rates continue to armor the substrate.  Celtis reticulata may have the growth
form to accommodate drops in the water level and maintain itself in this zone, but the associated
vegetation in this zone is not as species rich as that found in other riparian associations.
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Fire suppression, reduced grazing, and other non-operational related affects are also likely
responsible for the increased vigor of hackberry stands.

Recommendation:

IPC should include a discussion of the role of non-operational related affects have played in the
expansion of hackberry stands below Hells Canyon Dam. 

Special Status Species
Species That Use Riparian Shoreline Habitat
 
ODFW strongly disagrees that species depending on riparian shoreline vegetation would
benefit from proposed operations.

In the DLA, IPC asserts that species depending on riparian shoreline vegetation would benefit
from proposed operations, concluding:

Compared with full pool run-of-river operations, proposed operations favor riparian
habitat, mainly through the irrigation effect and the elevated summer base flow
(Technical Report E.3.2-40 and E.3.3-3), although the difference in riparian habitat is
small (about 1 acre of Forested Wetland and 8 acres of Scrub-Shrub Wetland).  Sandbar
willow has declined, while hackberry has increased (Technical Report E.3.3-3).  Further
decline in the sandbar willow is unlikely because this species occurs above the scour zone
and is not directly affected by Hells Canyon Complex operations (Technical Report
E.3.3-3).  Therefore, IPC concludes that species depending on riparian shoreline
vegetation for their life requirements would benefit marginally more from proposed
operations than from full pool run-of-river operations.  DLA at E.3-465

ODFW refers readers to our detailed explanation of the relationship between project operations,
sediment transport and trapping of sediments by the project, and establishment of Salix species
and Celtis reticulata below Hells Canyon Dam, in Botanical Resource sections E.3.3.4.2.1.1.,
E.3.3.4.2.1.2., and E.3.3.4.2.1.4.  See also preceding comments on the influence of HCC
operations on downstream riparian communities and riparian dependent wildlife (E.3.2.3.2.).

Recommendation: 

IPC needs to evaluate the effect of the flow regime below Hells Canyon Dam on sediment
transport.  Evaluate and recommend measures to reverse the decline of Salix and rebuild willow
bars in areas of existing habitat.
 
E.3.2.4.3. Maintenance of Transmission Lines and Service Roads

The DLA fails to identify and discuss impacts of road and transmission line maintenance.

IPC conducts numerous O&M activities (for example, line patrolling, vegetation clearing,
structure repair, and road maintenance) that might disturb wildlife and degrade habitat.  In
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addition, transmission lines and structures potentially displace and kill wildlife.  IPC reports that
potential impacts to the selected wildlife species are identified in Technical Report E.3.2-37.
The DLA, however, fails to identify and discuss these impacts.

Recommendation: 

IPC needs to include a discussion of impacts associated with O&M activities in the DLA.
Identify and include measures proposed to mitigate for these identified impacts and projected
ongoing impacts.

E.3.2.4.3.1. Big Game

ODFW agrees with IPC that “Individual habitat impacts are probably rare, small, and
localized…that effects of habitat disturbance probably accumulate over time, especially when
noxious weeds become established and expand in the ROW.  Therefore, IPC’s management
program should incorporate controlling weeds and rehabilitating habitat affected by O&M
activities.”  DLA @ E.3-469.  ODFW supports IPC’s proposal to control noxious weeds and
rehabilitate habitat.  A knapweed outbreak in Lower Imnaha started on transmission line roads.
Care needs to be taken to clean vehicles coming in from out of county.

Regarding disturbance of wintering big game from service road use by the public the DLA states
“…Therefore, IPC concludes that its own and public access on service roads probably cause little
disturbance to wintering big game.  Nonetheless, IPC recommends 1) adjusting the timing of
O&M activities to avoid the crucial winter range during winter months and 2) cooperating with
agencies to initiate appropriate road closures if disturbances begin to negatively affect big game
(Technical Report E.3.2-37).”  DLA @ E.3-470.

ODFW agrees that the limited extent of service roads minimize potential impacts.  The primary
concern is increased disturbance from activities in addition to O&M during the critical winter
period in a hard winter.  ODFW does not support eliminating public access but does support
temporary closures as needed to protect big game.    

E.3.2.4.3.2. Threatened and Endangered Species and Species of Special Concern

ODFW agrees with IPC’s proposed recommendations for O&M activities listed below, but
is not certain they are included in the proposed Transmission Line O&M plan:

1) O&M activities within 0.3 mi (500 m) of active leks be scheduled outside the sage and sharp-
tailed grouse breeding seasons.  In addition, IPC should rehabilitate grouse habitat that is
degraded by O&M activities”.

2) Development and implementation of a management plan to discourage raptor and raven
nesting within 2.9 mi of active leks.

3) O&M activities, other than patrols, that occur from November through March and that are
within 0.25 mi (400 m) of roosts be conducted from late morning to early afternoon.
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4) Major road maintenance not occur within 0.25 mi (400 m) of either bald eagle nest during the
nesting period from March through July.  In addition, transmission-line O&M activities that
could threaten bald eagles should not occur during the nesting period.

5) Development of a management program to avoid O&M activities, except for patrols, within
0.4 mi (700 m) of an occupied goshawk nest and within 0.5 mi (800 m) of an occupied
ferruginous hawk nest from April through July.

Also,

6) Develop a management program to minimize O&M removal of riparian habitat during April
through June, the breeding season for yellow warblers.  DLA @ E.3-473.

ODFW agrees that measures need to be incorporated into the Transmission Line O&M plan to
eliminate direct disturbance to nesting passerines.  IPC, however, has not proposed measures to
mitigate for impacts associated with vegetation clearing and removal.  Vegetation management
consists of clearing overstory trees.

Recommendation: 

IPC needs to identify and discuss impacts associated with clearing overstory trees and propose
measures to mitigate for impacts of vegetation clearing.  IPC needs to clearly describe these six
mitigation measures and include in the FLA.

E.3.2.4.3.3. Electrocution and Collision

Electrocution and collision risks remain on HCC associated transmission lines and
protective measures should be employed at known problem sites. 

IPC concluded that although the Oxbow-Hells Canyon transmission line (Line 945) presents a
potential risk for electrocuting perching raptors, especially bald eagles, electrocution risk for bald
eagles and other raptors is low on the Oxbow-Hells Canyon line because of 1) limited use of
structures by perching raptors, 2) abundant alternate perching sites, and 3) few reported
electrocutions from this line (Technical Reports E.3.2-16).  DLA @ E.3-473-474.  ODFW agrees
that the electrocution risk for bald eagles and other raptors is probably low.  However, IPC has
only relied on incidental observations.  All reported mortalities were not included in the technical
reports or the DLA (George Keister, ODFW, personal communication).  Biologists from ODFW,
OSU, and the BLM also believe perching substrate is limited in Hells Canyon increasing the
potential use of transmission line structures by perching raptors.

IPC proposes that additional modification or mitigation measures would be warranted only if
new bald eagle nests occur near the Oxbow-Hells Canyon line and if additional birds are at risk.
DLA @ E.3-474.  Modifications need to occur if any species are at risk or are being electrocuted.  
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Hells Canyon Complex transmission lines impact birds by collisions.  To identify appropriate
mitigation needs, IPC believes that additional information is required at the two sites of
confirmed collisions and at other potential collision sites.  IPC proposes that monitoring continue
for one to two years.  ODFW, however, believes IPC needs to fix problem areas and monitor
where believe may have problems.

Mortality records were documented for 56 of 349 (16%) bird species that use the study area
during at least one season of the year, based on occurrence data in Csuti (1997) and Stephens and
Sturts (1998).  Thirty-one bird species in the study area may be at medium to high risk of
collision.  Eighteen are species of special concern in Idaho or Oregon.  Collisions in the study
area were documented for the white-faced ibis (Plegadis chihi), white pelican (Pelecanus
erythrorhynchos), common merganser (Mergus merganser), double-creseted cormorant
(Phalacrocorax auritus), great blue heron (Ardea herodias), Franklin’s gull (Larus pipixcan),
marbled godwit (Limosa fedoa), and Baird’s sandpiper (Calidris Bairdii).  

Recommendation:

IPC should implement measures to minimize risks at known collision sites.  Monitoring should
be conducted to determine if the number of collisions decreases and measures modified as
necessary.  Also, monitoring should be implemented at suspected collision sites.

E.3.3. BOTANICAL RESOURCES

GENERAL COMMENTS

IPC does not adequately describe impacts to botanical resources from the construction,
operation, and management of the HCC.  This section does not include a discussion of pre-
impoundment conditions.  Vegetative discussions are poorly organized.  Many paragraphs
contain underdeveloped discussions and several contradict each other.  Technical reports are not
clearly integrated into discussions.  The effects to vegetation are not integrated with effects to
wildlife species.  The referenced effects determinations from the technical reports are often
lacking or inadequate.

The majority of IPC’s botanical impact conclusions are based on seriously flawed flow and
sediment transport sampling, modeling, and analyses.  Therefore, vegetation response
conclusions are often unsubstantiated.   

IPC did not analyze on-going project impacts to the reservoir inundation zone.  Wetland,
riparian, and upland plant species were inundated with creation of the HCC reservoirs.
Additionally, upland and riparian associated rare plant species were inundated.  

Recommendation: 
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IPC needs to analyze and discuss the effects of dam construction and reservoir inundation on rare
plants, wetland, riparian, and upland vegetation.

E.3.3.1.1. Botanical Resources of Upstream, Reservoir, and Downstream Reaches

E.3.3.1.1.1. General Vegetation Resources

IPC needs to include a discussion of specific weedy riparian species, life history attributes,
and by what mechanisms their downstream infestation is restricted.

The section of the DLA addressing general vegetation resources (DLA @ E.3.3.1.1.1.) needs to
be better integrated with Technical Report E.3.3-2 and E.3.2-45.  IPC hypothesizes in the DLA
that fluctuations in water levels on Brownlee Reservoir restrict downstream infestation of several
weedy species.  DLA @ E.3-547 and E.3-591.  Weed distribution in the Oxbow and Hells
Canyon reaches would suggest otherwise (Technical Report E.3.3-2).  Specifically, a discussion
of noxious weeds on page E.3-556 (section E.3.3.1.1.2.) reports that the central reservoir reaches
contained moderate to high levels of both upland and riparian weeds.

Reference to “several weedy riparian species” in the DLA (on page E.3-547) is ambiguous.
There is no discussion of the fate of weed species seed or vegetative parts in the watercourse to
support the claim that downstream weed infestations are restricted.  The discussion needs to
include specific weedy riparian species, life history attributes, and by what mechanisms their
downstream infestation is restricted.  The discussion of Brownlee reservoir fluctuation’s
influence relates to perennial riparian weeds only.  The discussion is not integrated with the
influence of the amount, condition, and fragmentation of habitat on weed spread.   

IPC found 7 weed species to be positively associated with reservoir water level fluctuations
(Technical Report E.3.2-45).  IPC also concluded that operational processes contribute to the
spread of weeds in riverine environments, even though Brownlee’s drawdown zone may be
inhibiting the extent of weed establishment.  The effect of reservoir fluctuations may better be
described as retarding establishment rather than restricting dispersal.

Recommendation: 

IPC needs to include a discussion of specific weedy riparian species, life history attributes, and
by what mechanisms their downstream infestation is restricted.  IPC also needs to discuss the
fate of weed species seed or vegetative parts in the watercourse.

E.3.3.1.1.3. Threatened, Endangered, and Sensitive Species

Clarification of rare plant list and the choice of survey species is necessary.

The DLA contradicts itself on the same page with regard to threatened, endangered and sensitive
species.  In the first instance, the DLA states that “No federally listed threatened or endangered
species were found, although two populations of one federally listed species, Mirabilis
macfarlanei, are known to occur in the project vicinity upslope of the river corridor below Hells
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Canyon Dam.”  DLA @ E.3-557.  It goes on to say that “Only two federally listed species are
known to occur in the study area vicinity: Mirabilis macfarlanei Macfarlane’s four o’clock) and
Spiranthes diluvialis (ladies’ tresses), which are both listed as threatened.”   DLA @ E.3-557.
These statements contradict each other.  It also remains unclear if ladies’ tresses are located in
the project area.  ODFW could not find a discussion of its occurrence.

In addition, IPC omits rare plants identified in consultation with state and federal agencies in
vegetation studies and transmission line studies.  IPC limits the studies and analyses to rare
plants instead of including rare habitats as well.  The justification for including certain species on
rare plant lists and in surveys and not including others is lacking.

Recommendation: 

IPC needs to clarify if Macfarlane’s four-o’clock and ladies’ tresses are located in the project
area and discuss the occurrence of each.  Also, clarify rare plant lists and the choice of survey
species.  Include sand dropseed, giant wildrye plant, wet cliff, river beach, spring and seep,
coyote willow, white alder/mixed shrub, and black cottonwood-white alder /mixed shrub
communities in discussion and analyses.

E.3.3.1.1.4. Summary Characterization of Botanical Resources in Each Reach

E.3.3.1.1.4.3. Oxbow Reservoir and Hells Canyon Reservoir Reaches

The effects to riparian vegetation from daily reservoir fluctuations up to 10 feet and
conditions existing outside the 90% of the time need to be analyzed and discussed.

It is unclear how reservoir habitats are enhanced as indicated in the DLA.  Specifically, it says
that “Although shorelines are steep in the canyon, relatively stable pool levels at both Oxbow
and Hells Canyon reservoirs enhance establishment of riparian habitats.”  DLA @ E.561-562.  It
is also unclear how water fluctuations of 3 to 6 feet are considered “relatively stable.”  IPC does
not discuss if the 10 foot maximum elevation change proposed for the new license is also
considered “relatively stable” or what the impacts of increased fluctuations or fluctuations
outside the 90% will be.  ODFW believes that daily water level fluctuations in the range of 3 to
10 feet have a large effect on the ability of vegetation to establish and persist.  ODFW is also
concerned with the impacts associated with water level fluctuations occurring outside of the
“ninety percent of the time.” DLA @ E.3561-562.   IPC does not describe water elevations in the
remaining 10% of the time, including amount, timing, and duration.

Additionally, “enhance establishment of riparian habitats” is too vague to discern actual effects
to the vegetation.  There are several kinds of riparian communities, and they differ in their
quality or ability to function in the riparian system and within a proposed operational scenario.

Community type and species richness are not discussed.  One would not expect the vegetation
that occurs in the ecotone between water and upland habitats to be the same in areas subject to
daily/hourly fluctuations (ongoing or proposed operations) as that found under the fluctuations of
a natural seasonal climatic cycle.  Annual species with less root development tend to be more
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opportunistic in the ecotone experiencing daily peaks and ebbs, and these species are less able to
provide substrate stability (Mike Gerdes, USFS, personal communication). 

Recommendation: 

IPC needs to analyze and discuss the effects to riparian vegetation and communities from daily
reservoir fluctuations up to 10 feet and conditions existing outside the 90% of the time.  

E.3.3.1.1.4.4. Reach Below Hells Canyon Dam

IPC should include a discussion of riparian species and habitat below Hells Canyon Dam in
the FLA.

This section lacks any discussion of riparian species and habitats below Hells Canyon Dam.

Recommendation: 

IPC needs to integrate botanical technical appendices E.3.3-3 and E.3.3-1 with this section and
describe the lack of riparian vegetation below Hells Canyon Dam.

E.3.3.3. APPLICANT’S EXISTING AND PROPOSED MEASURES OR FACILITIES

E.3.3.3.2.1.2. Cooperative Noxious Weed Control, Site Monitoring, and Reseeding

Development and implementation of the Noxious Weed Advisory Board and cooperative
weed management plan should begin immediately.

IPC is proposing to expand its efforts with Cooperative Weed Management Areas to effectively
manage nonnative invasive plants and noxious weeds along the Snake River corridor.  This
corridor runs from Weiser downstream to the confluence of the Salmon River.  IPC would take
the lead in developing and organizing cooperative efforts through establishment of The Noxious
Weed Advisory Board (Board).  

This Board would formalize cooperative relationships with agencies, landowners, land managers,
and other interested individuals and organizations needed to effectively manage nonnative
invasive plants and noxious weeds along the Snake River corridor. These parties would pool
their resources and capabilities to protect the natural and economic resources that are impacted
by the spread of nonnative invasive plants and noxious weeds.

Part of this approach would include developing a cooperative integrated management plan to
coordinate priorities and actions for preventing, eradicating, containing, and controlling
nonnative invasive plants and noxious weeds.  The plan would define the land area for these
cooperative efforts, which would focus on the health of riparian species and habitats.

ODFW strongly supports formation of the Noxious Weed Advisory Board and cooperative
efforts to effectively manage nonnative invasive plants and noxious weeds.  IPC proposes
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formation of the Noxious Weed Advisory Board within 1 year after the license is issued with the
first cooperative projects not being implemented until year 2.  The cooperative weed
management plan would not be implemented until year 3.  ODFW encourages IPC to implement
this measure prior to receiving the new license.  With the limited information provided, ODFW
is unable to determine if the proposed measure is sufficient or if proposed funding level is
adequate.  Specific resource contributions for agencies, landowners, and other interested parties
are also not provided.  ODFW strongly supports IPC’s plan to lead and develop cooperative
efforts to manage nonnative invasive plants and noxious weeds.  

Recommendation:  

IPC should immediately begin development and implementation of the Noxious Weed Advisory
Board and the cooperative weed management plan, rather than waiting until issuance of the new
license.  The cooperative weed management plan should be drafted and included in the FLA.

IPC should discuss noxious weed species, life history attributes, how these species could be
restricted, and by what mechanism they are restricted.  

IPC indicates large fluctuations on Brownlee Reservoir have helped reduce the downstream
spread of noxious weeds from upstream reaches under riverine processes and then states ongoing
operations can still contribute to the spread of noxious weeds along the reservoir and downriver
reaches.  On page E.3-547, IPC indicates that water levels on Brownlee Reservoir from current
operations “may” help restrict downstream infestation of several weedy riparian species.  ODFW
agrees that the reservoirs “may” help reduce the downstream spread of noxious weeds but
questions the degree of this effect since the central reservoir reaches contain moderate to high
levels of both upland and riparian weeds.

However, IPC fails to discuss species, life history attributes, how these species could be
restricted, and by what mechanism they are restricted.  IPC also fails to discuss or consider that
habitat is not suitable or available below Hells Canyon Dam to support establishment and
proliferation of several noxious weed species.  IPC should include a discussion of the amount of
habitat available for colonization below Hells Canyon Dam.  IPC should also clarify how active
weed management practices would not be sufficient to control the spread of noxious weeds,
especially Tamarix, on these limited acres.  The mechanisms by which project operations limit
the invasion of noxious weeds in downstream reaches need to be discussed.  

IPC overstates the difficulty of ascertaining causes of noxious weed spread.  There are numerous
locations where operations and maintenance activities for transmission lines are directly and
indirectly responsible for the establishment and spread of noxious weeds.  Maintenance of early
seral stages and travel corridors (roads/trails) are known to be the most common factors in the
spread of noxious weeds.

Treating existing weed occurrences needs to be a high priority.  It is unclear what is meant by
reducing the extent and density of established noxious weeds to a point that “natural resource
damage is within some acceptable limits” and who would determine those limits.  DLA @ E.3-
575.  Nor is it clear who will determine if control or eradication is “economically feasible”. 
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Economic feasibility needs to be tied to the significance and values of resources impacted or
potentially impacted by the weed species.  A fifth management priority, re-vegetate noxious
weed sites with appropriate species identified by land and resource managers, should be added to
the management priorities identified on page E.3-576. 

Recommendation:

IPC should discuss noxious weed species, life history attributes, how these species could be
restricted, and by what mechanism they are restricted.  In addition, IPC should discuss the
amount of habitat available for colonization below Hells Canyon Dam.  IPC should also clarify
how active weed management practices would not be sufficient to control the spread of noxious
weeds, especially Tamarix, on these limited acres.  Finally, the mechanisms by which project
operations limit the invasion of noxious weeds in downstream reaches should be addressed.  

 E.3.3.3.2.1.3. Cooperative Protection and Monitoring of Sensitive Plant Sites

More details should be flushed out about IPC’s proposed measures to protect rare and
sensitive plant sites in the FLA.  
 
IPC proposes forming a Rare Plant Advisory Board to protect rare plant species from negative
effects of disturbances along the Snake River corridor from Weiser downstream to the
confluence with the Salmon River.  This Rare Plant Advisory Board would be comprised of local
landowners, land managers, and other interested individuals and organizations that would pool
their resources and capabilities to protect rare plant sites.  IPC’s goal is to formalize cooperative
relationships with agencies, landowners, land managers, and other interested individuals and
organizations needed to protect rare plant species.  IPC has proposed to take the lead in
developing and organizing cooperative efforts to protect rare plant species from negative effects
of disturbances.  

Both upland and riparian rare plant species and potential habitat were lost with the creation of the
HCC and associated with ongoing project operations.  Populations of four species of plants
having special status were found to be potentially affected by ongoing operations in the reservoir
reaches: Leptodactylon pungens ssp. and hazeliae Mimulus patulus in the reservoir reach and
Bolandra oregana and Carex hystricina in the reservoir reach and below Hells Canyon Dam.
Four species of special concern were found to be potentially impacted by ongoing project
operations below the dam: Cyperus schweinizii, Teucrium canadense var. occidentale, B.
oregana, and C. hystricina (Technical Report E.3.3-2).  Water level fluctuations have been
identified as a potential impact to all 6 species.

Dumas et al. (2002) reported that rare plant species had 67 interactions with human use sites.
Ten interactions were rated as high or very high risk, and 20 were moderate risk.  Eight of these
interactions occurred below Hells Canyon Dam.  Roads were the primary source of risk in the
reservoir reach while trails were the primary risk in the reach below Hells Canyon Dam (Dumas
et al. 2002).  In the reservoir reach, 4 element occurrences are at risk of disturbance.  Two
occurrences of porcupine sedge along Oxbow Reservoir and one of shining flatsedge along
Brownlee Reservoir located in riparian areas along the reservoir margins near dispersed
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recreation sites.  One occurrence of monkeyflower is at risk along the Oxbow-Brownlee road.
Below Hells Canyon Dam, one occurrence of Schweinitz flatsedge is at risk because of multiple
interactions with a dispersed recreation site and trails near Pittsburgh Landing.

Sixty-two occurrences of nine rare plant species were located along service roads or tower sites
associated with HCC transmission lines (Technical Report E.3.3-4).  Eighteen occurrences were
rated as potentially subject to moderate to high risk of disturbance from O&M activities.  

ODFW supports formation of the Rare Plant Advisory Board and cooperative efforts to protect
rare plant sites.  If this board is formed, ODFW recommends adding the additional goal of
introducing or reintroducing rare plant species where habitat is appropriate.  

In order for ODFW to determine whether this proposed measure is adequate and sufficiently
funded, IPC must provide information on what they are specifically proposing for rare and
sensitive plant sites on IPC lands or other lands.  Information about the proposed resource
contributions for agencies, landowners, and other interested parties should also be provided.   

Recommendation: 

IPC needs to provide a detailed plan for protecting rare and sensitive plant sites in the FLA.
Specific sites for protection and specific measures and funding levels necessary need to be
included. 

E.3.3.4. ANTICIPATED IMPACTS ON BOTANICAL RESOURCES

IPC should resolve inconsistencies within this section of the DLA as well as among other
sections and technical appendices.  

IPC indicates that flow fluctuations associated with proposed operations have a beneficial effect
to riparian habitat along Oxbow and Hells Canyon reservoirs.  In contrast they also state that
stable flows associated with the full pool run-of-river operational scenario would decrease Salix
species below Hells Canyon Dam and probably increase riparian fragmentation.

Recommendation:

IPC needs to resolve inconsistencies within this section as well as among other sections and
technical appendices.

IPC should integrate study and reported findings from the technical appendices into the
text of the DLA.

IPC periodically addresses some impacts directly in the following sections, but most frequently
references technical reports without incorporating their findings in the discussions.  

Recommendation: 
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IPC needs to integrate study and reported findings from the technical appendices into the text of
the DLA.  This includes integrating findings from wildlife and botanical technical reports into a
description of impacts to wildlife and their habitat associated with ongoing HCC project
operations.  

IPC does not discuss impacts to botanical resources from continued inundation by the
three reservoirs.

Recommendation: 

IPC needs to incorporate information from pre-construction studies and impacts from continued
inundation into the discussions of impacts to wildlife and botanical resources and their habitat.

E.3.3.4.1.1.1. General Riparian and Upland Habitats in Fluctuation Zones

The DLA does not describe impacts to riparian and upland habitats.  Instead, readers are
referred to different sections of the DLA and technical reports.  

Recommendation:  

The FLA should organize information about riparian and upland habitats into one section and
integrate information from the technical reports into that section.

IPC should modify its proposal for acreage acquisition.

The DLA supplies estimates of riparian (388 acres) and upland habitat (5,761 acres) that would
be prevented from establishing in the fluctuation zone.  IPC concludes, “the protection (for
example, through acquisition) and enhancement of riparian and upland wildlife habitat would
constitute appropriate mitigation for operational impacts to the reservoir fluctuation zones.”
DLA 412-413.

ODFW agrees that acquisition and enhancement of riparian and upland wildlife habitat should be
used to mitigate for operational impacts.  ODFW disagrees, however with the acreage proposed
for acquisition.  The timeframe for land acquisition and for reaching desired habitat
characteristics and site potential also need to be factored into acquisition amounts.  

Recommendation:  

IPC should consult with ODFW regarding the acreage proposed for acquisition and factor the
timeframe for acquiring parcels and reaching desired habitat characteristics into the acquisition
amounts.

E.3.3.4.1.1.2. General Riparian and Upland Habitats in Shoreline Zones

A 1:1 ratio of habitat acquisition is insufficient to adequately mitigate for impacted
riparian habitat.



Attachment 2 Page 153      ODFW Comments on IPC DLA

IPC concludes that, 

“. . .  proposed operations, when compared with full pool run-of-river operations, would
prevent 343 acres (10.4% x 3,296 acres) of riparian habitat from establishing in areas of
the Brownlee Reservoir shoreline zone.  Habitat management actions designed to protect
(for example, through acquisition) or develop 343 acres of riparian vegetation would
constitute appropriate mitigation for operational impacts to the establishment of riparian
habitat along Brownlee Reservoir.”  DLA @ E.3-591.  

ODFW disagrees that acquisition or development of 343 riparian acres mitigates for the 343
acres prevented from establishing in the shoreline and the ongoing impacts to terrestrial
resources as a result of this loss of habitat.  Acquisition of habitat at a 1:1 ratio assumes that
those acres acquired and enhanced can replace habitat lost and impacted by project operations.
Critical low elevation habitat and winter range cannot be replaced or created.  The timeframe for
acquisition and enhancement needs to be considered in acreage.  Until this acreage is acquired
and enhanced or protected impacts to terrestrial resources will be ongoing and require mitigation.

Recommendation:

IPC should use at least a 3:1 ratio for mitigation of riparian habitat lost by ongoing shoreline
impacts of reservoir and tailrace fluctuations.  Timing of acquisition and habitat restoration as
well as the quality of lands acquired need to be included in the calculation of habitat units
required for mitigation.

E.3.3.4.1.5. Applicant Land Management Activities and Botanical Resources

Identify proposed mitigation for recreational impacts to vegetation and soil.

IPC indicates that about 37 acres of vegetation have been wholly or mostly destroyed by
recreation activities at dispersed sites on IPC’s land.  “People and vehicles have trampled and
compacted these lands, increasing their susceptibility to soil erosion and weed invasion.”  DLA
@ E.3-577.  ODFW is unable to determine if IPC has proposed mitigation for impacts to
vegetation and soil as a result of these impacts from recreational uses.

Recommendation: 

IPC needs to clearly describe proposed mitigation for recreational impacts to low elevation
habitat and terrestrial species at dispersed sites on Applicant land. 

E.3.3.4.1.6. Human Use Activities and Botanical Resources

IPC should identify impacts to botanical resources from human use activities in the FLA. 
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IPC indicates in the DLA that potential impacts to botanical resources from human use activities
associated with 29 of IPC’s facilities, 4 Applicant-developed parks, 7 non-Applicant-developed
parks, 167 dispersed sites, 26 roads and numerous trails.  Some but not all facilities, sites and
trails were assessed.  IPC, however, does not report impacts associated with these assessments.
Instead, IPC refers the reader to various Technical Reports to draw its own conclusions on
impacts.

Recommendation: 

IPC needs to describe and discuss impacts to botanical resources from human use activities and
propose mitigation for these impacts in this section of the FLA.

E.3.3.4.1.6.1. Rare Plants

The FLA should include a discussion about the impacts of past operations and proposed
operations on botanical resources.  

The DLA discusses impacts to rare plants in general terms as follows:

The Applicant evaluated occurrences of 23 species of rare plants in Hells Canyon.  No
federally listed plant species were found in the study area (Technical Report E.3.3-2).
Sixty-seven occurrences of 12 rare plant species were near sites of human activities
(Technical Report E.3.3-4).  Of these occurrences, 3 at locations where IPC has
management responsibility or authority were considered to be at risk of disturbance.
These three occurrences are located in riparian areas along reservoir margins near
dispersed recreation sites.  Two occurrences of Carex hystericina are located along
Oxbow Reservoir, and one occurrence of Cyperus rivularis is along Brownlee Reservoir.
IPC recommends continued monitoring of occurrences at risk from its facilities or
maintenance activities and also recommends developing protection measures in
coordination with appropriate state or federal agencies, if warranted.  DLA @ E.3-598.

This paragraph discusses the general location of rare plants but it does not discuss impacts or
effects.  IPC recommends continued monitoring but does not describe a proposed monitoring
program nor describe what the risks and impacts from its facilities and maintenance activities are
on these rare plants and how the monitoring will address and minimize these risks. 

ODFW supports the proposal to coordinate with state and federal agencies, but would appreciate
clarification about what conditions would have to exist in order for IPC to agree that protection
measures are “warranted” for rare plants.  

Recommendation: 

IPC needs to thoroughly discuss impacts of past operations and proposed operations on botanical
resources.  Coordination with state and federal agencies should begin immediately rather than
waiting for issuance of the new license.  A monitoring plan should be developed and included in
the FLA.  IPC needs to clarify when protection of rare plants would be “warranted.”
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A discussion about differences in the impacts to rare plants downstream and within HCC
between proposed and run of river operations should be included in the FLA.

In Technical Reports E.3.3-2 and E.3.2-45 IPC suggests that differences in effects on rare plants
between proposed operations and run of river operations are minimal.  There are, however, no
discussions of what these effects are to rare plants downstream or within the HCC.

Recommendation: 

IPC needs to clearly discuss differences in impacts to rare plants associated with proposed
operations and operational scenarios recommended by other agencies.  

E.3.3.4.1.6.2. Riparian Habitat

IPC should discuss the impacts of current and proposed operations as well as human
activities on riparian habitat in the FLA.

As stated in the DLA, “Riparian habitat is limited in Hells Canyon.” (Technical Report E.3.3-1).
DLA @ E.3-599.  However, the DLA does not go on to explain why riparian habitat is limited in
Hells Canyon.  Also, this section on riparian habitat discusses potential impacts to riparian
habitat from human activities but it does not discuss identified impacts from project operations
and maintenance.

Recommendation: 

IPC needs to discuss the impacts of current and proposed operations on riparian habitat as well as
impacts from human activities.  Measures to mitigate for these impacts need to be identified.  In
addition, IPC should explain why riparian habitat is limited in Hells Canyon.

E.3.3.4.2. Downstream of the HCC

E.3.3.4.2.1. Downstream Operations and General Vegetation

E.3.3.4.2.1.1. General Riparian and Upland Habitats Below Hells Canyon Dam

IPC should better quantify project impacts on Salix exigua.

ODFW strongly disagrees with the following paragraph and its conclusions.  

Generally, HCC operations contribute slightly to the continued decline of native Salix
exigua communities due to the widespread decline in available sand-sized sediments in
the watershed: the dams trap a small percentage of the incoming sediment of the sizes
useful for building rooting substrate (Technical Report E.1-1) (see section E.3.3.4.2.1.2.).
Overall, however, HCC operations benefit riparian habitats in the river shoreline zone,
especially native Celtis reticulata communities (see following section E.3.3.4.2.1.3.), and
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have negligible influence on upland plant communities below Hells Canyon Dam
(Technical Report E.3.2-45).  DLA @ E.3-599 – 600. 

Wording such as “generally,” “slightly,” “small,” and “overall” suggest a value judgment rather
than a quantification of the amount and kind of effect to these communities.  The mechanisms
through which HCC operations benefit riparian communities are not defined.  Rather, IPC offers
an opinion as a conclusion.  The riparian habitats that are purported to be benefited are not
identified.

IPC also implies that all riparian habitats are somewhat equivalent in terms of their function and
species richness.  Celtis reticulata and Salix exigua communities neither function similarly, nor
do they have the same structure or species composition.  This section and following discussions
also omit specific discussions relative to the impacts to the four classes of riparian vegetation
defined in E.3.3. Botanical Resources.

The statement that the dams trap a small percentage of the incoming sediment of the sizes useful
for building root substrate is very misleading.  Based on IPC’s estimates that Brownlee Reservoir
has trapped approximately 62,000 acre-feet of sediment between 1958 and 1998, approximately
2,500 acre feet (over 3.5 million tons) of fine sand and larger material would be in Brownlee
Reservoir.  Based on this value, an average of 88,000 tons of this material entered Brownlee
Reservoir each year between 1958 and 1998.  This trapping of sand and larger size material is a
direct project impact. 

Additionally, the 94 mile HCC directly intercepts sediments from several small tributaries and is
completely unaccounted for in IPC’s analysis of sediment supply.

Recommendation:

IPC should quantify the amount and kind of benefits and impacts on riparian habitats in the
shoreline zone.  

ODFW believes that the changes in vegetative communities are likely related to HCC’s ongoing
blockage of sediments.  Further, these changes in vegetative communities affect wildlife species
density and diversity.

Recommendation: 

IPC needs to reconsider its conclusion regarding the significance of HCC on floodplain plant and
wildlife communities.

IPC misrepresents the action of “scouring” and “irrigation.”

IPC indicates in its DLA, and ODFW agrees with the conclusion that “HCC has a relatively
small effect on the overall hydrograph downstream of the complex with respect to peak flows.”
DLA @ E.3-600.  However, ODFW notes that the project has had significant effects on seasonal
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and daily discharge patterns.  The issue is the impact to riparian vegetation downstream of the
HCC.

Because of limited flood storage, high flows are passed through the three dams with a flow
regime similar to that which existed prior to construction.  However, the shape of the flood
hydrograph is subject to the storage rule curves of Brownlee Reservoir.   

The concern about the effects of historic discharges compared to post dam flows is not related to
the magnitude or frequency of the peak flows, but the amount of sediment the river transports
and the hourly, daily and seasonal fluctuation rates (Collier et al. 1996, Grams and Schmidt
1999).  Evidence suggests that the greatest change to the Snake River flow regime from dam
construction is in the daily and hourly flow fluctuations (Grams and Schmidt 1999).  Prior to
construction of the complex, the change in discharge over a 6 hour time period was between 250-
500 cfs.  Following construction and operation of the HCC, the average change in discharge over
a 6 hour period increased to 11,950 to 12,070 cfs.  Hourly fluctuations below Hells Canyon Dam
generally range between 2,000 to 3,000 cfs.  

Research from Glen Canyon Dam found downstream erosion to be more affected by down-
ramping than up-ramping (USDI 1995).  In the Snake River, daily and hourly flow fluctuations
may be affecting riparian and aquatic plant and animal communities by increasing the rate of
erosion of sandbars and terraces.  The current and proposed ramping of the project may
aggravate the adverse effects on sandbar maintenance due to the lack of sediment transport
through the HCC.

Throughout this section, IPC misrepresents the action of “scouring” and “irrigation.”  Spring
flows scoured the river course before and after construction of the HCC because high flows have
excess energy that erodes beds and banks.  The difference before and after project construction is
that before HCC sediments were also carried downstream in the high flows and as flows receded,
sediments dropped out, rebuilding banks and bars.  On the other hand, after project construction,
sediment trapping behind the dams prevents this re-deposition of sediments and rebuilding of
soils needed for vegetative recolonization and maintenance of riparian communities.  

The inundation of the riparian zone from low flow to peak flow is not irrigation nor has it been
represented as such in recent literature.  The “irrigation effect” scenario is not based on any
known ecological theory and is unsubstantiated (Charlie Johnson, USFS personal
communication).  Irrigation of riparian vegetation would not occur where the substrate is coarse
material.  Without fine sediments there is no water retention ability.  Rather than irrigate, daily
and hourly stage fluctuations retard the capture and retention of sediment and establishment of
diverse riparian communities and along with high ramping rates continue to armor the substrate.
Celtis reticulata may have the growth form to accommodate drops in the water level and
maintain itself in this zone, but the associated vegetation in this zone is not as species-rich as that
found in other riparian associations.

IPC characterizes the reach below Hells Canyon Dam as comprised almost entirely of large
basalt outcrops (bedrock) or large boulders and cobbles, with few sands or gravels.  Therefore, it
is unclear how riparian habitat would exhibit extensive development below the project with
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proposed operations.  The absence of many riparian weed species below Hells Canyon Dam
should also be considered in this context.

Recommendation:

IPC should re-examine its theory regarding irrigation below Hells Canyon Dam  IPC needs to
recognize that sediment trapping by the project has affected substrate structure of beds and banks
below the project, which limits establishment of diverse riparian communities.

E.3.3.4.2.1.2. Decline of Salix exigua Communities

The FLA should clarify how much sediment dams constructed upriver of HCC trapped
and how much sediment HCC currently traps.

The DLA represents on page E.3-600-601, “Before construction of the HCC, dams constructed
upriver trapped approximately 84% of the natural sediment load….”   This statement conflicts
with a statement on page E.6-21, which indicates that before the HCC was constructed, upstream
dams trapped approximately 87% of the natural sediment load.

ODFW agrees with IPC’s conclusion that current conditions are less suitable for the
establishment and growth of Salix exigua than conditions prior to construction and operation of
the HCC.  But, ODFW disagrees with the conclusion that operations of the HCC only play a
“minor role” in the continuing decline.  DLA @ E.3-600-601. 

The HCC has trapped a substantial amount of sediment behind all three dams, which ODFW
believes contributes to the decline in distribution and abundance of Salix exigua.  An estimated
2,500 acre-feet, over 3.5 million tons, of fine sand and larger material are trapped in Brownlee
Reservoir.  Numerous willow sand bars and other riparian communities exist upriver from
Brownlee Reservoir even though dams constructed upriver may have trapped 84 to 87% of the
natural sediment load.  Again, IPC fails to account for sediment trapped by the HCC, a flaw in
their analysis of sediment supply and transport.

Recommendation:

IPC should recalculate in the FLA how much sediment was trapped by existing, upriver dams
prior to construction of the HCC.  The FLA should also acknowledge how much sediment the
three HCC dams have trapped.

IPC should analyze the effects of trapping over 9 million tons of sand that would have
otherwise been available for deposit downstream of the project on sandbars and terraces in
Hells Canyon.

The DLA concludes that 

There is no evidence that Brownlee Reservoir (the most upstream reservoir in the HCC)
has trapped significant quantities of sediment of sizes that could affect any of the
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downstream botanical resources.  Most of the material trapped in Brownlee is smaller
than the smallest size fraction that could replenish the sand bars in Hells Canyon
(Technical Report E.1-1).  Even if the current sediment in Brownlee Reservoir had
continued downstream, it would have been transported as wash load (Technical Report
E.1-1).  DLA @ E.3-601.

It appears that IPC does not include an analysis of the effects of trapping over 9 million tons of
sand that would have otherwise been available for deposit downstream of the project on sandbars
and terraces in Hells Canyon (Craig Kendall, USFS, Baker, personal communication).  Sand bars
in Hells Canyon consist of material ranging between 0.062 mm (very find sand) and 2 mm (very
fine gravel).  The estimated volume of 2,500 acre feet of fine sand and larger material trapped in
Brownlee Reservoir does not include the very fine sand size class.   In addition, IPC has not yet
estimated the amount of sediment trapped within the HCC.  The trapping of silts and clays is also
a direct project impact because this material is likely to be an important component in supporting
riparian vegetation, particularly in eddy environments where small materials are likely to deposit.
Therefore, ODFW considers that the HCC has trapped significant quantities of sediment that
would be useful in supporting riparian species such as coyote willow.       

Sandbars are rare, but important alluvial features in Hells Canyon and typically form in protected
areas such as backwaters and eddies outside of the main transport reaches.  Within the canyon,
there is plenty of roughness to create areas of eddies and sand bar development, if sediment were
not being interrupted by the project.  

Recommendation:

IPC should include an analysis in the FLA of the effects of trapping over 9 million tons of sand
behind the HCC.

IPC should substantiate its “slug” of sediment theory and conclusion that supplies of sand,
gravels and cobbles from local sources have not been affected by the HCC.

IPC suggests that sandbars in Hells Canyon are growing, shrinking, and changing shape in
response to varying flows and sediment loads in the river.  This is completely contrary to the
“slug” of sediment theory.  According to this theory, a “slug” of sediment is thought to be
working its way out of the Hells Canyon system.  DLA @ E.3-601.  However, IPC does not
present any data supporting their slug theory including how and at what rate this “slug” of
sediment is working its way through the Snake River system.  

Also, ODFW disagrees with IPC’s conclusion that continuing supplies of sands, gravels, and
cobbles from local sources have not been affected by the construction and operation of the HCC.
DLA @ E.3-601.  ODFW believes the Snake River immediately below Hells Canyon Dam is
“sediment hungry” because the supply of material from upstream sources, including within the
HCC, have been interrupted by the HCC.

Recommendation:
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IPC should substantiate its “slug” of sediment theory and conclusion that supplies of sand,
gravels and cobbles from local sources have not been affected by the HCC.

IPC should recognize that Salix species growth is limited below HCC because there is
limited fine material entering the canyon from upstream sources as a result of sediment
trapping behind HCC and other upstream dams.

In the DLA, IPC states that

Because the gradient of the reach of the Snake River downstream of Hells Canyon Dam
is much steeper than that of the Weiser reach, the river has a much higher capacity to
transport sediment; approximately 16 times greater capacity than in the Weiser reach
(Technical Report E.1-2).  The steep gradient of the Snake River below Hells Canyon
Dam, combined with scouring spring flows, historically limited the distribution of Salix
species in this reach, as evidenced by photographs and General Land Office records from
1900 to the late 1950s (Technical Report E.3.2-44).  Current conditions are even less
suitable for establishment and growth of Salix species in the Hells Canyon reach.  DLA
@ E.3-601-602.

ODFW believes the issue is not about the ability of the Hells Canyon reach to transport
sediment.  Rather, the issue is the lack of fine material entering the canyon from upstream
sources.  Were sediment being delivered, the rugged and rocky nature of the canyon would
create areas of eddies and sand bar development.  Although a small percentage of the overall
reach, plant assemblages and habitat would establish on these sites.

ODFW agrees that current conditions are less suitable for establishment of Salix species below
Hells Canyon Dam.  Historically, scouring spring flows would have been followed by
depositions promoting the development of Salix species.  Spring flows following construction of
the HCC are sediment deprived due to the trapping of sediment behind the dams, so now there is
no deposition period following spring run-off.  It is this lack of deposition in conjunction with
daily and hourly stage ramping that limits the distribution of Salix species.

Recommendation:

IPC needs to revise this section in the FLA to reflect that Salix species would likely colonize in
eddies and sand bars if sediment were not being trapped by HCC and upstream dams.

IPC does not discuss changes in operations or other measures that could be evaluated or
implemented to reverse the decline of Salix and rebuild willow bars in areas of existing
habitat. 

Salix establishment depends on sediment structure as well as water level.  Construction of the
HCC has resulted in changes to the seasonal flow regime as well as the daily and hourly flow
regime.  The daily and hourly flow regime has the greatest effect on Salix species and sediment
transport and deposition.  With the loss of sandbars below Hells Canyon Dam, the current daily
and hourly stage recession rates will not support the establishment of Salix species or the
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deposition of sediment (Charlie Johnson, USFS, personal communication).  Stage recession rates
prior to construction of the HCC were not excessive to the needs of Salix species.

IPC takes the position in the DLA that “. . . because of the continued decline of sediments in the
watershed, neither the proposed operational scenario nor the full pool run-of-river scenario
would significantly influence Salix species establishment.”  DLA @ E.3-602.  ODFW disagrees
that because of the continued decline of sediments neither operational scenario would significant
influence Salix establishment.  Habitat currently exists that can support Salix species.  Each of
the proposed operational scenarios needs to be evaluated in relation to their effect on the flow
regime below Hells Canyon Dam sediment transport.  IPC does not discuss changes in
operations or other measures that could be evaluated or implemented to reverse the decline of
Salix and rebuild willow bars in areas of existing habitat. 

Recommendation: 

IPC needs to evaluate opportunities, including different operational scenarios, for increasing
Salix species below the HCC. 

E.3.3.4.2.1.3. Increase of Celtis reticulate Communities

The DLA utilizes broad assumptions regarding increases in Celtis reticulate communities to
conclude that HCC not only has no adverse impacts on riparian habitats below HCC but
that the project has enhanced those habitats.

The amount of habitat available in Hells Canyon is finite.  For the amount of C. reticulata to
increase, as indicated in the DLA, other vegetation must be decreasing.  DLA @ E.3-602-603.
The DLA lacks a necessary integration of discussions regarding increases of C. reticulata with
decreases in Salix species. 

All three reasons mentioned in the DLA for observed increases are related to project operations.
DLA @ E.3-602-603.  What is not discussed is the potential role of fire suppression and
livestock grazing in the expansion of hackberry.  Data provided by IPC does not show new
hackberry plants regenerating or establishing in this zone, rather existing plants occupying more
margin.  Age data provided by IPC suggests that most of the hackberry established prior to
construction of the HCC.  IPC also fails to discuss the biology of C. reticulata and its effect on
increases.

IPC fails to mention other riparian vegetation types identified in Technical Reports E.3.3-1 and
E.1-6.  The DLA includes no discussion of the role of these other riparian community types in
creating a diverse landscape pattern in the canyon below HCC.  An integrated discussion of the
changes in riparian vegetation as a whole and the role the HCC plays in those impacts is missing.

Lastly, IPC implies that all riparian habitats are the same and are of the same value and function.
Celtis reticulata may have the growth form (deep rooted, long lived perennial, occupying
seepage lines and river terraces with subterranean moisture availability) to accommodate drops
in the water level and maintain itself if this zone, but the associated vegetation in this ecotone is
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not as species rich as that found in other riparian associations (Charlie Johnson, USFS, personal
communication).

Recommendation:

IPC should revise its analysis and conclusions in this section regarding the purported project
benefits to riparian communities below HCC.  The FLA should include an integrated discussion
of the changes in riparian vegetation as a whole and the role the HCC plays in those impacts.
This discussion should include an analysis of the relationship between increases of C. reticulata
with decreases in Salix species.

E.3.3.4.2.2. Downstream Operations and Noxious Weeds

IPC should provide more substantive information about the spread of noxious weeds under
its two proposed operating scenarios.

According to the DLA, “Little negative influence on the spread of these occurrences would be
expected, both under IPC proposed scenario or with full pool run-of-river operations.”  DLA @
E.3-603-604.  But then, the DLA goes on to says that “if the project were operated under full
pool run-of-river operations, new sources of noxious weeds would be expected to quickly invade
this reach from upstream sources and become detrimental to existing riparian communities,
which consist almost entirely of native species. . . .”  DLA @ E.3-603-604.  

These two sentences contradict each other.  In addition, IPC should include in the FLA a
discussion of the amount of habitat available for colonization below Hells Canyon Dam to
predict the likely extent of noxious weed colonization under various project operating scenarios
and the amount of weed control that may be necessary.  IPC should also clarify how active weed
management practices would not be sufficient to control the spread of noxious weeds, especially
Tamarix, on these limited acres.  Also, the mechanisms by which project operations limit the
invasion of noxious weeds in downstream reaches should be discussed.  

Recommendation:

IPC should explain the contradictions of its statements in the above paragraph, clarify why active
weed management practices would not be sufficient to control the spread of noxious weeds and
the mechanisms by which project operations limit the invasion of noxious weeds downstream.

IPC includes contradictory statements about its analysis of impacts from the two proposed
operational scenarios.

IPC states in its DLA that “Both natural runoff events and project operations probably influence
the distribution of some riparian noxious weeds below Hells Canyon Dam.  Quantifying those
influences would be difficult, if not impossible.”  DLA @ E.3-604.  This statement also
contradicts the previous IPC paragraph.  IPC initially argues that it has enough data and analysis
to identify possible impacts or enhancements from the two operational scenarios; then it argues
that it does not have the ability to quantify the influences of the project.



Attachment 2 Page 163      ODFW Comments on IPC DLA

Recommendation:

IPC should clarify whether or not it has enough data and analysis to identify possible impacts
from its two proposed operational scenarios.

E.3.3.4.2.3. Downstream Operations and Threatened and Endangered Plant Species

IPC does not substantiate its conclusions that neither proposed operational scenario will
negatively impact rare plant populations.

Technical Report E.3.2-45 states that IPC believes that neither operational scenario will
negatively affect rare plant populations.  DLA @ E.3-605.  Unfortunately, this report does not
contain any analysis of potential effects and no supporting information is provided.  The DLA
states that “Differences between IPC’s proposed and full pool run-of-river scenarios are expected
to be minimal.”  DLA @ E.3-605.  It is not sufficient for IPC to say they “expect” minimal
differences in proposed and full pool run-of river scenarios.  A discussion needs to be developed
in the FLA integrating Technical Reports E.3.3-1 and E.3.3-2.

Recommendation: 

IPC needs to develop a discussion of the impacts to threatened and endangered plant species,
including impacts below Hells Canyon Dam.

E.3.3.4.2.4. Downstream Operations and Shoreline Erosion of Terrestrial Habitat

IPC should better substantiate its conclusion that HCC operations have little or no effect
on shoreline bank erosion.

In writing about downstream operations and shoreline erosion of terrestrial habitat, IPC
concluded that, “Because HCC operations have little effect on flows greater than 30,000 cfs
(Technical Report E.1-4), HCC operations have little or no effect on shoreline bank erosion.”
IPC further states that, “ proposed operations and full pool run-of-river operations would have
little or no effect on shoreline bank erosion.”  DLA @ E.3-605-606.  In contrast, Grams and
Schmidt (1999b) found that the frequency of sandbars and the rates of erosion increase with
distance downstream of Hells Canyon Dam.  The highest amounts of erosion occurred in the
reaches closest to Hells Canyon Dam.  Erosion rates have generally decreased since 1973 along
the upper reaches, but have increased along the lower reaches.  This phenomenon suggests a
cause and effect relationship between the HCC and sandbar erosion (Kendall 2002).

Flows greater than 30,000 cfs occur from December through June both pre and post dam
construction.  The occurrence of 30,000 cfs flows in February increased from 11% prior to dam
construction to 21% post dam construction.  Evidence suggests that the greatest change to the
Snake River flow regime from dam construction is in the daily and hourly flow fluctuations
(Grams and Schmidt 1999).  Prior to construction of the complex, the change in discharge over a
six-hour period was between 250-500 cfs.  Following closure of the dams, the average change in
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discharge over a six-hour period increased to 11,950 – 12,070 cfs.  Hourly fluctuations below
Hells Canyon Dam generally range between 2,000 to 3,000 cfs.  Daily and hourly flow
fluctuations are likely affecting riparian and aquatic plant and animal communities and recreation
resources by increasing the rate of erosion of sandbars and terraces.  

Recommendation:

IPC should address ODFW’s concern that daily and hourly flow fluctuations are likely affecting
riparian and aquatic plant communities and recreations resources by increasing the rate of
erosion of sandbars and terraces.

Riverbank erosion acts as a natural geomorphic process only when accompanied with
deposition from upper reaches.

IPC states that, “Riverbank erosion is a natural geomorphic process that cannot and should not be
completely eliminated (Olson 1983, Dorova and Moore 1997).  The amount of shoreline erosion
in this reach is not considered to be above normal rates (Technical Report E.3.2-42).”  DLA @
E.3-606.  ODFW would note that riverbank erosion acts as a natural geomorphic process only
when accompanied with deposition from upper reaches.  The amount of shoreline erosion
estimated to be occurring in this reach is misleading since the majority of the banks in Hells
Canyon are well armored with large boulders and bedrock.      

Recommendation:

IPC should revise this statement to acknowledge that a “natural geomorphic process” includes
riverbank erosion as well as sediment recruitment from upstream sources and deposition.

E.3.3.4.3.1. Operation and Maintenance Activities and General Vegetation

Although IPC acknowledges that its vegetation clearing along the Imnaha River causes
adverse impacts, it does not commit to reduce or mitigate for these impacts.

Without making any commitments, IPC suggests that it “could incorporate site-specific options
to reduce or mitigate the impact of vegetation clearing along the Imnaha River.”  DLA @ E.3-
608.  Vegetation clearing occurs on approximately 10.6 acres of the Oxbow-Pallette Junction
line (Line 907) of which 1.5 acres are riparian vegetation.

Recommendation: 

IPC needs to mitigate for impacts caused by its vegetation clearing activities along the Imnaha
River.  This mitigation should be developed in consultation with ODFW and the USFS and
consistent with ODFW’s Fish and Wildlife Habitat Mitigation Policy.

IPC should propose mitigation for snag and tree removal from the ROW (right-of-way).
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Trees and snags that may interfere with transmission lines are routinely cleared from a “hazard
zone” adjacent to the ROW.  DLA @ E.3-609.  IPC has not proposed any mitigation for its
removal of snag and large trees and reduced wood resources in transmission line ROWs.  Such
mitigation should be provided to compensate for the loss of this resource to many animal species
that rely on it.

Recommendation:

IPC should mitigate for its removal of snag and large trees in transmission line ROW’s.

E.5  RECREATIONAL RESOURCES

GENERAL COMMENTS

The DLA provides little explanation of the basis for proposed mitigation measures.  Instead, the
reader is referred to technical reports, which in many cases do not clearly draw the link between
study results and justification for specific levels of mitigation.

Recommendation:  

Provide specific justification for proposed measures and funding levels.  Any supporting
information from technical reports needs to be summarized and presented in the FLA.

Cooperative Planning Efforts

IPC proposes to include counties and agencies in a number of cooperative planning efforts.
Information on how the planning process is to work is not provided.

Recommendation: 

Specific details need to be provided including, but not limited to, participants, process for plan
development, communication protocols, and decision making process.

Mitigation Measure Funding

IPC indicates that funding of some measures will be the cooperative responsibility of agencies
and counties.  IPC does not provide justification for other agency funding nor do they provide
the anticipated funding level.  It is impossible to determine if IPC funding levels will be
sufficient to meet necessary funding levels for measure implementation.

Recommendation:  
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IPC needs to provide specific information on total cost for adequate funding levels, justification
for IPC proposed contribution, and level and justification for county and agency participation
and funding.

SPECIFIC COMMENTS

Stud Creek Trail #1781

The Stud Creek Trail (#1781) begins at the Hells Canyon Visitor Center (at the Hells Canyon
Creek Recreation Site) and extends downstream along the Oregon Side of the river for about 1
mile to Stud Creek (RM 246).  Oregon anglers have indicated access to the trail is dangerous and
that a number of individuals have fallen trying to access angling opportunities along the Snake
River.  IPC notes that on the Idaho side of the Snake River below Hells Canyon Dam, metal
stairways, landings, railings, and natural surfaces provide access for anglers and others.

Recommendation: 

ODFW requests that access to the Stud Creek Trail be improved similar to the stairway and
railings provided on the Idaho side of the river.

E.5.4.3.1.4. Continuation of Road Maintenance

Clarify whether the roads are used for Project facilities maintenance or public recreational
access.

IPC intends to continue funding maintenance of the Oxbow-Hells Canyon Road, 22 miles;
Homestead Road from Oxbow, Oregon, to Ballard Creek, 6 miles; and Brownlee-Oxbow Road,
12 miles.  The justification from IPC is to ensure continued access to HCC recreation facilities.
The estimated average annual O&M cost for the years 1 through 30 of a new license is $100,000.

The DLA does not explain if these roads are used solely for public access or if facilities
maintenance is also one purpose for continued road maintenance.  If the roads are solely for
public use, then IPC should consider whether alternative road maintenance levels might be
sufficient.  If the roads are used for both purposes, then ODFW believes the maintenance costs
should not be credited as recreation-related mitigation. 

Recommendation:  

The FLA needs to clarify if the roads are used for project facilities maintenance or solely for
public recreational access.  Mitigation credit should not be counted for activities needed to
access and maintain project facilities.

E.5.4.4.1.1. Provision of Boat Moorage on HCC Reservoirs

IPC should provide more details about how it intends to work cooperatively with counties
and agencies to develop and implement a boat moorage plan.
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IPC is proposing to work cooperatively with counties and agencies to develop and implement a
boat moorage plan for the HCC reservoirs.  IPC indicates it would fund this measure with
counties and agencies.

Recommendation: 

IPC needs to provide specific justification for this proposed measure.  Additionally, IPC needs to
specify which counties and agencies they plan to cooperate with to develop the plan and
expected financial contributions of these counties and agencies.  Also, IPC needs to outline how
participation will occur and decisions made.

E.5.4.4.1.2. Enhancement of Litter and Sanitation Plan

Additional information about improvements to dispersed recreation sites is necessary to
determine if applicant funding levels are sufficient.

IPC is proposing to provide additional portable and vault toilets at appropriate dispersed
recreation sites.  Estimated cost, including enhancing the existing litter and sanitation program, is
$60,000 in year 1 for initial capital costs and $55,000 per year O&M.

Recommendation: 

IPC should provide information on number, location, and cost of portable and vault toilets it
plans to provide at dispersed recreation sites.  Specific information on the litter and sanitation
program needs to be provided to determine if applicant funding levels are suitable.

E.5.4.4.1.3. Information and Education (I&E) Plan

IPC should provide more information about its I&E Plan so that ODFW can evaluate its
effectiveness.

IPC proposes to develop an I&E Plan in consultation with appropriate agencies.  Included in the
plan would be interpretive and directional information within the HCC and related recreation
facilities in the area about cultural, natural, and historical resources and about public safety.  The
estimated cost for this measure is $1,380,000 total capital cost and an average annual O&M cost
for years 7 through 30 of $30,000.  IPC does not provide any specific details on the I&E plan and
measures to allow analysis of suitability of funding level.

Recommendation: 

ODFW supports development and implementation of an I&E Plan in Hells Canyon.  IPC needs
to identify agencies it will consult in development of the I&E plan.  IPC also needs to provide
specific information on elements of the plan, projects to be implemented and associated costs.
ODFW is unable to provide comment on funding level since IPC has not provided any detailed
information for this measure.
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E.5.4.4.1.5. Recreation Adaptive Management Plan

Clarification is required regarding the agencies that would be consulted for development
and implementation of a recreation adaptive management plan.

IPC is proposing development and implementation of a recreation adaptive management plan.
Consultation with appropriate agencies and entities would occur every 6 years.  

Recommendation: 

ODFW strongly supports development and implementation of a recreation adaptive management
plan.  IPC needs to identify agencies and entities that will be consulted and which will be
involved in actual plan development. IPC needs to identify monitoring and reporting efforts to be
undertaken.

E.5.4.4.1.6. Enhancement of Road Maintenance

IPC should clarify that it intends to coordinate development of BMPs for ongoing road
maintenance with appropriate federal and state agencies.

IPC is proposing to develop and implement best management practices (BMP) for ongoing road
maintenance within 2 years after a new license is issued.  IPC does not propose consulting,
coordinating, or including other agencies in the development of these BMPs.  Estimated annual
O&M cost beginning in year 2 through 30 is $10,000.  IPC does not provide information on how
$10,000 is to be spent annually to implement best management practices.

Recommendation: 

Coordinate development and implementation of BMPs with state and federal agencies: ODFW,
IDFG, USFS, BLM, USFWS, and NMFS.  Identify how $10,000 will be spent.  

E.5.4.4.3.2. Enhancement of Copper Creek Dispersed Recreation Site

A detailed site plan for the Cooper Creek dispersed recreation site should be developed.

IPC is proposing to develop and implement a site plan for the dispersed recreation site at Cooper
Creek in cooperation with the BLM.  No specific details or justification are provided.  Therefore,
ODFW is unable to determine suitability of proposed measure and potential impacts to aquatic,
botanical, and terrestrial resources associated with this measure.

Recommendation: 

The FLA should include a detailed site plan for the dispersed recreation site at Cooper Creek.
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E.5.4.4.3.3. Reconstruction of Hells Canyon Park

Reconstruction of Hells Canyon Park should not include removal or damage to any trees.

IPC is proposing to reconstruct Hells Canyon Park.  Functional design drawings are provided,
which indicate some existing trees in the park will be removed.  ODFW considers nesting,
roosting, and perch trees for bald eagles to be limiting within Hells Canyon.  

Recommendation: 

IPC needs to consult with state and federal agencies regarding proposed changes to Hells Canyon
Park.  Consultation should include ODFW, IDFG, and the USFWS.  IPC needs to specify
anticipated removal or modification to existing vegetation.  No trees should be damaged or
removed in reconstructing this park.  
  
E.5.4.4.3.4. Development of Airstrip A&B Dispersed Recreation Site
E.5.4.4.3.5. Enhancement of Bob Creek Section A Dispersed Recreation Site
E.5.4.4.3.6. Enhancement of Bob Creek Section B Dispersed Recreation Site
E.5.4.4.3.7. Enhancement of Bob Creek Section C Dispersed Recreation Site
E.5.4.4.3.8. Enhancement of Westfall Dispersed Recreation Site

All proposed development and enhancements of dispersed recreation sites require detailed
site plans.

IPC proposes to develop and implement a site plan for each of these dispersed recreation sites.
No specific details or justification are provided.  Therefore, ODFW is unable to determine the
necessity of the proposed measures, suitability of proposed funding levels, or potential impacts
to aquatic, botanical, and terrestrial resources associated with these measures.

Recommendation: 

IPC needs to develop detailed site plans for review by federal and state resource agencies and
include such plans and agency comments in the FLA.

E.4.4.3.9. Enhancement of Copperfield Boat Launch Area
E.4.4.3.10. Enhancement of Oxbow Boat Launch
E.4.4.3.11. Enhancement of Carters and Old Carters Landing Recreation Site
E.5.4.4.3.12. Reconstruction of McCormick Park

IPC should develop detailed site plans for recreational areas and consult with appropriate
agencies regarding those site plans.

ODFW generally supports IPC’s efforts to improve and enhance these recreation areas and
access sites.  At some of the sites IPC has developed site plans and proposes to implement
elements of those plans, yet it is unclear which elements will be implemented.  Functional design
drawings are provided, which indicate some existing trees/vegetation in the park will be
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removed.  IPC does not provide enough information to identify potential impacts to aquatic,
botanical, and terrestrial resources.  ODFW considers nesting, roosting, and perch trees for bald
eagles to be limiting within Hells Canyon.  

Recommendation: 

IPC needs to consult with state and federal agencies regarding proposed changes to the access
sites and recreation areas.  Consulted agencies should include ODFW, IDFG, and the USFWS.
A detailed site plan needs to be included in the FLA.  IPC needs to specify removal or
modifications expected to existing vegetation.  No trees should be damaged or removed in
enhancement of this park.  

E.5.4.4.4.1. Enhancement of Hewitt and Holcomb Parks

IPC’s obligation to enhance Hewitt and Holcomb Parks should include operation and
maintenance costs for those parks as well. 

IPC is proposing to develop and implement a site plan for Hewitt and Holcomb Parks in
cooperation with Baker County.  The site plan would be developed to define the extent of future
development.  No timeframe is provided for plan development.  IPC does, however, propose
working cooperatively with Baker County to plan and implement some proposed enhancements
within 1 year after a new license is issued.  Additional proposed enhancements would be
implemented as deemed appropriate through the recreation adaptive management plan.  IPC does
not propose any specific measures.  IPC also indicates that Baker County would need to share
the construction costs associated with this measure and be responsible for all O&M.

ODFW is authorized by Oregon state laws and rules to seek opportunities to maintain and
enhance public access to fishing, hunting and wildlife enjoyment activities.  (ORS 496.012).
Additionally, Oregon’s hydroelectric reauthorization law calls for recreational opportunities to
be protected, maintained or enhanced.  (ORS 543A.025 (f)).  The HCC has altered the types of
fishing, hunting and wildlife enjoyment opportunities available in eastern Oregon.  The Hells
Canyon Complex attracts residents of and visitors to Baker, Malheur, and Wallowa counties.  In
order to ensure reasonable and responsible visitor use, it is necessary for a variety of recreation
facilities to be developed.  ODFW believes that IPC is the appropriate entity to develop and
maintain adequate facilities to mitigate for and enhance wildlife enjoyment activities in eastern
Oregon.  Moreover, ODFW is concerned that these facilities be operated and maintained in a
manner that minimizes new or ongoing impacts on fish and wildlife.  In the DLA, IPC proposes
to assume responsibility for a number of recreation related items; however, we believe IPC’s
obligation should include operation and maintenance costs for Hewitt and Holcomb Parks.

Hewitt and Holcomb Parks provide significant access to Hells Canyon reservoirs.  Unfortunately,
County funds are limited and potentially limiting the availability of these parks to residents and
visitors.
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From 1994 through 2000, Oregon had the highest average percentage of users (44%, all
reservoirs) followed by Idaho (39%).  IPC has, however, provided inequitable facilities for
recreation and access in Oregon compared with Idaho.

Recommendation:  

IPC should develop a site plan with Baker County to be included in the FLA.  IPC should
describe specific measures to be implemented including plans, costs, and implementation
schedule.  IPC should fund O&M of Hewitt and Holcomb Parks.

E.5.4.4.5.1. Development of Low-Water Boat Launch at or near Swedes Landing

IPC should develop, fund and implement a final site plan for a suitable boat launch at or
near Swedes Landing.

About three-quarters of all reservoir users surveyed by IPC considered fishing among their
primary activities, and about 70% considered it their main focus.  Among all reservoir users,
about 14% of all comments received in surveys pertained to water operations and reservoir level
issues.  Ninety-six percent to 98% of the reservoir level comments were critical of reservoir
levels.  Specific reservoir level comments appeared to focus on a wide variety of issues,
including effects on fishing, use of boat ramps, access to parts of the reservoirs, problems with
boats being left high and dry (Hells Canyon and Oxbow reservoirs), and the aesthetics of a
drawdown reservoir (Brownlee Reservoir).

Angling is by far the most popular recreational activity at the HCC reservoirs.  During the last
decade, each of the boat ramps on Brownlee Reservoir, except for the old ramp at Woodhead
Park, has been unusable at least a few times.  Additionally, during the more extreme drawdowns
many anglers have difficulty accessing their accustomed areas for bank angling.  IPC is required
to draft Brownlee Reservoir to 2,034 feet or lower by March 01 for flood control requirements.
However, IPC has drafted Brownlee Reservoir lower than required to meet ACOE flood control
requirements.  This has resulted in boat ramps at Oregon parks no longer useable.  Specifically,
Farewell Bend State Park’s boat ramp is no longer operational at reservoir elevations below 2051
feet mean sea level (msl) and Hewitt and Holcomb park’s boat ramps are no longer operational
below 2036.5 msl.

From 1994 through 2000, Oregon had the highest average percentage of users (44%, all
reservoirs) followed by Idaho (39%).  IPC has, however, provided inequitable facilities for
recreation and access in Oregon compared with Idaho.

IPC proposes to work cooperatively with the BLM, Baker County, and the Oregon State Marine
Board (OSMB) to find a suitable location for a boat launch that could be used during low-water
periods at or near Swede’s Landing.  Development and implementation of a site plan would also
be developed cooperatively.  IPC proposes contributing $250,000 for years 1 through 3 for a
portion of the initial capital costs.  IPC does not provide estimates of funding required from
Baker County, BLM and OSMB.  No specific details are provided.  Therefore, ODFW is unable
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to determine impacts to aquatic, botanical, and terrestrial resources associated with this measure.
ODFW is also unable to determine if proposed IPC funding levels are adequate.

Recommendation: 

IPC should develop a final site plan for a suitable boat launch at or near Swede’s Landing in
cooperation with BLM, Baker County and OSMB for inclusion in the FLA.  IPC should include
specific measures to be implemented and funding necessary for implementation.  IPC should
assume full responsibility for funding, developing and implementing the site plan.

E.5.4.4.5.2. Enhancement of Swedes Landing

IPC should fund and develop a final site plan to enhance Swedes Landing.

IPC proposes developing and implementing a site plan for Swedes Landing in cooperation with
the BLM.  IPC indicates O&M of Swedes Landing and enhancements would be the
responsibility of the BLM.  IPC would share construction costs, contributing an estimated
$75,000 total capital cost for years 2 through 4 of the new license.  

No specific plans or details are provided.  Therefore, ODFW is unable to determine impacts to
aquatic, botanical and terrestrial resources.  ODFW is also unable to determine the suitability of
the proposed measure for improving recreational access in Oregon.

Recommendation: 

IPC should develop a final site plan to enhance Swedes Landing in cooperation with BLM for
inclusion in the FLA.  IPC should fund development of the site plan and enhancements to
Swedes Landing.

E.5.4.4.5.3. Enhancement of Spring Recreation Site

IPC should develop a final site plan for the Spring Recreation Site in cooperation with the
BLM.

IPC is proposing to work with BLM to develop and implement elements of the site plan for the
Spring Recreation Site.  No specific plans or details are provided.  Therefore, ODFW is unable to
determine impacts to aquatic, botanical, or terrestrial resources.  ODFW is also unable to
determine the suitability of the proposed measure for improving recreational opportunities in
Oregon.

Recommendation: 

IPC should develop a final site plan for the Spring Recreation Site in cooperation with the BLM
for inclusion in the FLA.  IPC should indicate which elements of the plan will be implemented,
cost of implementation, time frame for implementation, and funding by IPC.
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6.0. LAND MANAGEMENT AND AESTHETICS

E.6.1. DESCRIPTION OF EXISTING CONDITIONS

The DLA does not provide enough information about proposed changes to the project
boundary.

The DLA indicates that IPC has made changes to its project boundary.  Specifically, “IPC has
adjusted the project boundary toward the reservoir on some federal lands to a contour line.  This
contour line serves as the project boundary on private lands and is consistent with FERC’s
guidelines for establishing project boundaries (see Exhibit G).”  DLA @ E.6.1.  ODFW needs
more specific information describing IPC’s proposed changes to project boundaries before we
can determine if these changes might result in reduced protection of fish and wildlife and their
habitats as well as reduced public access to wildlife enjoyment activities.  

Recommendation:  

IPC should provide more information to ODFW regarding the proposed changes to the project
boundaries.

TECHNICAL REPORT APPENDIX E.6-1 – HELLS CANYON RESOURCE MANAGEMENT PLAN (RMP)

It is unclear how desired future conditions and goals developed in each of the resource
work groups tie into the Resource Management Plan.

Recommendation:  

IPC should clarify how desired future conditions and goals developed in each of the resource
work groups tie to the Resource Management Plan.

E.6.1.1. EXISTING LAND DEVELOPMENT & USE WITHIN OR ADJACENT TO PROJECT BOUNDARIES

It is not clear whether project area and project boundary are used interchangeably by IPC.
DLA @ E.6-7.

Recommendation:

IPC should clearly define project area and project boundary.

IPC has presented inconsistent estimates of land ownership within the project boundary in
the DLA.  
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IPC has presented inconsistent estimates of land ownership within the project boundary.  On
page V-246 of the affected environment and significant resources section of the FCP, IPC reports
that “Approximately 46 percent of land (9,194 acres) within the project boundary is federally-
owned and managed by the USFS or the BLM.  IPC owns and manages about 51 percent (10,204
acres).  Private ownership, other than IPC, accounts for about 3 percent of the total (589 acres).
Less than 2 percent of land within the project boundaries (161 acres) was owned and managed by
the States of Idaho and Oregon.”

In a table provided to the resource management plan group on December 13, 2001, ownership of
flooded and non-flooded lands in the FERC project area included 9,380 acres of federal land,
350 acres of state owned land, 10,950 acres of private land of which 10,020 acres are owned and
managed by IPC.  Total acreage in the project boundary is 20,680 acres including 8,540 non-
flooded lands and 12,000 acres of flooded land.

In the DLA, it is stated that 

The project area includes approximately 16,580 acres of land, including lands both above
and below the normal high-water mark…Of the total project acreage, about 5,600 acres
(34%) are federally owned; 340 acres (about 2%) are state owned; and 10,640 acres
(64%) are privately owned.  Of the privately owned land in the project area, the
Applicant owns about 9,660 acres (58% of the total acreage).  DLA @ E.6-7.

Although IPC has modified the project boundary, Table E.6-1 provides an estimate of 10,200
flooded acres.  Regardless of the change to project boundary proposed by IPC, the flooded
acreage should not change.

GIS analysis conducted by the BLM estimates 11,771 acres of terrestrial land submerged by the
HCC including original islands.  This estimate is very close to IPC’s estimate of 12,000 in the
FCP.  ODFW considers inundation of terrestrial habitat to be an ongoing impact of the HCC.

Recommendation:  

IPC should clarify how acreages of flooded and non-flooded land were estimated.  In addition,
IPC should clarify the changes to estimates by ownership for inundated and non-inundated land. 

The DLA inaccurately refers to riparian preclusion at low-pool instead of full pool run-of-
river operations.

According to the DLA, 

Ongoing operations of the project are estimated to preclude the establishment of
approximately 388 acres of riparian habitats along the HCC reservoirs.  This vegetation
would be expected to exist if the projects were operated at steady low-pool conditions
and the drawdown zone were allowed to revert to upland and riparian habitat.  DLA @
E.6-20.
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ODFW believes this statement is inaccurate.  IPC projected the future extent of vegetation cover
types that would be expected to occur within the reservoir shoreline zones.  IPC defined the
reservoir shoreline zone to extend 50 m planimetrically upslope from reservoir full-pool
shorelines (i.e. Brownlee Reservoir = 2,077 ft above msl, Oxbow Reservoir = 1,805 ft above msl,
and Hells Canyon Reservoir = 1,688 ft above msl).  To evaluate the impact of ongoing
operations of the project IPC should estimate the amount of riparian habitat that is precluded
compared with steady low-pool conditions.  This estimate should take into consideration the
extensive mud flats that would support riparian vegetation occurring along Brownlee Reservoir.

Recommendation:  

IPC should change the above statement in the DLA to indicate 388 acres of additional riparian
habitats along the HCC reservoirs would be expected to exist if the Project was operated at
steady full-pool conditions.  Also, IPC should provide an estimate of the amount of riparian
vegetation precluded by ongoing operations and proposed operations, compared with if the
project were operated at steady low-pool. 

It is not clear in the DLA how riparian and wetland vegetation is enhanced by “relatively
stable” pool levels.

As stated in the DLA,

Oxbow Reservoir fluctuates a maximum of 5 vertical feet from the normal full-pool
elevation per day.  Maximum fluctuation of Hells Canyon Reservoir is also 5 vertical feet
per day.  The relatively stable pool levels and daily fluctuations on these reservoirs
enhance establishment of riparian and wetland vegetation compared with historic predam,
run-of-river conditions or with what would exist if the reservoirs were not held relatively
stable.  DLA @ E.6-20.

The above statement in the DLA does not clarify how reservoir habitats are enhanced.  It is also
unclear how water fluctuations of 5 vertical feet are considered “relatively stable.”  IPC does not
discuss if the 10 foot maximum elevation change proposed for the new license is also considered
“relatively stable” or what the impacts of increased fluctuations will be.  ODFW believes that
daily water level fluctuations in the range of 3 to 10 feet have a large effect on the ability of
vegetation to establish and persist.  

Additionally, “enhance establishment of riparian and wetland vegetation” is too vague to discern
actual effects to the vegetation.  There are several kinds of riparian communities, and they differ
in their quality or ability to function in the riparian system and within a proposed operational
scenario.

Community type and species richness are not discussed.  One would not expect the vegetation
that occurs in the ecotone between water and upland habitats to be the same in areas subject to
daily/hourly fluctuations (ongoing or proposed operations) as that found under the fluctuations of
a natural seasonal climatic cycle.  Annual species with less root development tend to be more
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opportunistic in the ecotone experiencing daily peaks and ebbs, and these species are less able to
provide substrate stability.

Recommendation:  

The effects to riparian vegetation and communities from daily reservoir fluctuations up to 10 feet
need to be analyzed and discussed.  This discussion should include the mechanisms behind
enhanced establishment.

The HCC has played more than a “minor role” in the continuing decline of Salix exigua.

The DLA reports conflicting percentages of sediment trapped upriver of the HCC.  On pages
E.3-601 and E.6-21, IPC reports that before the HCC was constructed, upstream dams trapped
approximately 84% and 87% of the natural sediment load respectively.

ODFW agrees that current conditions are less suitable for the establishment and growth of Salix
exigua than conditions prior to construction and operation of the HCC.  ODFW disagrees with
the conclusion that operations of the HCC only play a “minor role” in the continuing decline.
DLA @ E.6-21.  The HCC has trapped a substantial amount of sediment behind all three dams,
which ODFW believes contributes to the decline in distribution and abundance of Salix exigua.
An estimated 2,500 acre-feet, over 3.5 million tons, of fine sand and larger material are trapped
in Brownlee Reservoir.  Numerous willow sand bars and other riparian communities exist
upriver from Brownlee Reservoir even though dams constructed upriver may have trapped 84 to
87% of the natural sediment load.  As a result, this analysis does not, but should, account for
sediment trapped within the HCC. 

IPC needs to analyze the effects of trapping over 9 million tons of sand that would have
otherwise been available for deposit downstream of the Project on sandbars and terraces in Hells
Canyon (Craig Kendall, USFS, Baker, personal communication).  Sand bars in Hells Canyon
consist of material ranging between 0.062 mm (very find sand) and 2 mm (very fine gravel).
The estimated volume of 2,500 acre feet of fine sand and larger material trapped in Brownlee
Reservoir does not include the very fine sand size class.   Additionally, the IPC did not estimate
the amount of sediment trapped within the HCC.  The trapping of silts and clays is also a direct
project impact because this material is likely to be an important component in supporting riparian
vegetation, particularly in eddy environments where small materials are likely to deposit.
Therefore, ODFW considers that the HCC has trapped significant quantities of sediment that
would be useful in supporting riparian species such as coyote willow.       

Sandbars are rare, but important, alluvial features in Hells Canyon and typically form in
protected areas such as backwaters and eddies outside of the main transport reaches.  Within the
canyon, there is plenty of roughness to create areas of eddies and sand bar development, if
sediment were not being interrupted by the project.  

Recommendation:  
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IPC should analyze the effects of trapping over nine million tons of sand that would have
otherwise been available for deposit downstream of the Project on sandbars and terraces in Hells
Canyon.

The DLA does not appear to recognize the difference in riparian habitats in terms of their
function and species richness.

As stated in the DLA, “With the continued loss of coyote willow, the character of the riparian
corridor has been altered.  However, neatleaf hackberry (Celtis reticulata), a low shrubby tree,
has proliferated below the high-water mark, increasing the width of the riparian corridor
(Technical Report E.3.3-3).”  DLA @ E.6-22.  The above statement seems to imply that all
riparian habitats are somewhat equivalent in terms of their function and species richness.  Celtis
reticulata and Salix exigua communities neither function similarly, nor do they have the same
structure or species composition.  IPC Technical Report E.3.2-1 concluded that bird densities
were found to be higher in the cottonwood vegetation associations than in hackberry
associations.  IPC also reported that for the scrub-shrub wetland vegetation associations, lower
bird densities were found in hackberry vegetation associations than in the more diverse
rose/snowberry vegetation association.  The only passerine to show positive correlation with
hackberry was the song sparrow.   

Recommendation:  

IPC should recognize in the DLA the differences in function and species richness of various
riparian habitats and the effects of project operations on the change in riparian communities
below Hells Canyon Dam.

HCC has more significantly impacted the floodplains than indicated in the DLA.

Contrary to the DLA, which states on page E.6-22, “The HCC is estimated to have only an
insignificant impact on the floodplains,” ODFW believes that the changes in vegetative
communities are likely related to the HCC’s ongoing blockage of sediments.  Further, these
changes in vegetative communities affect wildlife species density and diversity.

Recommendation:  

IPC needs to reconsider its conclusion regarding the significance of the HCC on floodplain plant
and wildlife communities. 

IPC’s presents conflicting conclusions about the impacts of its transmission lines in the
DLA.

IPC indicates in the DLA that “From a functional perspective, the presence of the Applicant’s
transmission lines were found to have relatively little effect on other land uses in the area, but
they did affect visual quality.”  DLA @ E.6-23.  This statement appears inconsistent with other
evidence presented in the DLA.  The transmission lines have altered riparian habitat in the
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Imnaha River basin.  Tree clearing in the right of ways reduces available sites for raptor nesting.
Further, bird collisions with transmission lines continue to occur. 

Recommendation:  

IPC needs to reconsider its conclusion regarding the significance of HCC transmission lines on
wildlife populations and habitat.

It is unclear in the DLA how IPC plans to manage existing IPC-owned land and why land it
already owns should be included as part of the acquisition mitigation measure.

The DLA states, “The Applicant currently owns approximately 190 acres in the vicinity of the
pool, which would be incorporated as part of the land acquisition measure.”  DLA @ E.6-29.  It
is not clear how IPC plans to incorporate land it already owns in the acquisition measure.  Nor is
it clear where these 190 acres are located, what land management techniques occur there now,
and what habitat improvements would result if they were included as a credit in IPC’s land
acquisition proposal.  IPC should only receive mitigation credit for the incremental improvement
in habitat quality and quantity over existing conditions for applicant-owned lands. 

Recommendation:  

IPC needs to clarify its proposal for managing existing IPC-owned land and provide justification
for including land already owned as part of the land acquisition measure.  

The DLA is ambiguous about IPC’s obligation to control noxious weeds under state law
versus similar proposed mitigative measures.

It is unclear how controlling noxious weeds on IPC’s land as required by state law can be
considered a PM&E in this relicensing process as inferred in the DLA on page E.6-30.

Recommendation: 

IPC needs to clarify its responsibility under state law versus what it is proposing for noxious
weed control as a mitigation measure for project impacts.

The DLA does not make clear that the HCMP is an IPC document and all decisions on its
content were made by IPC.

In the DLA, IPC reports, “The HCRMP was developed as part of the collaborative process
conducted during relicensing and addresses resource management including land use, in an
integrated manner.”  DLA @ E.6-30.  IPC should note that the HCRMP is an IPC document.
The majority of work and meetings associated with development of the HCRMP occurred
following termination of the collaborative process, which occurred March of 2001.  Although
representatives from agencies, tribes, and NGOs, were consulted during its development, this
plan was not approved by other parties.



Attachment 2 Page 179      ODFW Comments on IPC DLA

Recommendation:  

IPC should clarify that the HCRMP is an IPC document and all decisions on its content were
made by IPC.  

The DLA should recognize that existing levels of human use in some Project areas are high
and detrimental to wildlife and their habitat.

Construction of the HCC and associated parks has increased the number of visitors to the HCC.
DLA @ E.6-32.  Impacts to terrestrial resources occur through dispersed recreation and damage
to the riparian zone, vehicle collisions with wildlife, harassment of wildlife, and lost habitat as a
result of construction of parks, facilities, transmission lines, roads, and reservoirs.

Moreover, parks and dispersed recreation are located in low elevation flat areas.  These are areas
that are critical to deer, elk, and other wildlife species and extremely limited in extent by
construction and operation of the HCC. 

The DLA states on page E.6-31 and ODFW agrees that higher levels of recreational use would
create greater conflicts; however, the DLA does not acknowledge that conflicts currently exist
between human and natural resource use in Hells Canyon.  In fact, the DLA seems to say the
opposite.  “The remoteness of the canyon protects the wildlife, their habitat, and other resources,
and it constrains human access.  While the current level of recreational use in the canyon may
not be highly detrimental to these resources, substantially higher levels would create greater
conflicts.”  DLA @ E.6-31.  ODFW believes current levels of human use in some areas are
highly detrimental to wildlife and their habitat.  

Recommendation:  

IPC should acknowledge that conflicts between humans and natural resource protection exist at
present use levels.  IPC needs to propose measures to reduce such conflicts and mitigate for
those that are unavoidable.

The HCRMP is not tied to desired future conditions developed by the resource groups.

Each of the resource work groups developed desired future conditions (DFCs) and goals for their
resource areas.  It is unclear how the management directive of the HCRMP relates to these DFCs
and efforts to obtain them.
 
Recommendation:  

IPC should tie the HCRMP to DFCs and goals developed in resource work groups.

Areas for resource protection and recreation should be clearly prioritized and adverse
impacts on natural resources should be avoided, minimized and mitigated.
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ODFW agrees with the following two statements.  “In some cases, significant potential conflicts
between recreation and natural and cultural resources were identified during a human use study
(Technical Report E.3.2-46).”  DLA @ E.6-33.  “If studies show that recreation use is generally
low and resource values higher, the area is designated for resource protection as the primary
use, rather than as dispersed recreation.”  DLA @ E.6-34.  However, the DLA does not identify
what the designation would be if recreation use is high and resource values are high.  ODFW
does not believe that resource protection should be dictated by the level of recreation use.

Recommendation:  

IPC should propose how it will prioritize areas for resource protection and recreation use in areas
where both have high values.  Where recreation use is determined as the primary use in specific
areas, adverse effects on natural resources should be avoided and minimized and mitigation for
these impacts should be provided.

IPC should consider not expanding recreational development at some point.

The DLA states, “While the philosophy of the HCRMP is to avoid significantly expanding
recreational use and development, most participants of the Recreation Resources Work Group
recognize that, with population growth in the region, there must be provisions for some increase
in recreational use.”  DLA @ E.6-35.  With this philosophy and population growth expected to
continue, ODFW questions whether there is any point at which there will not be provisions for
increase in recreational use.  Without limiting or stopping recreational development altogether at
some point, recreation use will continue to increase and consequently so will impacts terrestrial
species.  Recreation use is concentrated in flat, low elevation areas.  These same areas provide
critical low elevation habitat for wildlife species.

Recommendation:

IPC needs to recognize that continued recreational development will impact aquatic and
terrestrial resources.  Therefore, IPC should indicate that at some point expanding recreational
development should no longer be considered.

Newly acquired land for mitigation should be managed with input from state resource
managers.

ODFW is concerned that on newly acquired land for mitigation, IPC’s Interdisciplinary Team
rather than resource managers will determine if enhancement could benefit natural resources.
This concern is based on the DLA, which states, “Habitat enhancement should be undertaken
along with recreational development when and where the Interdisciplinary Team determines that
such enhancement could benefit natural resources.”   DLA @ E.6-36.

Recommendation:  

State resource managers need to be involved in management decisions for land acquired as part
of the mitigation package for relicensing the HCC.
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IPC should reconsider any proposals to designate deer and elk winter range as recreation
reserves.

ODFW disagrees with IPC’s proposal that “Areas within and near the project boundary that are
appropriate for developed recreation should be reserved for future recreation development and
should be designated recreation reserve.”  DLA @ E.6-36.  Areas considered appropriate for
developed recreation are flat, low elevation areas.  These same areas are critical habitat and
winter range for deer, elk, and other terrestrial species.  Current doe mortality levels (25%) on
the winter range in Hells Canyon are unsustainably large.  Ten percent of this mortality is related
to operation of the HCC.  It is unclear who determines which areas are appropriate for developed
recreation, what qualities are considered, and what considerations are given to other resources.

Recommendation:  

Areas in deer and elk winter range should not be designated recreation reserves.

The definition of a special management area should be modified to indicate this designation
provides a higher level of resource protection not higher levels of management.

According to the DLA, the special management area (or SMA) designation provides the potential
for the highest level of resource management, but also the greatest flexibility for considering
specific, highly sensitive resources and specific site conditions.  DLA @ E.6-46.  It is unclear to
ODFW why a SMA allows higher levels of management than other resource areas.  The
definition should be, as indicated in numerous RMP meetings, to provide a higher level of
resource protection based on the sensitivity and importance of these sites.

IPC also indicates in the DLA that the “SMA designation would be applied to such resources as
eagles’ nest and roost sites, rare plant sites, and larger areas of riparian vegetation in strategic
locations.”  DLA @ E.6-46.  ODFW is unclear as to what IPC means by riparian vegetation in
strategic locations and who determines what constitutes a strategic location.  Riparian vegetation
throughout the project area and Hells Canyon is limited in extent and all is considered important
by ODFW.

Recommendation:  

IPC should clarify that a SMA allows higher levels of protection than other resource areas.  In
addition, IPC should explain what is meant by riparian vegetation in strategic locations and who
determines what constitutes a strategic location.

It is unclear in the DLA what is considered an approved action within the context of a
resource protection area.

Per the DLA, “Existing vegetation is not to be removed within a resource protection area,
except as part of an approved action.”  DLA @ E.6-46.  However, the DLA does not identify
who determines what constitutes an approved action.  ODFW has previously recommended that
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IPC form a multi-agency coordinating committee that would review and approve management
plans for lands acquired as mitigation to ensure impacts are mitigated and resource benefits
realized.  Such a committee is the appropriate body to determine what kinds of actions are
acceptable in resource protection areas.

Recommendation:  

IPC should form a multi-agency coordinating committee to review and approve management
plans for lands acquired as mitigation. 

The definition of a resource conservation area should be changed to indicate this
designation provides a lower level of protection not level of management. 

On page E.6-47, the DLA states, “The resource conservation designation provides a lower level
of management for less sensitive resources.”  It is unclear why less management would occur in
a resource conservation designation.  The definition should state that a lower level of protection
is provided not a lower level of management.

Recommendation:  

IPC should clarify that a lower level of protection is provided not a lower level of management
in a resource conservation area.

E.6.4.4.1. Aquatic Resources

Fluctuating reservoirs impact spawning bass and crappie rather than adequate reservoir
levels.

The DLA notes, “Adequate reservoir levels should be maintained to protect spawning bass and
crappie.”  DLA @ E.6-47.  Spawning success of bass and crappie is not dependent on reservoir
level.  Neither species is spawning habitat limited.  Rather, fluctuating reservoir levels can
impact spawning bass.  There is no data to indicate stable reservoir levels result in increased
recruitment of bass or crappie into harvest.

Recommendation:  

The proposed DLA measures should be rewritten to indicate reservoir fluctuations should be
minimized.  

ODFW has some questions regarding IPC’s proposal for a 75 foot buffer.

IPC has proposed a 75 foot buffer around perennial tributary streams.  DLA @ E.6-47.  But, IPC
provides no justification for a 75 foot buffer.  There are a number of exceptions to this buffer.
ODFW is interested in knowing what is considered essential for utility operations and whether
there are any areas in which utility operations would not be allowed.
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Recommendation:  

IPC should explain the basis for a 75 foot buffer.  

E.6.4.4.2. Botanical Resources

IPC recognizes that shoreline revegetation should use native plant species, but it does not
clearly propose such as a mitigation measure nor does it explain how resource managers
will be involved in revegetation management decisions.     

ODFW agrees with the statement, “Native plant species that enhance the shoreline are
encouraged to be planted in the shoreline buffer zone.”  DLA @ E.6-48 (1).  However, IPC has
not proposed planting native species in the shoreline as one of its proposed mitigation measures.  

Recommendation: 

IPC should propose revegetation of shoreline buffer zones impacted by project operations and
human activities as a mitigation measure.  ODFW and other resource managers should be
consulted, especially for management actions on lands acquired for mitigation.

IPC correctly recognizes the need to protect riparian vegetation from motor vehicle
damage and other adverse human activities, but it does not propose clear measures to
accomplish this need.

IPC states, “Areas of significant riparian vegetation accessible to motor vehicles from roads
should be protected from vehicle access.”  DLA @ E.6-48 (2).  It is not clear from this statement
who should be responsible for restricting motor vehicle access nor who should make decisions
regarding what riparian vegetation is considered “significant.”  ODFW believes that all riparian
habitat should be protected in the project area because such a large portion of riparian habitat has
been permanently inundated by the project and it is important habitat for fish and wildlife
species.  

In this same section, IPC proposes that no significant human actions should be undertaken in
significant riparian areas except for some necessary land management actions and resource
enhancement activities.  DLA @ E-48 (3).  ODFW agrees with this statement, and proposes that
where actions are inevitable, mitigation should be provided in accordance with ODFW’s Fish
and Wildlife Habitat Mitigation Policy.

Recommendation: 

IPC should propose as a mitigation measure that all riparian vegetation should be protected from
vehicle access and other adverse human impacts.  Unavoidable impacts should be mitigated with
measures consistent with ODFW’s Fish and Wildlife Habitat Mitigation Policy.
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E.6.5. Applicant’s Policies for Permitting Development

E.6.5.1. New Development and Other Human Actions

IPC proposes that new development be limited in shoreline and riparian habitats within
specified buffer zones, however, it a) permits numerous exceptions to this limitation; b)
allows an internal Interdisciplinary Team to make additional exceptions; and c) does not
justify why these buffer widths were chosen. 

IPC proposes to maintain a 75-foot wide reservoir shoreline buffer zone for open space, and
identifies the following process to determine appropriate new development in this zone:

The Interdisciplinary Team will evaluate all development proposals on a case-by-case
basis and modify the extent of the buffer as appropriate.  New development, with the
exception of boat ramps and docks, developed recreation areas, structures that are
important for resource protection or essential for hydroelectric operations, or structures
that provide public access to which streamside location is necessary, should not be
permitted within the shoreline buffer area.  DLA @ E.6-53 (2)

IPC provides no justification for a 75 foot buffer.  There are a number of development
exceptions allowed in this buffer.  Further, since IPC’s Interdisciplinary Team can modify the
buffer on all development proposals, it appears that a buffer zone may be of little help in
protecting shoreline habitat.  Although it is important for land management policies to include
flexibility to adjust to individual circumstances, this policy appears so flexible that it has few
teeth.  

With respect to “significant” riparian areas, rare plant sites or springs, IPC proposes that a 50
foot buffer zone be established to protect against new development, “…unless site conditions
provide natural protection with a lesser setback.”  DLA @ E.6-53 (3).  There is no justification
given for this buffer width, nor is there clarity regarding who determines when a lesser setback is
appropriate.

In this same section, IPC states, “All new development and other significant human actions will
be sited, designed and conducted with input from the IPC Interdisciplinary Team.”  DLA @ E.6-
53 (4).  IPC does not mention consulting with state and federal agencies.  At those areas that are
included as lands managed for mitigation of terrestrial and aquatic impacts, ODFW believes it
and other natural resource agencies should be included in management decisions.  It is also
unclear in this statement how the word “significant” will be defined.

Recommendation: 

IPC needs to develop policies that provide protection for shoreline and riparian habitat.  IPC
should prepare a land management plan to describe how decisions regarding new development
and other human actions will be made, including justification for buffer widths, clarification of
what constitutes “significant” actions, and how the internal IPC Team will function and interact
with resource agencies.  Additionally, ODFW and other state and federal resource agencies need
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to be consulted on all development projects and human actions planned for lands acquired or
managed for mitigation. 

E.6.5.3.3. Plans Relevant to Oregon

IPC does not include in the DLA reference to all of ODFW’s comprehensive plans that
affect management of fish and wildlife resources in the Hells Canyon area

IPC omitted three documents on file with FERC: The Oregon Plan for Salmon and Watersheds:
Supplement 1 Steelhead, Oregon Wildlife and Commercial Fishing Codes, and the Biennial
Report on the Status of Wild Fish in Oregon.  Although not included on the FERC list of
comprehensive plans, IPC should also reference and discuss ODFW’s 1990 Mule Deer Plan,
1993 Oregon Migratory Game Bird Program Strategic Management Plan, and Oregon’s Bighorn
Sheep Management Plan 1992-1997.

Recommendation:  

In the FLA, IPC needs to describe how the proposed operations and mitigation measures will be
consistent with each of the comprehensive management plans listed above.  Any inconsistencies
need to be justified.

IPC concludes that its proposed PM&E measures for anadromous and resident fish are
consistent with Oregon plans, although those measures are vague and incomplete in the
sections of the DLA where they are described.

IPC states:

The proposed PM&E measures for anadromous fish, native trout, and other fish species
include habitat enhancements, such as providing fish passage, that would expand
available habitat for these populations (see section E.3.1.3.).  Improvement of tributary
streams, including improved flows, screening of diversions, and improved riparian
habitat, would improve habitat for bull trout and redband trout.  The Applicant’s
reintroduction plan proposes further study so that key uncertainties regarding adequacy of
habitat for reintroduction above the HCC can be better addressed.  DLA @ E.6-71-72

And later in this same section, “The Applicant is committed to implementation of the TMDLs
(see section E.2.2.1.) and the proposed native salmonid plan and reintroduction plan (see section
E.3.1.3.2.).  These PM&E measures would be consistent with this plan for steelhead because
they improve habitat and passage.”  DLA @ E.6-78

ODFW believes these statements do not accurately summarize the meager mitigation measures
proposed in Section E.3.1.3.  As we commented earlier with respect to that section, IPC has not
provided enough detail or justification for any of these proposed measures to determine if they
will be appropriate or mitigate for impacts associated with construction and operation of the
HCC.  Adequacy of proposed funding levels cannot be determined with the limited information
provided by IPC.  Contrary to the positive statements above regarding a fish reintroduction plan,
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ODFW did not recognize any such proposal in Section E.3.1.3, nor in other sections of the DLA.
Upstream passage is not proposed for any anadromous species, including steelhead, white
sturgeon, or other native migratory fish except resident trout.  No provisions are made for
downstream passage of any fish species.

Recommendation:  

This section needs to honestly reflect the mitigation measures that are proposed in the FLA and
describe why they are or are not consistent with Oregon’s plans.

IPC incorrectly concludes that the DLA will enhance angling opportunities in Oregon
without recognizing the continuing adverse effects of project operations on Oregon
fisheries.

IPC refers to its proposal to add a boat ramp at Swedes Landing and its continued operation of
Oxbow and Niagara Springs fish hatcheries for steelhead as evidence that angling opportunities
in Oregon will be increased while protecting wild fish.  DLA @ E. 6-73 and @ E.6-78

ODFW disagrees with these conclusions.  Construction and continued operation of the HCC
eliminated numerous anadromous and resident fisheries in Oregon. While it is true that
construction of a boat ramp at Swedes Landing will improve access to Brownlee Reservoir,
including access to warmwater fisheries, this and other proposed measures do not mitigate for
lost angler opportunities for anadromous fish.  IPC indicates that this boat ramp will be provided
as a cooperative effort with the BLM, Baker County, and Oregon Marine Board.  IPC does not
indicate funding levels required by these agencies nor propose an alternative plan if these
funding levels are not provided.

Continued operation of Oxbow and Niagara Springs fish hatcheries provide minimal harvest
benefit to Oregon anglers.

Recommendation:  

IPC needs to correctly reflect in this section that angler opportunities for warmwater fisheries do
not mitigate for adverse effects of the project on Oregon’s angling opportunities for anadromous
fish.  IPC should also recognize that its hatchery program at best provides minimal harvest
opportunities to Oregon anglers.  The FLA should include specific mitigation measures to offset
this loss of fishing opportunity.

IPC implies a larger role for ODFW than actually existed in determining mitigation
measures for inclusion in the DLA.

The DLA states that studies, proposed mitigation measures and HCRMP were developed in
coordination with ODFW personnel.  DLA @ E.6-78.  We agree that ODFW personnel were
consulted in development of studies, mitigation measures and the HCRMP.  However, there was
no agreement by ODFW on the complete study package, mitigation measures, or HCRMP.  All
of these were developed by IPC with IPC having the final say in their content.  ODFW’s issues
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and concerns with studies and mitigation measures have been provided to IPC in comments on
the FCP, on study packages, in resource work group meetings, at Collaborative Team Meetings,
and at RMP meetings.   

Recommendation:  

The FLA needs to clarify that ODFW and other participants had an advisory role in the pre-filing
relicensing process, yet that IPC made final conclusions based on its studies and final
determinations regarding which measures would be proposed in its application.
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Mr. Craig Jones
Hells Canyon Project Relicensing Project Manager
Idaho Power Company
1221 West Idaho Street
Boise, ID 83707

RE:  Oregon Water Resources Comments on Idaho Power Hells Canyon Complex Draft
Application (FERC P-1971)

Mr. Craig Jones:

The Oregon Water Resources Department (OWRD) appreciates the opportunity to comment on
the Draft License Application (DLA) for the Hells Canyon Complex Hydroelectric Project
(Project), issued by the Idaho Power Company (IPC) in September 2002.  

OWRD oversees the allocation and use of Oregon state waters, including the issuance of water
rights for the continued operation of existing hydroelectric projects if those uses are found to be
in the public interest.   

OWRD looks forward to continuing to work with IPC to resolve outstanding issues and
concerns.  We are committed to quickly resolving the issues identified below, and we encourage
IPC to call us anytime to discuss questions and concerns.  We are happy to provide assistance in
any way that we can.  

General Comments 

OWRD appreciates the efforts that IPC has made to bring all interested and affected parties to
the table to discuss key hydroelectric reauthorization issues in a productive fashion.  With regard
to the DLA, it is a good start.  However, OWRD is of the opinion that it is still fairly incomplete.
Specifically, the DLA does not provide enough information for OWRD to properly determine
whether the Project’s proposed use of water is in compliance with the State of Oregon’s water
rights standards.  

In addition, IPC indicates it will provide sufficient information in the final license application
(FLA).  While OWRD looks forward to reviewing this information in the FLA, OWRD
encourages IPC to begin working with OWRD now to provide that information so that any
outstanding issues can be addressed and resolved as soon as possible.  Experience has shown that
it is easier to work through complex water rights issues up front rather than towards the end of
the relicensing process.  Our detailed comments on the DLA are provided below.  
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Specific Comments

1. The DLA does not appear to provide sufficient information for OWRD to evaluate
the Project’s proposed water usage under Oregon law. 

The Project is currently operating under three existing Oregon water rights.  These water rights
are HE 161, HE 188 and HE 189.  HE 161 expires on 12-31-2011, HE 188 expires on 12-31-
2010 and HE 189 expires on 12-31-2017.  Under Oregon law, before a water right can be
reauthorized, OWRD must find that the continued operation of an existing hydroelectric project
does not impair or is not detrimental to the public interest. Oregon Revised Statute (ORS)
543A.025.  In making this finding, OWRD must consider a number of factors, including the
following:

 (a) conserving the highest use of the water for all purposes, including irrigation,
domestic use, municipal water supply, power development, public recreation, protection of
commercial and game fishing and wildlife, fire protection, mining, industrial purposes,
navigation, scenic attraction or any other beneficial use to which the water may be applied for
which it may have a special value to the public;

(b) the maximum economic development of the waters involved;

(c) the control of the waters of this state for all beneficial purposes, including drainage,
sanitation and flood control;

(d) the amount of waters available for appropriation for beneficial use;

(e) the prevention of wasteful, uneconomic, impracticable or unreasonable use of the
waters involved; 

(f) all vested and inchoate rights to the waters of this state or to the use of the waters of
this state, and the means necessary to protect such rights; and

(g) the state water resources policy formulated under ORS 536.295 to 536.350 and
537.505 to 537.534. 

IPC’s DLA will also be reviewed under the standards found in ORS 543A.120.  These standards
consider several additional factors, including the following:  

a) applicable basin program, the compatibility of the proposed use with applicable land
use plans and information set forth in the application report or final report on studies;

b) an assessment of water availability and the amount of water necessary for the proposed
use; and

c) an assessment of whether the proposed use would result in injury to existing water
rights.
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OWRD acknowledges the large volume of information that IPC has provided in its DLA and
recognizes that some of these issues described above may have been addressed in the DLA, we
may have simply not found it.  In this regard, if we happened to overlook any information that
was provided, please let us know.  However, at this time, OWRD’s initial review finds that IPC
has not provided sufficient information to make a determination with regard to each of the above
areas of concern.  In order to reauthorize the Project’s water rights, more specific information is
needed concerning the Project’s water rights.  

Recommendation

OWRD requests that IPC provide additional information concerning its proposed Project water
usage to allow OWRD to determine whether IPC has met the water right standards set forth in
ORS 543A.025 and 543A.120.  Specifically, IPC should provide information demonstrating how
its Project conserves the highest use of the water for all purposes. ORS 543A.025(1)(a).  This
discussion should reference the relevant State of Oregon basin plans, describe that the Project is
subordinate to other uses such as, but not limited to, irrigation, domestic use, and municipal
water supply.  It should also discuss why the Project only maintains minimum instream flow
through the Oxbox Bypass and no other place, what those minimum flow rates will be, as well as
how they were developed, and any other beneficial uses of water the Project provides.
IPC should also describe how the Project maximizes the economic development of the waters
involved in the FLA.  ORS 543A.025(1)(b).  In addressing this particular standard, IPC should
look to the basin plan, which describes what the State of Oregon considers to be the maximum
economic develop of the Snake River.  IPC should also describe the economic benefit to the area
provided by the Project such as how many people it employees, their combined annual salary,
direct Project-related purchases in the community, property taxes associated with the Project in
addition to recreation-related benefits of the Project and any other economic benefits the
Project’s use of the waters involved provides.

A description of whether and how the Project controls the waters of the state for beneficial
purposes, including recreation, drainage, flood control (which the DLA does address) and
sanitation.  ORS 543A.025(1)(c).

IPC should also describe in the FLA how the Project prevents wasteful, uneconomic,
impracticable or unreasonable use of the waters involved.   ORS 543A.025(1)(e).  In particular,
IPC should characterize the various benefits to recreational boating, fish and wildlife, riparian
plantings, cultural resources and any other benefits that the Project may provide.

How IPC will operate the Project in a manner to protect all vested and inchoate rights to the
waters of Oregon or to the use of the waters of Oregon should also be addressed.  ORS
543A.025(1)(f).

IPC should include an assessment of water availability and the amount of water the Project
requires for its proposed use.  ORS 543A.120(2)(c).  IPC should also include a discussion in its
FLA that demonstrates the Project’s compatibility use with applicable land use plans, specifying
what those land use plans are and how the Project is compatible with them.  ORS
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543A.120(2)(b).  In addition, IPC must demonstrate that the Project’s proposed use of water will
not injure existing water rights.  ORS 543A.120(2)(d).

2. OWRD requests clarification on IPC proposed change to the amount of water or
other parameters of its existing water rights. 

As mentioned previously, IPC has three existing hydroelectric water rights.  HE 161 allows IPC
to use 26,500 cfs of water from the Snake River.  Under HE 188, IPC is allocated 24,500 cfs of
water from the Snake River, and the ability store such water up to 1,500,000 acre-feet, of which
1,000,000 acre-feet are useable.  HE 189 allows IPC to use 27,000 cfs of water from the Snake
River, and to store such water up to 183,000 acre-feet, of which 12,000 acre-feet are useable.  

OWRD was unable to determine from information submitted in the DLA whether IPC is
proposing to change the amount of water or other parameters of its original hydroelectric water
rights upon reauthorization.  IPC makes no mention of its existing Oregon hydroelectric water
rights in the DLA.  Although Exhibit A and Exhibit B of the DLA describe the Project facilities
in detail, OWRD has identified a number of differences between the DLA and IPC’s expiring
Oregon water rights.  As a result, OWRD has a number of questions regarding IPC’s proposals
for reauthorization of its Oregon water rights.  These discrepancies are described below and
organized by each individual Oregon hydroelectric water right.

HELLS CANYON - HE 189

With regard to HE 189, IPC should inform OWRD of any proposed changes to the types of
allowed water use under HE 189.  OWRD also identified the following upward changes between
the existing HE 189 and the DLA and would appreciate a more detailed explanation of these
changes.  First, HE 189 currently allows use of 27,000 cubic feet per second (cfs) of water.  In
the DLA it appears that this use will increase to 30,500 cfs.  IPC should confirm with OWRD if
this upward increase is accurate and explain the reason for this increase.  Second, each of the
three generators is increasing from 123,000 kw to 130,500 kw in the DLA.  Third, maximum
drawdown is being changed from its current 5 feet to 5-10 feet.  Fourth, while normal hydraulic
head remains 210 feet, maximum hydraulic head is now specified as 219 feet.  Lastly, nameplate
plant capacity is being increased from 370,000 kilowatts (kw) to 391,500 kw.  

Similarly, OWRD observed the following downward changes between the existing HE 189 and
the DLA and requests justification for these changes as follows: 1) theoretical horsepower (thp)
is decreasing from 644,318 thp to 585,000 thp; 2) reservoir area is decreasing from 2,480 acres
to 2,412 acres; 3) maximum reservoir storage is decreasing from 183,000 af to 167,720 af; 4)
useable storage capacity is decreasing from 12,000 af to 11,800 af; 5) and ramping rates are
changing from a maximum of 1.5 ft/hour on rise and 1.0 ft/hour on fall at USGS gauge 13-2904
in original state license, to 1 ft/hour measured at Johnson Bar, river mile 18 Below Hell’s
Canyon dam. 
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OXBOW – HE 161

With regard to proposed changes to HE 161, OWRD requests IPC address the following issues.
First, IPC should inform OWRD of any proposed changes to the types of allowed water use
under HE 161.  Second, OWRD is unclear whether IPC was requesting a change in cubic feet per
second of water allowed under HE 161 from 26,500 cfs to 24,400 cfs or an increase to 28,000
cfs.  Third, IPC should clarify whether it intends to add a fifth unit.

OWRD also noted the following proposed upward changes between the existing HE 161 and the
DLA and would appreciate IPC’s justification for these changes.  The maximum drawdown has
changed from 5 feet to 5-10 feet. OWRD also identified the following proposed downward
changes between the existing HE 161 and the DLA and would appreciate IPC explaining the
justification for these changes.  First, the theoretical horsepower is being changed from 367,386
thp to a proposed 292,000 thp.  Second, useable storage capacity is currently at 5,500 af and is
being proposed at 5,000 af.  Third, the power factor changed from an existing 0.90 to a proposed
0.667.  Fourth, a change is proposed to the hydraulic head change from 122 feet to 114 feet
(normal) and 127 feet (maximum).

BROWNLEE – HE 188

As for HE 188, OWRD requests IPC address the following issues.  First, IPC should inform
OWRD of any proposed changes to the types of allowed water use and spillway capacity as well
as any expansion of generating unit usage not currently allowed under HE 188.  Second, IPC
should clarify its maximum reservoir drawdown level.  

 
OWRD also noted the following proposed downward changes between the existing HE 188 and
the DLA and would appreciate IPC’s justification for these changes.  First, the flow is currently
35,000 cfs and is being proposed to change to 34,500 cfs.  Second, a change is proposed from the
existing 1,101,704 thp to 898,000 thp.  Third, the reservoir area is being proposed to change
from 16,000 acres to 14,621 acres.  Fourth, the maximum reservoir storage is currently 1,500,000
af in HE 188 and proposed to change to 1,420,062 af in the DLA.  Fifth, useable storage capacity
is changing from 1,000,000 af to 975,318 af.  Finally, the plant factor is changing from 0.90 to
0.533.

Recommendation

IPC should provide OWRD with clarification to the above identified issues.  
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Conclusion

OWRD looks forward to receiving IPC’s response to our comments and working toward
resolution of outstanding issues as soon as possible.  IPC should feel free to contact us at any
time for assistance in complying with our statutes and rules.  We are ready to work with IPC at
your earliest convenience to address the above identified issues as well as help in any other way
that we can.  If you have any questions or concerns, please call me at (503) 378-8455, ext.  306.

Sincerely,

Kristen Bonanno
Hydroelectric Program Coordinator
Oregon Water Resources Department

 

. 
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Craig A. Jones
Hells Canyon Relicensing Project Manager
Idaho Power Company
1221 West Idaho Street
P.O. Box 70
Boise, ID 83707

Dear Mr. Jones:

We have reviewed Idaho Power Company's draft New License Application: Hells Canyon 
Hydroelectric Project (FERC No. 1971) and have a number of questions and comments.    
Over the years, the Marine Board has had extensive interest and involvement in boating-
related matters at the Hells Canyon Project.  We have worked closely with other state and
federal agencies and local governments to provide opportunities for boaters to enjoy the
resources associated with this project.  While we have not had extensive involvement with
Idaho Power Company, we look forward to establishing a cooperative and productive
relationship with you throughout the duration of the application process and the years that
follow.  

General Comments

Please allow me to preface our comments and questions on the application materials with
some basic information about our agency and our mission.  The Oregon State Marine
Board, which was created in 1959, is the state's recreational boating agency.  In brief, we
perform the following services in support of boaters:

• register and title recreational boats;
• register outfitters and guides and license ocean charterboats;
• license floating homes and boathouses;
• regulate and issue permits for encapsulated foam floatation;
• promote boating safety through education and information, including the state's new

mandatory boater education program;
• provide financial and technical assistance to state and local governments and through

them to federal agencies to build public boating facilities;  
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• provide financial assistance to state and local governments to maintain public boating
facilities;

• and contract with county sheriffs and the Oregon State Police (OSP) to provide marine
patrol services and to enforce state boating laws statewide. 

Also, as a member of Oregon's Hydroelectric Application Review Team (HART) for the
Hells Canyon Project, the Marine Board is cooperating with other state agencies to review
the draft application materials and develop a unified position on the state's terms and
conditions associated with the issuance of a state hydro license, water quality certificate
and water right. 

Our primary interest in the Hells Canyon Project is to make sure that boaters have
adequate, safe access to the Snake River and the pools created by IPC's dams.  This means
that boaters should be able to access the river and its pools at a variety of locations along
both the Idaho and Oregon shores and at a variety of water levels; that access sites and
support facilities meet generally acceptable design, functional, and operational standards;
and that once on the water boaters can have an enjoyable experience with a reasonable
expectation of safety and security. 

In terms of whitewater boating, the Snake River below the dams continues to offer
exceptional boating experiences rivaling any in the world.  Otherwise, the Hells Canyon
Project can arguably be seen as meeting only the most basic needs of boaters who visit the
area, particularly those who launch from the Oregon shore.  As IPC seeks to renew its
operating license for the project, we hope that it might conclude, as we have, that a great
deal more can be done to enhance the safety, quantity, and quality of boating opportunities
provided by the project.  

We offer the following specific comments, questions and recommendations in the hopes of
promoting a cooperative effort to improve boating conditions at the Hells Canyon Project.
There are two main areas of comment: Boating Law Enforcement and Safety Services and
Boating Access and Facilities.

Specific Comments

I. Boating Law Enforcement and Safety Services

Information about law enforcement measures is contained in the Section E.5.4. Applicant's
Existing and Proposed Measures or Facilities of the application.  We will use the headings
as presented in the application as the framework for our comments, questions, and
recommendations.

I.A.  Section E.5.4.3.1.2. Continuation of Public Safety Program.  

The draft application does not include a copy of Technical Report H. 13-2.



Attachment 4 3

The Applicant proposes to continue implementing the public safety program for the project
area as detailed in Technical Report H.13-2 at an estimated annual O&M cost of $10,000 for
years 1 through 30 of the new license.

The referenced Technical Report H. 13-2 could not be located on the three CD set provided
to us.  It is not clear what the scope of the referenced Public Safety Program is and whether
it contains any activities associated with boating law enforcement or safety.  Does the
Public Safety Program include any activities or efforts that relate to boating law
enforcement or safety, search and rescue, or navigation hazard management?  If so, what
are they?

Recommendation:  

The Applicant should provide a copy of Technical Report H.13-2 or respond to the
questions raised in this letter relative to the Public Safety Program.  

I.B. Section E.5.4.3.1.3. Continuation of Aid to Local Law Enforcement

Details of the "existing agreement" to enhance local law enforcement protection do not
appear to be included in the application.

The Applicant proposes to continue to enhance local law enforcement protection by
continuing to implement the existing agreement at an estimated annual O&M cost of
$60,000 for years 1 through 30 the new license.  The goal of the proposal is to promote and
improve public safety on remote project land by decreasing emergency response times.

Details of the "existing agreement" to enhance local law enforcement protection do not
appear to be included in the application.  To our knowledge, the Applicant has no
agreement with local law enforcement agencies in Oregon or with the Oregon State Police
with respect to boating law enforcement and safety.  Since the stated goal seems to limit the
scope of the agreement to "remote project land" we wonder if the agreement covers any
enforcement or public safety activity on the waters of the Snake River or the pools created
by the Applicant’s dams?  What local law enforcement agencies are included in the
referenced agreement and what is the scope of services provided?  

The Oregon State Marine Board contracts with the Oregon State Police and county sheriffs
in Baker, Malheur, and Wallowa counties to provide boating law enforcement and safety
services on the reservoirs and river reaches in the HCC project area.  The Board's contracts
provide funds for personnel, training, equipment, operation, and overhead costs of marine
patrol efforts in these counties.  Counties are required to contribute a minimum of 20% of
program costs in cash match or in-kind services.  
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Marine officers and state troopers who perform boating law enforcement and safety
services through contracts with the Board must be certified peace officers and successfully
complete the Board's Marine Law Enforcement Academy, a two-week intensive training
and certification program conducted annually.  In addition, the Board offers specialized
training in topics such as drug and alcohol impairment recognition, white-water
navigation, drift boat handling, marine theft, and others.  Annual pre- and post-season
conferences are also sponsored by the Board to coordinate with marine officers,
administrators, and program managers from throughout the state.

Because the Snake River and the pools created by the Applicant’s dams coincide with the
Oregon/Idaho boundary, these waters are subject to existing compacts contained in
Oregon Revised Statutes, Chapter 830.080.  This compact authorizes enforcement agents
and courts in either state to enforce and prosecute any boating offenses or infractions that
are illegal in both states regardless of where they occur on these waters.  This does not
mean that enforcement efforts and staffing of agencies in both states are equal.  While we
do not specifically know what level of boating enforcement and safety services are
provided by Idaho agencies, anecdotal reports from Oregon-based marine personnel
indicate that Oregon is far more active in patrolling the waters within the Hells Canyon
Project.  

For Fiscal Year 2002-03, signed Marine Board contracts include the following provisions:

Baker County Sheriff - Support for a seasonal marine patrol program.  The Board will
provide $50,203 and the county $6,708 in cash match and $6,700 in-kind match for a total
program cost of $63,611.  This is sufficient to hire three part-time deputies to perform 806
hours of patrol on nine waterbodies in the county, including maintenance and operation of
three boats, which were purchased in prior years with Marine Board funds.  Cost
categories and amounts include:  Personnel - $35,729; Service and Supplies - $27,822;
Equipment - $0.   
Scheduled patrols hours for Hells Canyon Project are:  

Brownlee Reservoir  - 498 hours of patrol or sixteen weeks of coverage with an average
of 36 hours per week.

Hells Canyon Reservoir - 12 hours of patrol or two weeks of coverage with an average
of six hours per week.

Oxbow Reservoir - 8 hours of patrol or two weeks of coverage with an average of four
hours per week.

Malheur County Sheriff - Support for a year-round marine patrol program.  The Board
will provide $60,823 and the county $21,500 in cash match and $16,226 in-kind match for a
total program cost of $98,549.  This is sufficient to hire one full-time deputy and one part-
time deputy to perform 1,452 hours of patrol on nine waterbodies in the county, including



Attachment 4 5

maintenance and operation of one boat, which was purchased in a prior year with Marine
Board funds.  Cost categories and amounts include:  Personnel - $75,279; Service and
Supplies - $23,270; Equipment - $0.   Scheduled patrols hours for Hells Canyon Project are:  

Snake River  - 96 hours of patrol or 48 weeks of coverage with an average of 2 hours per
week.

Upper Brownlee Reservoir/Snake River - 8 hours of patrol or eight weeks of coverage
with an average of one hour per week.

Wallowa County Sheriff - Support for a seasonal marine patrol program.  The Board will
provide $33,145 and the county $6,401 in cash match and $1,787 in-kind match for a total
program cost of $41,333.  This is sufficient to hire one full-time seasonal deputy and two
part-time seasonal deputies to perform 848 hours of patrol on three waterbodies in the
county, including maintenance and operation of two boats, which were purchased in prior
years with Marine Board funds.  Cost categories and amounts include:  Personnel - $30,777;
Service and Supplies - $10,556; Equipment - $0.   Scheduled patrols hours for Hells Canyon
Project are:  

Snake River  - 80 hours of patrol or ten weeks of coverage with an average of eight
hours per week.

Oregon State Police - Support for 15,776 hours of patrol coverage statewide.  The Board
will provide $691,205.  This contract covers marine patrol-related duties of 106 full-time
state troopers assigned to the Department's Fish & Wildlife Division.  The contract does not
cover operation costs, maintenance, supplies, or boats.  Patrol effort is allocated by OSP
regions and supervised from offices covering multiple counties and waterbodies.  The
following coverage is an estimated aggregate for all of the waterbodies within the several
counties of responsibility.

Eastern Region
Supervised from Ontario - fourteen waterbodies in three counties including the Snake
River in Malheur County.  A total of 363 hours of patrol or 52 weeks of coverage with
an average of seven hours per week for all waterbodies.

Supervised from LaGrande - fourteen waterbodies in three counties including the Snake
River in Baker and Wallowa counties.  A total of 1,195 hours of patrol or 52 weeks of
coverage with an average of 23 hours per week for all waterbodies.

Even though contracts specify certain levels of patrol, actual performance can vary
significantly due to water levels, weather conditions, competing priorities and a variety of
other factors.  Since the Board does not provide day-to-day supervision of field officers, it is
up to the responsible agencies to direct the activities of these personnel and then provide
monthly and quarterly reports to the Board.  For the fiscal year prior to the current one,
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Board records show the following actual marine patrol efforts performed by counties and
OSP on waters within the Hells Canyon Project.
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County CO/Patrol OSP OSP/Patrol
Waterbody Visits Hours Visits Hours
Brownlee Reservoir 100 539 79 290
Hells Canyon Reservoir 5 14 5 11
Oxbow Reservoir 5 13 37 52
Snake River                           12              80                 60              334
      Total 122 646 181 687

The Board has provided a consistent level of assistance on an escalating scale over the years
to enable an on-water enforcement and safety presence within the Hells Canyon Project.
But our ability to meet the growing need for enforcement and safety services statewide is
limited because of revenue constraints and other factors.  In particular, you will notice that
no funds are budgeted in current contracts to address capital outlay needs.  This has been
the case for the past few years, as the purchase of new boats and engines has had to be
deferred due to funding limitations.  While the Board intends to continue to support local
marine patrol efforts associated with the Hells Canyon Project at near-current levels, we
believe that patrol efforts are not adequate and that the Applicant should provide annual
funding to complement boating law enforcement and safety services made possible with
Marine Board contracts. 

Specifically, we foresee the need to expand existing enforcement efforts and upgrade the
equipment available to county marine deputies and state troopers.  Listed below is the
additional marine enforcement effort and estimated costs that the Marine Board believes is
needed and the Applicant has the responsibility to underwrite as a part of project
enhancement and mitigation measures.  

Brownlee Reservoir - To provide an effective marine enforcement and safety presence
on Brownlee, patrols need to be expanded to cover the full 25 to 26 weeks during the
"warm season" as defined by the Applicant (May 1-October 31) and to provide patrols
on more than one portion of the reservoir at a time.  This would entail adding two
officers who, working together, would patrol the reservoir in coordination with existing
efforts of Baker County and Oregon State Police.  The additional officers could be
additional seasonal deputies hired by Baker County under contract to the Applicant or
additional hours of OSP troopers also paid under contract to the Applicant.  The desired
result would be a dedicated team of two marine officers whose primary responsibility
would be patrolling waters within the Hells Canyon Project, adding 496 hours of patrol
effort on Brownlee Reservoir and the remainder of their time split evenly between Hells
Canyon Reservoir (288 hours) and Oxbow Reservoir (288 hours).  The estimated cost for
two additional seasonal marine officers is $40,000 per annum adjusted for inflation.  An
additional $10,000 per annum, with periodic adjustments for inflation, should be
contributed by the Applicant for necessary supplies, fuel, maintenance, and other
operating costs associated with these positions.  
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Hells Canyon Reservoir - To provide an effective marine enforcement and safety
presence on Hells Canyon Reservoir, patrols need to be expanded to cover the full 25 to
26 weeks during the "warm season" as defined by the Applicant (May 1-October 31) and
to increase the frequency and duration of patrols during this time period.  The desired
result would be a dedicated team of two marine officers who would spend an estimated
288 hours patrolling Hells Canyon Reservoir in coordination with Baker County Sheriff
and Oregon State Police marine patrols.  The estimated cost is included in the costs
associated with Brownlee Reservoir above.

Oxbow Reservoir - To provide an effective marine enforcement and safety presence on
Oxbow Reservoir, patrols need to be expanded to cover the full 25 to 26 weeks during
the "warm season" as defined by the Applicant (May 1-October 31) and to increase the
frequency and duration of patrols during this time period.  The desired result would be
a dedicated team of two marine officers who would spend an estimated 288 hours
patrolling Oxbow Reservoir in coordination with Baker County Sheriff and Oregon
State Police marine patrols.  The estimated cost is included in the costs associated with
Brownlee Reservoir above.

Snake River (below HC dam) - To provide an effective marine enforcement and safety
presence on the Snake River below Hells Canyon Dam, patrols need to be expanded to
cover the primary floating season (mid May to mid September) and to increase the
frequency and duration of patrols during this time period.  The desired result would be
a dedicated team of two marine officers who would spend an estimated 576 hours
patrolling the Snake River below Hells Canyon Dam in coordination with USFS
HCNRA, Wallowa County Sheriff and Oregon State Police marine patrols. The
estimated cost for two additional seasonal marine officers is $20,000 per annum
adjusted for inflation.  An additional $5,000 per annum, with periodic adjustments for
inflation, should be contributed by the Applicant for necessary supplies, fuel,
maintenance, and other operating costs associated with these positions.  Also, an
estimated $60,000 should be supplied for the initial purchase of a suitable jet boat to
serve as a platform for the marine officers, with full replacement costs to be paid at
periodic intervals through the life of the license.  

Snake River (above Farewell Bend SP) - To provide an effective marine enforcement and
safety presence on the Snake River above Farewell Bend State Park, patrols need to be
expanded cover the full 25 to 26 weeks during the "warm season" as defined by the
Applicant (May 1-October 31) and to increase the frequency and duration of patrols
during this time period.  The desired result would be a dedicated team of two marine
officers who would spend an estimated 576 hours patrolling the Snake River above
Farewell Bend State Park in coordination with Malheur County Sheriff and Oregon
State Police marine patrols. The estimated cost for two additional seasonal marine
officers is $20,000 per annum adjusted for inflation.  An additional $10,000 per annum,
with periodic adjustments for inflation, should be contributed by the Applicant for
necessary supplies, fuel, maintenance, and other operating costs associated with these
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positions.  Also, an estimated $45,000 should be supplied for the initial purchase of a
suitable jet boat to serve as a platform for the marine officers, with full replacement
costs to be paid at periodic intervals through the life of the license.  

Recommendation:  

The Applicant should provide details of the "existing agreement" referenced in the draft
application and specify how the proposed estimated annual O&M cost of $60,000 would be
utilized. 

The Applicant should make additional significant contributions to improve and enhance
the overall boating safety and law enforcement efforts made by law enforcement agencies
based in Oregon and in conjunction with the efforts of agencies based in Idaho as well as
those of federal agencies with responsibilities in the Hells Canyon Project.  This
contribution should take the form of direct support for the three county sheriffs' marine
patrol programs and/or the Oregon State Police Fish & Wildlife Division marine patrol
functions.  Support is intended to complement existing and future services by effectively
increasing the on-water patrols of the waters in the Hells Canyon Project.  All additional
marine officers should be certified through the Marine Board's Marine Safety and Law
Enforcement Academy.  The detail supporting this recommendation can be found in the
narrative above.  

I.C. E.5.4.4.1.4. Law Enforcement Program

It is not clear whether the Applicant would take a leadership role in convening and
running the proposed biannual law enforcement meetings proposed in this measure.  

The Applicant proposes to provide a forum and limited funds to coordinate resources
among law enforcement agencies. The Applicant would organize biannual meetings about
law enforcement, provide access to its property and facilities, and contribute an estimated
average $15,000 annual O&M cost for years 1 through 30 of a new license.

The measure proposed by the Applicant appears to offer support in the form of
organizational leadership and the use of property and facilities to facilitate biannual
meetings of law enforcement agencies.  It is not clear whether the Applicant would take a
leadership role as the hosting agency.  Such a concept would be in keeping with the level of
commitment the Applicant should be providing to the overall law enforcement efforts
recommended in this letter.  The Marine Board supports a strong leadership role by the
Applicant and also encourages the Applicant to involve all law enforcement agencies, as
well as to invite affected agencies, including the Marine Board and state parks and fish &
wildlife agencies from both states and federal agencies and tribes to participate in the
meetings.  

The proposed measure does not address how desired or necessary changes in the overall
law enforcement program at the project would be made, and how they would be funded,
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should additional resources are required.  There is a strong likelihood that future changes
in various factors such as recreation use, resource conditions, water levels, etc. could justify
substantive changes in approach for law enforcement agencies.  These changes should be
discussed at the biannual meetings, but there is no mechanism indicated in the measure
that anticipates this type of adaptive change.  The Applicant should include periodic
opportunities for strategic changes in the law enforcement program based on major shifts
in use or conditions of the project.  Law enforcement is included in Table E.5-37 relating to
the Recreation Adaptive Management Plan (RAMP) but this relationship is not clearly
stated in this portion of the application.  The relationship between the two needs to be
more clearly described by the Applicant.  The Applicant should also contemplate a means
to fund significant changes in the law enforcement program. 

It is not clear whether the timing for the proposed biannual meetings has already been
determined.  If not, we would suggest an annual meeting prior to the start of the main
(warm) recreation season to discuss strategies, etc. for the upcoming season and an annual
meeting following the end of each (warm) recreation season to debrief.  This approach has
been successful in our experience. 

Recommendation:  

The Applicant should assume a leadership role in convening and running the biannual law
enforcement meetings proposed in this measure.  The Applicant should involve all affected
law enforcement agencies in the proposed biannual meetings.  The Applicant should also
invite other affected state and federal agencies that have an interest in law enforcement to
participate in the proposed biannual meetings.  The Applicant should provide an adaptive
management approach to the law enforcement program and devise a means to fund the
changes.  The Marine Board recommends that the Applicant consider timing the proposed
biannual meetings to precede and to follow the main warm recreation season.  

II. Boating Access and Facilities

Information about boating access and facilities measures is contained in the Section E.5.4.
Applicant's Existing and Proposed Measures or Facilities of the application.  We will use
the headings as presented in the application as the framework for our comments,
questions, and recommendations.

II.A. E.5.4.4.1.1. Provision of Boat Moorage on HCC Reservoirs

Clarify of the scope, intent and funding of the proposed moorage facilities and docks
plan.

The Applicant proposes to work cooperatively with counties and agencies to develop and
implement a plan to provide moorage facilities and docks at developed and dispersed
recreation sites in the Hells Canyon Project. Operation and Maintenance (O&M) of boat
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moorage facilities for HCC reservoirs would be the cooperative responsibility of the
Applicant, counties, and agencies.  The plan would be developed by year 3 and
implementation would be completed within year 5.  The plan would be reviewed for
adequacy 15 years after the new license is issued.  The Applicant would fund this measure
with counties and agencies. The Applicant's portion of the estimated total capital costs for
years 3 through 5 of a new license: $180,000. The Applicant's portion of the estimated O&M
costs for year 15 of a new license: $120,000.

The Marine Board supports the Applicant’s proposal to assess boat moorage needs in the
project area and to prepare a plan conducted in cooperation with counties and agencies,
along with implementation of the plan.  It is not clear, however, what type of moorage
needs the plan is intended to address.  Boaters need to have loading and unloading
structures associated with launch sites.  

These typically are wooden floats intended for temporary, short-term use by boaters as
they launch or retrieve boats at ramps.  There is a need for this type of support facility at
each launch site - a need that does not necessarily have to be included as a part of the study
- and should be considered basic improvements that satisfy minimum standards for boater
safety and convenience.  It is not clear whether these "boarding floats" are intended to be
included in the scope of the "plan".

In addition to boarding floats, boaters can benefit from moorage facilities located at various
points along a linear waterway or large reservoir where they can tie-up for a period of
time, either for safe harbor or for overnight stays.  These needs can be met using wooden
floats or mooring buoys.  Typically, these "transient" moorages are intended to be used by
boaters for up to 72 hours only.   The Marine Board supports including transient moorage
facilities in the scope of the proposed plan.  However, the measure as proposed does not
clearly explain what type of moorage the plan is intended to address.  

The Marine Board has identified the following boat-in sites where transient moorage could
be provided along with upland sanitation; estimated costs in current dollars are also
shown:

Cove boat-in Add transient tie-up, piles and composting toilet. $91,000
Aspen boat-in Add transient tie-up, piles and composting toilet. $91,000
Connor Creek Add boarding floats, piles and composting toilet, 

water well. $75,000
North Island boat-in Add transient tie-up, piles and composting toilet. $91,000
Ashby Creek Add boarding floats, piles and composting toilet. $57,000
Powder Point boat-in Add transient tie-up, piles and composting toilet 

and water. $93,000
Snake River Mine Boat-in Add transient tie-up, piles and composting toilet. $91,000
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The measure also refers to "angling access" as a part of the proposed plan.  It is not clear
whether the Applicant intends to study the need for angling access and boat moorage as
joint or separate facilities.  It is also not clear whether angling access refers to bank or pier
angling or angling from boats.  It has been the experience of the Marine Board that angling
from transient floats or boarding floats should not be encouraged.  A person angling from a
boarding float or transient float can effectively deny or discourage boaters from accessing
the float, frequently resulting in confrontations.  

Also, as in many of the measures where plans are proposed, the Applicant identifies an
estimated cost amount for plan implementation.  Without knowing what results the plan
will produce, the Applicant's estimate essentially represents a ceiling amount the Applicant
appears to be willing to contribute towards plan implementation.  This amount may or
may not adequately cover the costs associated with facilities recommended in the
completed plan.  If the estimate and contribution of the Applicant were below actual costs,
then the cost of fully implementing the plan would presumably fall on "counties and
agencies."  If counties and agencies were unable to pay for elements of the plan that the
Applicant does not fund, then the plan would not be fully implemented. 

It is also unclear whether the review of the boat moorage plan in year 15 could result in
additional funding being provided by the Applicant.

Recommendation:  

The Marine Board recommends that the Applicant further clarify the scope and intent of
the proposed plan.  As a part of the final application, the Applicant should reevaluate
boating proposals at all sites in the project area and determine whether basic boarding
floats either exist or are included as a part of proposed measures.  This review does not
need to be included as a part of the proposed boat moorage plan and any results should be
incorporated as a part of appropriate individual site measures presented in the final
application.  The Applicant should also recognize in the application that the estimated cost
associated with the plan and implementation may be not be adequate and state clearly
whether the Applicant or its partners will be responsible for supplying additional funds to
fully implement the plan.  The Applicant should also indicate whether additional
Applicant funding would be contributed as a result of the review in year 15.  The Applicant
should also clarify the type of "angler access" referred to in the application.  

II.B. E.5.4.4.1.2. Enhancement of Litter and Sanitation Plan

The Applicant should identify and implement an appropriate approach to collect and
dispose of gray water and human waste generated by boaters who use the Hells Canyon
Project.  

The Applicant proposes to enhance the existing litter and sanitation program by providing
additional portable and vault toilets at appropriate dispersed recreation sites and by
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implementing a biannual litter pick-up program.  The Applicant would operate and
maintain the litter and sanitation program and its enhancements.  The Applicant would
fund this measure. The estimated initial capital costs for year 1 of a new license: $60,000.
The estimated average annual O&M costs for years 1 through 30 of a new license: $55,000.

It does not appear that the Applicant is considering the installation of boat pumpouts,
portable potty dump stations or floating restrooms on the reservoirs in the Hells Canyon
Project.  These facilities have been successfully used throughout Oregon and around the
country to reduce the entry of gray water and human waste generated by boaters into
waterways.  The federal Clean Vessel Act (CVA) has provided funds to states for these
types of improvements.  In Oregon, the State Marine Board administers these funds.  Idaho
is also eligible to receive funding through this federal program.  This program is subject to
reauthorization by Congress during the upcoming year.  It is not known whether Congress
will choose to renew funding for this program.  

The Marine Board's 2001-2006 Boat Waste Disposal Plan for Coastal and Inland Waters
identifies the following needs on the Oregon side of the Hells Canyon Project:

Farewell Bend State Park - New dump station with landside holding tank and utility
extension.  Estimated cost in 2001 dollars $12,500.

Hewitt Park - New pumpout and dump station combination with municipal sewer
hook-up, landside utility extension, pumpout, tie-up floats, gangway to pumpout and
waterside utility extension.  Estimated cost in 2001 dollars $82,000.

A BLM site north end of Brownlee Pool - Floating restroom.  Estimated cost in 2001
dollars $90,000.

Powder River Arm - Floating restroom.  Estimated cost in 2001 dollars $90,000.

If CVA funding is reauthorized the Marine Board may be in a position to provide
assistance for the purchase and installation of these types of facilities, depending on
demand for funds and other priorities statewide.  If not, the Applicant should consider
incorporating contingency funds as a project mitigation and enhancement measure to
address these needs.  

In addition, these facilities require frequent maintenance.  Floating restrooms need to be
deployed for use in warm-weather months and decommissioned and winterized during
the off-season.  When in place on the reservoir, they need to be serviced by boat and
pumped out at regular intervals or hauled to shore for servicing.  Pumpouts and dump
stations need to be checked and serviced regularly.  The Applicant should address the
maintenance and replacement costs associated with these facilities. 

Oregon law requires all foam flotation used in floating structures to be fully encapsulated
to prevent the dissemination of particulate foam beads into state waters.  A permit from the
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Marine Board must be obtained for all new construction involving foam floatation or
significant renovations of existing structures with foam floatation.  We do not know
whether Idaho has similar requirements, but we would highly recommend that the
Applicant consider using only fully encapsulated foam in any future projects requiring
floatation.  Information about the Oregon law and permit process is enclosed with this
letter.  The Applicant should recognize Oregon requirements with respect to foam flotation
and affirm in the application its intent to comply with these requirements.  A brochure
describing these requirements is enclosed.

The Marine Board provides annual funding to support the Oregon Adopt-a-River Program,
which is administered through SOLV - a non-profit volunteer-based program designed to
combat litter and vandalism.  The Adopt-a-River Program coordinates the efforts of
citizens and groups willing to commit to removing litter twice a year from a designated
two-mile segment of a river or stream.  In addition, SOLV organizes the Down by the
Riverside event, an annual enhancement and cleanup at public parks along rivers and at
lakes statewide.  We encourage the Applicant to consider utilizing these programs in
association with the litter and sanitation measures described in the application.  Brochures
describing these programs are enclosed.

Recommendation:  

The Marine Board recommends that the Applicant identify and implement an appropriate
approach to collect and dispose of gray water and human waste generated by boaters who
use the Hells Canyon Project.  The Applicant should consider the needs identified in the
Marine Board's Boat Waste Disposal Plan (a copy of which is enclosed) as well as other
potential improvements and address maintenance issues relative to any facilities proposed
in the application.  The Marine Board also urges the Applicant to only utilize foam
floatation that is fully encapsulated, as required by Oregon law.

II.C. E.5.4.4.1.5. Recreation Adaptive Management Plan

All boating facilities should be designed and developed at a level at least commensurate
with Applicant owned and operated facilities.

The Applicant proposes a recreation adaptive management plan to ensure the adequacy of
existing recreation measures.  Monitoring would be used to indicate when change is
needed in the level of recreation development or management.  Changes or additions to
PM&E measures would be based on trends, visitor preferences, facility conditions,
monitoring, and other requirements as established.  Consultation with appropriate
agencies and entities would occur every 6 years.  Monitoring efforts would occur annually,
while surveys for social indicators and general recreational use would occur every 6 years.
Reporting would occur annually and every 6 years (comprehensive report). Developing,
operating, and maintaining the recreation adaptive management plan would include
agency consultation.  The Applicant would fund the construction, and O&M associated
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with this measure. The estimated capital cost every sixth year (beginning year 9 through
year 27) of the new license period: $300,000.  The Applicant's estimated O&M cost every
sixth year (beginning year 6 through year 24) over the life of the license would be $450,000.

The Marine Board supports the concept of the Recreation Adaptive Management Plan and
encourages the Applicant to include us as an appropriate agency to participate in the
proposed consultations.  However, we would suggest that an adaptive management
approach is not needed to ensure that basic facilities, which meet at least minimally
acceptable standards for public health, safety and usefulness, are provided to the recreating
public.  In our assessment, several boating sites located on the Oregon side of Hells Canyon
Project are in a substandard condition and present a variety of problems to boaters wishing
to use them.  These include: Carters Landing and the Oxbow Boat Launch on Oxbow
Reservoir; Bob Creek and Westfall on Hells Canyon Reservoir; and Oasis and Swede's
Landing on Brownlee Reservoir.  While the application proposes various improvements at
these sites, it is difficult to determine what standard of design the proposed boating
facilities will meet, other than ADA guidelines.  

The Marine Board has developed layout and design guidelines for recreational boat
launching and transient tie-up facilities that we utilize when designing site improvements
funded through our grant program.  

A copy of these guidelines is enclosed with this letter and we encourage the Applicant to
review proposed boating facilities against these guidelines. 

Similarly, the need to regularly replace aged facilities should not have to be a product of
the proposed RAMP process.  These needs can be anticipated and included in the
application now.  Enclosed are tables developed by the Marine Board that show the life
expectancy of various boating facility components as well as our most recent construction
costs estimates for boating facilities.  We would encourage the Applicant to review these
tables to determine whether the RAMP and the capital cost estimates proposed every six
years effectively present the best means to periodically replace aging facilities.  

It is difficult to know whether the proposed $300,000 for capital costs and $450,000 for
O&M every six years are adequate to cover the potential recreation development, facility
replacement, and operation and maintenance that will be needed.  It is not clear in the
application whether changing conditions and the results of monitoring could result in
greater investments by the Applicant than the estimates identified.  The Applicant should
indicate a willingness to consider adjusting future investments in recreation facilities,
operation and maintenance should the RAMP or other factors justify them.  

Recommendation:  

The Marine Board recommends that the Applicant review all boating improvements
proposed on the Oregon side of the project against Marine Board design and layout
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guidelines.  The Applicant should provide assurances in the application that all boating
facilities will provide a level of development and design function that are, at the very least,
commensurate with Applicant owned and operated facilities.  Where these conditions are
not present or programmed in the application, the Applicant should program the resources
to assist other public partners in developing and maintaining facilities to this level over the
life of the license.  Achieving this level of development and maintenance should be
provided for in the application and separate from the RAMP.   

The Marine Board recommends that the Applicant clarify whether the replacement of aging
facilities is an activity that must pass muster through the proposed RAMP process.  The
Applicant should consider identifying, independent of the RAMP, a replacement schedule
and costs for facilities that are most likely to be permanent fixtures at sites throughout the
term of the license.

The Marine Board recommends that the Applicant clearly indicate whether funding above
the $300,000 for capital costs and $450,000 for O&M every six years, as identified in the
application, are subject to revision if the need for additional funds is indicated as part of
the RAMP.

II.D. E.5.4.4.3.2. Enhancement of Copper Creek Dispersed Recreation Site

The draft application should discuss boating access needs on the Oregon side of Hells
Canyon Reservoir.

The Marine Board's Six Year Statewide Boating Facilities Plan (1999-2005) indicates a
potential new boating access site could be sited in the vicinity of Copper Creek.  The Plan
calls for parking, access road, launch ramp, boarding floats, piles, and vault toilets at an
estimated cost of $75,000.  The application does not discuss boating access needs on the
Oregon side of Hells Canyon Reservoir, other than Copperfield boat launch.  The Marine
Board believes that additional boating access is warranted and is willing to work with the
Applicant to identify a suitable site.

Recommendation:  

The Marine Board recommends that the Applicant consider needs for additional boating
access on the Oregon side of Hells Canyon Reservoir in the vicinity of Copper Creek.

II.E. E.5.4.4.3.6. Enhancement of Bob Creek Section B Dispersed Recreation Site

The Applicant should consider the need for additional boating access on the Oregon
side of Brownlee Reservoir

The Applicant proposes to develop a site plan and to implement elements of the site plan.
Elements could include but are not limited to designating Bob Creek Section B site a day-
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use site, defining shoreline access, and eliminating boat launching. O&M of the Bob Creek
Section B site would be the responsibility of the Applicant.

The Marine Board's Six Year Statewide Boating Facilities Plan (1999-2005) indicates the
need to improve boating access on the Oregon side of Brownlee Reservoir in the vicinity of
Bob Creek.  The Plan calls for a hard surface ramp, asphalt parking, boarding floats, piles,
access road, water, well, and vault toilets at an estimated cost of $180,000.  The application
proposes to eliminate the existing primitive boat launch area but provides no justification.

Recommendation:  

The Marine Board recommends that the Applicant consider needs for additional boating
access on the Oregon side of Brownlee Reservoir.  In addition, the Applicant should
explain the rationale behind the proposed elimination of boat launching at Bob Creek.

II.F. E.5.4.4.3.8. Enhancement of Westfall Dispersed Recreation Site

Improvement to boating facilities on the Oregon side of Hells Canyon Reservoir at the
Westfall site should be considered in the application.

The Applicant proposes working cooperatively with the Bureau of Land Management
(BLM) to develop a site plan and to implement elements of the site plan. Elements could
include providing 5 to 8 universal campsites, each with a picnic table and fire ring, and
installing a vault toilet. O&M of Westfall would be the responsibility of the BLM.

The Marine Board's Six Year Statewide Boating Facilities Plan (1999-2005) indicates the
need to improve boating access on the Oregon side of Hells Canyon Reservoir.  The Plan
proposes to add asphalt parking, access road, boarding floats, piles, water, and well at an
estimated cost of $77,000.  These improvements appear to be in addition to those identified
in the application

Recommendation:  

The Marine Board recommends that the Applicant consider needs to improve boating
facilities on the Oregon side of Hells Canyon Reservoir at the Westfall site.  

II.G. E.5.4.4.3.10. Enhancement of Oxbow Boat Launch

Consideration of the Marine Board’s design and layout guidelines should be given
when designing improvements to the Oxbow Boat Launch.
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The Applicant proposes to enhance the Oxbow Boat Launch by providing designated
traffic flow areas, a concrete boat ramp, a turnaround adjacent to the boat ramp, and
parking for vehicles and boat trailers. The Applicant would also enhance access according
to ADA guidelines and standards. The Applicant would continue to operate and maintain
Oxbow Boat Launch and its enhancements.  The estimated capital cost for construction for
year 3 of a new license: $80,000.

The Marine Board supports this proposal and suggests that Applicant consider the Marine
Board's design and layout guidelines and facility cost estimates when designing
improvements.   

II.H. E.5.4.4.3.11. Enhancement of Carters and Old Carters Landing Recreation
Sites

The Applicant should consider the Marine Board's design and layout guidelines and
facility cost estimates when designing improvements to Carters and Old Carters
Landing Recreation Sites.

 The Applicant proposes to implement elements of an existing site plan. Elements may
include but are not limited to designating traffic flow areas and vehicle and boat trailer
parking; providing universal campsites with picnic tables and fire rings; providing a day-
use area with picnic tables; constructing a concrete boat ramp; and enhancing access
according to ADA guidelines and standards. The Applicant would continue to operate and
maintain the sites and their enhancements. The Applicant would fund this measure. The
estimated capital cost for construction for years 1 through 3 of a new license: $80,000.

Recommendation:

The Marine Board supports this proposal and suggests that Applicant consider the Marine
Board's design and layout guidelines and facility cost estimates when designing
improvements.   

II.I. E.5.4.4.4.1. Enhancement of Hewitt and Holcomb Parks

The Applicant should include boating facility enhancements and replacements in the
scope of items to be considered in the site plan for Hewitt and Holcomb parks.

The Applicant proposes to develop a site plan for Hewitt and Holcomb parks in
cooperation with Baker County to define the extent of future development.  If demand
becomes consistently high, and is so indicated by the recreation adaptive management
plan, consultation with the appropriate agencies would be used to determine the
appropriate level and extent of recreation development to best accommodate recreational
use and demand at this site, while also protecting other resource values.  Site, scope, and
location of improvements would be based on trends, visitor preferences, facility conditions,
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and other requirements as established by the plan.  At Hewitt Park, elements of the plan
could include but are not limited to landscaping, providing a new toilet facility and a fish-
cleaning station, and widening the road between the parks.  At Holcomb Park, site plan
elements could include designating RV campsites with electrical and water hookups,
redesigning park layout, improving the day-use area, and providing picnic shelters and a
vault toilet.  O&M of Hewitt and Holcomb parks and enhancements would be the
responsibility of Baker County.  The Applicant and Baker County would share the
construction costs associated with this measure. The Applicant's portion of the estimated
total capital cost for years 1 through 3 of a new license: $100,000.

Over the years, the Marine Board has invested a total of $115,828 in grant funds to improve
boating facilities at Hewitt Park and $285,044 at Holcomb Park.  The Applicant’s proposed
measure does not reference improvements to boating facilities at either site.  While existing
facilities are suitable and usable by the public, periodic replacements of floats and piles,
resurfacing and replacement of ramps and parking areas and upgrades to restrooms and
other support facilities will need to be performed in future years.  While the Marine Board
may be able to assist in funding some of these future improvements, we believe that the
application should recognize these needs and program Applicant funding to contribute to
these improvements.  

In addition, the Marine Board has contributed over $100,000 for routine maintenance at
Hewitt Park since 1985 and $28,900 for Holcomb since 1993.  Even with this help from our
Maintenance Assistance Program, Baker County has struggled to operate and maintain
boat facilities and other park amenities, given recent low reservoir levels and poor
attendance.  The Marine Board believes that the Applicant should contribute annual
funding to complement County and Board funds in order to ensure these sites and facilities
are adequately maintained. 

Recommendation:  

The Marine Board recommends that the Applicant include boating facility enhancements
and replacements in the scope of items to be considered.  Applicant funding to assist with
these enhancements and replacements should be included in the application.  In addition,
the Marine Board recommends that the Applicant share in the cost of maintaining both
sites, including boating facilities and include funding for this purpose in the application.

II.J. E.5.4.4.5.1. Development of Low-Water Boat Launch at or near Swedes
Landing

The Applicant should ensure the proposed low-water boat launch at or near Swedes
Landing is consistent with the Marine Board’s layout and design guidelines. 

The Applicant proposes to work cooperatively with the BLM, Baker County, and the
Oregon State Marine Board to find a suitable location, develop a site plan, and implement
the site plan for a low-water boat launch. O&M of the boat launch at or near Swedes
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Landing would be the responsibility of the Applicant.  The Applicant, the BLM, Baker
County, and the Oregon State Marine Board would share construction costs associated
with this measure. The Applicant's portion of the estimated total capital cost for years 1
through 3 of a new license is $250,000.

The Marine Board supports this proposal.  However, the Marine Board cannot guarantee
that we will be able to participate in funding this proposal.  The Marine Board has
developed layout and design guidelines for recreational boat launching and transient tie-
up facilities that we utilize when designing site improvements funded through our grant
program.  A copy of these guidelines is enclosed with this letter and we encourage the
Applicant to review proposed boating facilities against these guidelines. 

Recommendation:  

The Marine Board recommends that the Applicant indicate that additional funding to
implement the proposal would be sought from various sources, including a potential grant
from the Marine Board.  

II.K. E.5.4.4.5.3. Enhancement of Spring Recreation Site

Spring Recreation Site should include several elements and be consistent with the
Marine Boards design and layout guidelines.

The Applicant proposes to work cooperatively with the BLM to develop a Spring
Recreation site plan and to implement elements of that site plan. Elements could include
but are not limited to redesigning site layout, designating numerous universal campsites
with picnic tables and fire rings, reconstructing the boat ramp, improving boat trailer
parking, improving the fish-cleaning station, providing boat moorage, providing potable
water, and constructing vault toilets. O&M of Spring Recreation Site and its enhancements
would be the responsibility of the BLM. 

Recommendation:

The Marine Board supports this proposal and suggests that Applicant consider the Marine
Board's design and layout guidelines and facility cost estimates when designing
improvements.  

Omissions

In our review of the draft application material we were unable to locate any proposed
mitigation or enhancement measures for Farewell Bend State Park.  We are aware that
there is a need for a breakwater or similar protection measure to protect the public and the
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facilities at the boat launch area. Assuming that existing boating facilities are suitable and
usable by the public, periodic replacements of floats and piles, resurfacing and replacement
of ramps and parking areas and upgrades to restrooms and other support facilities will
need to be performed in future years.   The Applicant should consider the needs the
Oregon Parks and Recreation Department at Farewell Bend State Park and propose
mitigation and/or enhancement measures for this important recreation resource.

In addition, we could not find any discussion of the potential threats posed by the
introduction of invasive aquatic nuisance species - particularly zebra mussel, hydrilla and
mitten crab - at the project.  These nonnative species have had negative, if not disastrous,
impacts on native fish, stream ecology, recreation opportunities, and project facilities in
California and other states.  A plan to prevent the introduction of these species and to
manage them should be inadvertently introduced needs be developed and implemented.

Conclusion

In closing, boating facilities and services on the Oregon side of the Hells Canyon Project
have been under-funded for years, in our view, both by the Board and IPC.  While the
Board has invested modest amounts of funding for boating facilities and enforcement
activities in the past, we do not anticipate being able to significantly increase our
investments in the future.  Similarly, other state, federal and local agencies are limited in
their abilities to make significant investments in boating facilities and services within the
Hells Canyon Project.  

Therefore, we believe that relicensing provides Idaho Power Company with an
opportunity to choose to re-invest future revenues from power generated by the Hells
Canyon Project and significantly improve boating facilities and services in Oregon.  Studies
completed by IPC indicate that a significant percentage, if not the majority, of recreation
users come from Oregon.  We hope that IPC will accept the challenge of meeting the needs
of these visitors and users by providing them with adequate safety and enforcement
services project-wide and quality facilities at suitable locations in Oregon.  

We are eager to work with IPC, other state agencies, federal agencies and the affected
Oregon counties to enhance boating opportunities and experiences associated with the
Hells Canyon Project.  Do not hesitate to call on us if you have questions regarding our
comments.
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January 7, 2003

Craig A. Jones
Hells Canyon Relicensing Project Manager
Idaho Power Company
PO Box 70
Boise ID 83707

Dear Mr. Jones:

Our issues with the Idaho Power Company Hells Canyon Complex Draft
Application focus entirely on our one affected property, Farewell Bend State
Park.

At E.5.1.2.3. on page E.5-11, the Draft Application presents some outdated or
incomplete information about the recreation amenities at Farewell Bend State
Park.  The following information should replace outdated information or be added
to the description for Farewell Bend State Park:

• The campground now offers 101 RV sites with electrical and water
hookups.

• Primitive campsites have been reduced to 30.
• Four walk-in tent sites are now designated as hiker/biker sites.
• ADA accessible rest rooms, showers, and campsites.  
• Lighted boat ramp and docks.
• Designated swimming area (unguarded) in Brownlee Reservoir.
• Group tent camping area.

It is difficult for us to assess the adequacy of the Draft Application’s proposed
protection, mitigation and enhancement measures for non-IPC owned recreation
facilities because that information does not appear in the Draft Application but is
being reserved for the Final Application.  In a letter to IPC dated May 31, 2002,
we attached, for your consideration as protection, mitigation and enhancement
measures (PMEs), a list of improvements and upgrades that are needed at
Farewell Bend State Park.  That list is attached to these comments.  Of greatest
need to the park is the upgrading of the inadequate 20 amp electrical service at
our RV sites and an improved RV dump station.

Another important concern for the park is resource damage.  The operation of
Brownlee Reservoir results in significant pool fluctuations.  The water level
fluctuations, and perhaps other factors, are causing resource damage in the form
of significant bank erosion along the Farewell Bend State Park shoreline.   This
condition is detrimental to the park itself and presumably the reservoir, and
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impairs access to the reservoir by bank fishermen and other recreationists at the
park.  Oregon Parks and Recreation Department review of the application
document (recreation components) thus far has not encountered an analysis of
this issue on Brownlee Reservoir with respect to recreation impacts, or how or if
IPC proposes to address it.

The application notes at E.5.1.2.3. on page E.5-11 that IPC donated the land
where Farewell Bend State Park is located to the State of Oregon for recreational
development.  We believe this establishes a clear nexus between the
hydroelectric project and the recreation facilities at the park in support of the
variety of PMEs we have proposed.  Some of the improvements we’ve proposed
have a more direct and apparent benefit to the recreating public than others and
may have more appeal to IPC as a mitigation investment.  We look forward to
working with IPC in jointly identifying those measures and formulating a
mitigation package for Farewell Bend State Park.

Sincerely,

Steven C. Brutscher
Rivers Program

Enclosure: Potential PM&Es for Farewell Bend State Park

Q:\HYDRO\HELLSIPC\Comment Letter to IPC RE HCC Draft Application 1_7_2003.DOC 
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Potential PM&Es for Farewell Bend State Park

DFC #1. Optimize a spectrum of appropriate recreational opportunities, while
sustaining healthy land and water resources.

Goal-Services
1. Provide sanitation facilities.

a. Install fish cleaning station  $30,000 
b. Replace 1 drain field and septic tank $23,000

2. Provide potable water
a. Install water treatment  $15,118
b. Install new well and reservoir  $50,000

3. Provide adequate maintenance at areas receiving recreation use.
a. Construct new shop  $350,000
b. Upgrade irrigation system $50,000 

4. Provide security and safety measures
a. (see Access, Goal 2.a)

5. Allow for vendor/concession services and resort opportunities.
6. Provide and enhance education, information and interpretive opportunities.

a.  Renovate existing office into visitors/interpretive/camp store.  $44,000

Goal-Access
1. Maintain, provide and improve appropriate road access.

a. Replace 1000 linear feet of roadway curbing.  $36,522
2. Maintain, provide and improve appropriate water access.

a.   Restore/protect shoreline  $500,000+  (Terrestrial PM&E?)
b. Construct riverside trail  $20,000 

7. Maintain, provide and improve other appropriate land based access.
a. Overlay existing asphalt trails  $19,875

Goal-Facilities
1. Provide land-based facilities.

a.   Construct picnic shelter in day use area. $53,000
b. Construct registration/office building  $206,859
c. Construct playground  $33,124 

2. Provide water-based facilities.

Goal-Recreational Opportunities
1. Provide opportunities for land based recreational use.

a. Replace 52 RV electrical hookups in Campground A  $171,124
2. Provide opportunities for water based recreational use.

a. (see Access, goal 2.a)
b. Install handicapped access fishing piers (2)  $75,000
c. Install weir or dike to protect boat launching area and users $70,000
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DFC #2. An aesthetically pleasing experience is available to the public, while
sustaining healthy land and water resources.

Goal
1. Protect and enhance auditory, visual and olfactory features.

a. (see Access, goal 2.a)

Issues related to IPC project impacts and Farewell Bend State Park

1. IPC projects, primarily the operation of Brownlee Dam, have significant impacts
on the operation of the park. 

2. The magnitude and frequency of water level fluctuations on Brownlee reservoir
affect available recreational opportunities accessed through the park.

3. Farewell Bend S. P. was designed considering reservoir access as its major
recreational draw.  Its other major attraction today is it’s close proximity to I85.
Overnight travelers still account for a significant amount of use, although it is
generally for short stays.

4. Park operations saw the highest public use in the 1980,s when reservoir levels
were the most consistent during the main season (May-September). Then, it was
generally accepted that the park campgrounds and launching facilities would have
high occupancy rates and overflow conditions would exist frequently from mid-
May through September.  An exception was in mid-August and in times of
inclement weather.  Days use activity, besides launching, was moderately high but
is nearly nonexistent today.  Use trends before the main season fluctuations
indicated that use would continue to grow throughout the 1990s. Present use has
diminished and overflow conditions rarely exist except on holiday weekends.

5. OPRD data suggests that recreational use and visitor satisfaction has decreased in
correlation to the random fluctuations of reservoir levels during the main season.

6. Reservoir fluctuations have damaged shorelines and riparian zones in the park.
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