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SCHEDULE A: ADDITIONAL INFORMATION REQUEST WQ-2 
TEMPERATURE CONTROL 

Time Required: 9 months 
Nearly all of the agencies, Tribes, and NGOs involved in this proceeding have requested that you evaluate the 

potential benefits of modifying the Brownlee intake to allow the depth of withdrawal to be adjusted to provide some 
control over the temperature of water that is discharged from the project.  Your application, however, provides little 
information about this potential enhancement measure.  In our EIS on this licensing action, we will need to consider 
the costs and benefits of this and other measures that could protect and enhance aquatic resources.  Therefore, you 
should evaluate this measure and provide the information that is listed below.  We will use this information to 
examine the effects of variable level releases in terms of improving the reproductive success and growth of fall 
chinook and effects on other aquatic resources downstream of the project. 

Since low oxygen levels frequently occur in the deeper parts of the water column at Brownlee reservoir, your 
evaluation will need to consider the effects of installing and operating a temperature control structure on 
downstream DO levels and, if it is needed to avoid adverse effects, the oxygenation of water that is withdrawn at 
depth from the reservoir.  Your evaluation should also consider improvements expected from implementation of the 
reservoir aeration and turbine venting measures that you proposed in your license application. 

To allow us to evaluate this measure, please provide the following information with your evaluation: 
(a) Conceptual design report. 

Within 3 months of the date of this AIR, please prepare and file with the Commission a conceptual design 
report on alternative designs for temperature control structures that could be installed at the Brownlee 
intake.  The first part of this report should identify seasonal temperature and DO objectives designed to 
enhance conditions for fall chinook spawning, incubation, rearing, and migration in the Hells Canyon reach.  
These objectives should encompass:  (1) providing cooler water during the early part of the fall chinook 
spawning season; (2) accelerating the warming of water temperatures in the spring to promote growth and 
early emigration; and (3) providing adequate DO levels.  The second part of the report should provide 
conceptual designs and costs of alternative temperature control structures, including any oxygenation 
measures that may be needed to meet DO objectives. 
Your report should include conceptual designs and costs (capital and operation and maintenance [O&M] 
separately) for at least the following alternatives: 
(i) Full depth control (to a depth of approximately 250 feet below full pool) for at least 10,000 cfs of 

intake capacity.  This would entail construction of a full height, gated intake tower and a conduit 
leading to the intake for unit 5 (11,800-cfs capacity) or to multiple units (units 1 through 4 have a 
5,675-cfs capacity for each unit).  

(ii) Depth control for all units within the range that is possible using the existing intake channel (up to 
approximately 150 feet below full pool).  This could entail a gated structure across the entrance of the 
intake channel.  

(iii) A combination of Subparts (i) and (ii).  
(iv) Full depth control (to a depth of approximately 250 feet below full pool) for all units.  This could be 

accomplished using a control structure constructed across the entrance of the intake channel with a 
large conduit leading to a gated intake tower. 

(b) Preliminary screening of alternative designs to meet temperature objectives. 
Within 6 months of the date of this AIR, prepare and file a report that lists each alternative design and 
evaluates the potential effectiveness of each alternative design for meeting the temperature objectives 
identified in part (a).  Your assessment should include modeling of conditions in each of the 5 
representative years (1992, 1994, 1995, 1999, and 1997) under proposed operations and for the flow 
augmentation scenario described in Scenario 2 of AIR OP-1, Operational Scenarios.  This report should 
identify a preferred design that is considered to be the best suited for meeting the temperature objectives 
that were defined in Part 1 of AIR WQ-2. 

 



Temperature Control Idaho Power Company 

Page 2 Final Report AIR WQ-2 (Hells Canyon FERC No. P-1971-079) 

Schedule A (continued) 

(c) Detailed evaluation of the preferred design. 
Within 9 months of the date of this AIR, prepare and file a report that provides a detailed evaluation of the 
potential effectiveness of the preferred design that was identified in part (b) of AIR WQ-2.  This report 
should include modeling of the temperature and DO levels of waters discharged from Hells Canyon dam 
for each of the 5 representative years (1992, 1994, 1995, 1999, and 1997) under proposed operations and 
for the flow augmentation scenario described in Scenario 2 of AIR OP-1, Operational Scenarios.  Your 
evaluation should include multiple model runs as needed to develop and refine a seasonal strategy for 
withdrawing water from selected depth(s), including blends of water drawn from more than one depth, to 
meet the seasonal temperature objectives identified in part (a) of AIR WQ-2.  Your report should identify a 
preferred seasonal withdrawal strategy and determine the timing and amount of oxygen that would need to 
be added to outflows from the Brownlee development to meet the DO objectives identified in part (a) of 
AIR WQ-2.  In addition, please provide a qualitative evaluation of the potential effects of that strategy on 
ammonia levels, pH levels, and concentrations of mercury and organo-chlorine compounds in the waters 
discharged from Hells Canyon dam.  In your simulations, please assume implementation of aeration of 
Brownlee reservoir as you have proposed, as well as venting of Brownlee units 1 through 5.  Also provide a 
proposed implementation schedule and a detailed estimate of design, construction, and operation costs 
(including any oxygen augmentation measures that are needed to meet DO objectives that are not explicitly 
addressed in AIR WQ-1, Dissolved Oxygen Augmentation) and any effects on project generation or 
dependable capacity from implementing the preferred alternative.  Please provide your estimate of capital 
and operating costs and any effects on project generation or dependable capacity by year over the term of 
the next license, assuming a 30-year license. 

For your proposed withdrawal strategy, please provide plots of the following information for both proposed 
operations and for the flow augmentation scenario:  

(i) A plot of simulated hourly water temperatures below Hells Canyon dam from January 1 through 
December 31 for each of the 5 representative years (1992, 1994, 1995, 1999, and 1997). 

(ii) A plot of simulated hourly DO levels below Hells Canyon dam from January 1 through December 31 
for each of the 5 representative years (1992, 1994, 1995, 1999, and 1997). 

(iii) Semi-monthly plots (February, April, June, August, October and December) of simulated temperature 
and DO isopleths in Brownlee reservoir for each of the 5 representative years (1992, 1994, 1995, 1999, 
and 1997).  These plots should be similar in format to the plots that you provided in figures 13 and 26 
of Technical Appendix E.2.2-2, except that each plot should be provided in a full-page, black-and-
white format. 

(iv) A qualitative evaluation of the potential effects on ammonia levels, pH levels, and concentrations of 
mercury and organo-chlorine compounds in the waters discharged from Hells Canyon dam for each of 
the 5 representative years (1992, 1994, 1995, 1999, and 1997). 

Each of these graphs should be provided in a full-page black-and-white format to ensure that all data series are 
visible both in hard copy and electronic formats.  To facilitate side-by-side comparisons, please provide the same 
graphs for your current and proposed operations1 using the existing intake configuration and the current depth of 
withdrawal.2   Please use the same scale and format that you use in the graphs that you provide in your response to 
parts (e)(i) through (e)(iv) of AIR OP-1. 

Include comments from NOAA Fisheries, FWS, IDFG, IDEQ, ODFW, ODEQ, CRITFC, NPT, SBT, SPT, 
BPT, CTUIR, and CTWS on the information identified in parts (a), (b), and (c) of this AIR and your response to 
their comments with your filing. 
 

                                                      

1 In AIR OP-2, Current Operations Scenarios, we ask you to determine whether your proposed operations are the 
same as your current operations.  

2 If agreement can be achieved with the consulted agencies, the number of alternatives, scenarios, and time-steps 
(days and months) that are modeled in parts (a) and (b) of this request can be reduced.  
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1.  INTRODUCTION 

In accordance with FERC AIR WQ-2, this report provides conceptual designs and estimated costs for 

alternative temperature control structures that “could be installed at the Brownlee intake” 3. AIR WQ-2 

requires that the first part of the report identify “seasonal temperature and DO objectives designed to 

enhance conditions for fall chinook spawning, incubation, rearing, and migration in the Hells Canyon 

reach”, specifying that these objectives should encompass: (1) providing cooler water during the early 

part of the fall chinook spawning season; (2) accelerating the warming of water temperatures in the spring 

to promote growth and early emigration; and (3) providing adequate DO levels. IPC addresses these 

objectives in this report. However, factual issues remain as to whether the measures contemplated by 

AIR WQ-2 would provide any benefits to the fall chinook resource below Hells Canyon Dam. Idaho 

Power Company believes, based on extensive scientific evidence, that the HCC, under its current 

configuration and operations, adequately protects and supports fall chinook spawning and rearing.4 This 

protection and support includes adequate water temperature and dissolved oxygen conditions below the 

project.5 Legal issues also remain relating to whether implementation of the measures that are the subject 

of AIR WQ-2 would “enhance” the fall chinook resource within the meaning of the Federal Power Act.6 

By completing AIR WQ-2 and submitting this report, IPC neither waives nor abandons its previous 

objections or the factual and legal defenses to AIR WQ-2. 

The second part of this report provides conceptual designs and costs, including conceptual oxygenation 

measures to meet DO objectives, for alternatives with the characteristics specified by FERC in AIR 

WQ-2. To comply with AIR WQ-2, several potentially feasible selective withdrawal concepts were 

developed, and reconnaissance level plans and construction cost estimates for most of the potentially 

feasible structures were prepared. From these conceptual and reconnaissance level plans and estimates, 

five alternatives have been selected for further evaluation. Tables 1 and 2 identify the alternatives selected 

for further evaluation, along with reconnaissance level construction and operation cost estimates. 

                                                      

3 Although IPC’s preliminary review indicates that the submitted alternative designs “could” be installed at the 
Brownlee intake, substantial issues related to the technical and economical feasibility of installing such alternatives 
remain for later review and analysis. 

4 Support for this position is contained in the FLA and is summarized in the Request of Idaho Power Company for 
Rehearing and Request for Stay Pending Decision (“IPC’s Request”) dated July 29, 2004. 

5 The best available information indicates that current water temperature and DO conditions below the HCC 
adequately support salmonid uses. See generally the FLA, IPC’s Request, and IPC’s Petition to Initiate a Process 
for Site Specific Criteria for Hells Canyon Snake River, August, 2004, Appendix D. 

6 IPC maintains that such measures cannot be considered “enhancement” under the FPA, because the purpose of 
such measures is to mitigate for the effects of the downstream federal projects, not for the effects of the HCC. See: 
IPC’s Request. 
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The five alternatives selected for further evaluation in accordance with AIR WQ-2 were selected because, 

based on our preliminary evaluations, they best complied with the descriptions of the selective withdrawal 

alternatives provided by FERC in AIR WQ-2, and because they were identified to be the most effective, 

least cost methods to achieve the downstream water temperature and DO objectives in AIR WQ-2. There 

are three other alternatives that might achieve the objectives even more efficiently; however, the short 

time period available to respond to this AIR precluded further assessment of these alternatives at this 

time. These three alternatives are: a pump-and-pipe system to lift hypolimnion water into the intake 

channel, air bubble upwelling of the hypolimnion in the powerhouse forebay, and construction of a 

selective withdrawal curtain across the width of the reservoir upstream of the powerhouse intake. 

Four considerations are critical to the evaluation of the adequacy of any potential alternatives. The first 

critical consideration is that the cooling potential of selective withdrawal structures at Brownlee is 

principally limited by the amount of inflows and spring flood control operations. In a high inflow year, 

with a corresponding flood control draft, the average reservoir temperature will be substantially warmer 

in late summer and fall than it will be in a low inflow year. Thus, in a high flow year, it may not be 

possible to attain the fall temperature targets with any type of selective withdrawal structure. In low and 

moderate inflow years, with much more limited flood control drafts, it is more feasible to minimize the 

hypolimnion water temperature and thus have a greater potential impact on downstream temperatures in 

the fall. 

A second critical consideration is that the amount of cold water that can be stored in Brownlee is limited, 

which correspondingly limits the amount of cooling of water downstream that can be accomplished 

through selective withdrawal at Brownlee Reservoir. 

A third critical consideration is that the amount of cold water available in Brownlee Reservoir below the 

sill of the existing intake is even more limited than the total amount of cold water that can be stored in the 

reservoir. Thus, deep withdrawal structures may have a lower benefit versus cost ratio than structures in 

the intake channel. 

A fourth consideration critical for assessment of the effectiveness of the alternatives is an understanding 

of the typical operations of Brownlee powerhouse and reservoir in the fall. Although IPC reduces the 

flows below Hells Canyon Dam each fall to aid successful downstream salmon spawning and incubation, 

it remains very important during this period for IPC to be able to ramp flows through Brownlee 

powerhouse up and down each day to meet system needs, even during the fall chinook spawning period. 

Currently, IPC is able to efficiently increase flows through Brownlee powerhouse at any time of year to 

meet the daily load peaks, and to reduce powerhouse flows during the off-peak hours, using the 

downstream Oxbow and Hells Canyon Reservoirs to regulate flows to maintain relatively constant flows 
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below Hells Canyon Dam during the salmon spawning period. Even though average flows through 

Brownlee are low during the fall chinook spawning period, it is important to retain the powerhouse peak 

flow capacity during this period. If a selective withdrawal structure installed at Brownlee requires that 

high flows be drawn through relatively small channels, with corresponding high energy loss, it will inhibit 

the ability of the HCC to efficiently use the inflows to meet system needs and regional power demands. 

This report is being mailed to the organizations listed in FERC AIR WQ-2 (NOAA Fisheries, FWS, 

IDFG, IDEQ, ODFW, ODEQ, CRITFC, NPT, SBT, SPT, BPT, CTUIR, and CTWS). In consideration of 

the limited time allowed to respond to this AIR, during the organization review period, and pending 

receipt of comments, IPC is proceeding with performance evaluations of the five alternatives considered 

by IPC to have the best potential to comply with the characteristics described by AIR WQ-2. These five 

alternatives are those shown in Table 2. 

It is emphasized that the costs and concept plans contained in this report are reconnaissance level plans 

and estimates, and that further refinement of any of the concepts might result in significant variations 

from the cost estimates and concept plans shown herein. 
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2.  RESPONSES 

2.1.  Response to Part (a)—Conceptual Design Report 

(a) Conceptual design report  

Within 3 months of the date of this AIR, please prepare and file with the Commission a conceptual 
design report on alternative designs for temperature control structures that could be installed at the 
Brownlee intake.  The first part of this report should identify seasonal temperature and DO objectives 
designed to enhance conditions for fall chinook spawning, incubation, rearing, and migration in the Hells 
Canyon reach.  These objectives should encompass:  (1) providing cooler water during the early part of 
the fall chinook spawning season; (2) accelerating the warming of water temperatures in the spring to 
promote growth and early emigration; and (3) providing adequate DO levels.  The second part of the 
report should provide conceptual designs and costs of alternative temperature control structures, 
including any oxygenation measures that may be needed to meet DO objectives. 

Your report should include conceptual designs and costs (capital and operation and maintenance [O&M] 
separately) for at least the following alternatives: 

(i) Full depth control (to a depth of approximately 250 feet below full pool) for at least 10,000 cfs of 
intake capacity.  This would entail construction of a full height, gated intake tower and a conduit 
leading to the intake for unit 5 (11,800-cfs capacity) or to multiple units (units 1 through 4 have a 
5,675-cfs capacity for each unit).  

(ii) Depth control for all units within the range that is possible using the existing intake channel (up to 
approximately 150 feet below full pool).  This could entail a gated structure across the entrance of 
the intake channel.  

(iii) A combination of Subparts (i) and (ii).  

(iv) Full depth control (to a depth of approximately 250 feet below full pool) for all units.  This could be 
accomplished using a control structure constructed across the entrance of the intake channel with a 
large conduit leading to a gated intake tower. 

 

2.1.1.  Temperature and DO Objectives 

Consistent with FERC AIR WQ-2 and subject to the qualifications set forth herein, IPC is assessing the 

feasibility, cost, and effectiveness of alternative designs to achieve the following general objectives for 

temperature and DO in the discharge from Hells Canyon Dam. 

2.1.1.1.  General Objectives: 

• Accelerate the warming of water temperatures in the spring to promote growth and early 

migration; 

• promote cooler fall temperatures in the discharge from Hells Canyon Dam during the early part of 

the fall chinook spawning period; 
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• provide adequate DO levels in the river downstream of Hells Canyon Dam during fall chinook 

spawning, incubation, rearing and migration downstream of Hells Canyon Dam. 

2.1.1.2.  Specific Targets 

In an effort to assess the effectiveness of the alternatives considered in achieving those objectives, IPC 

has established the following targets. 

2.1.1.2.1.  Target Water Temperatures in Hells Canyon Dam Discharge 

• Daily temperature of water being discharged from Hells Canyon Dam equals daily temperature of 

water flowing into Brownlee Reservoir from the time in January when inflow temperatures are 

warmer than discharge through the time that inflow temperatures rise above 18 °C. 

° Rationale: The general objective is to accelerate the warming of water temperatures [below the 

HCC] in the spring to promote growth and early migration.7 The HCC moderates the temperature 

influences of the upstream Snake River, generally keeping discharge temperatures cooler in the 

spring and early summer, and warmer in the early fall, than inflow water temperatures. In the 

spring of the year, this moderating effect keeps discharges within water quality standards. 

This specific target is intended to achieve the general objective of accelerating the warming of 

Hells Canyon Dam discharges in the spring while recognizing that the ability of the HCC to 

provide warmer water is limited by the temperature of inflows to the project. In early January, 

outflow temperatures are often warmer than inflows to Brownlee Reservoir, however, later in the 

month inflow begins to warm and become warmer than outflow temperatures. As such, inflow 

temperatures to Brownlee Reservoir in early spring represent the maximum potential warming for 

Hells Canyon outflows. 

° Daily temperature in Hells Canyon Dam discharges on October 23 through the period when 

discharge temperatures fall to 13 °C without temperature modification not to exceed 13° C or 

daily temperature of water inflowing into Brownlee Reservoir, whichever is greater. 

                                                      

7 IPC questions the need to increase the temperature of discharges from the HCC in the spring, but notes that NOAA 
Fisheries has posited in comments filed with FERC that warmer late winter and early spring temperatures in the 
discharge from the HCC may aid in the outmigration of juvenile fall Chinook through the lower Snake River. 
While an increase in water temperature may hasten the growth and emergence of juvenile fish, IPC contends that 
since the construction of the HCC, fall chinook smolts in the Snake River below the HCC are emerging earlier 
than fish did historically in the same reach, and that fish from below Hells Canyon Dam would be out-migrating 
through the lower Snake River earlier than what occurred historically were it not for the construction of Lower 
Granite Dam and Reservoir. (See: Technical Appendix E.3.1-2 chapter 5 of the HCC FLA). 
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° Rationale: The general objective to be analyzed under AIR WQ-2, with regard to fall 

temperatures, is to provide “cooler water during the early part of the fall chinook spawning 

season.” October 23 represents the initiation date of the period defined for fall chinook spawning 

(IDEQ and ODEQ 2003) for the Snake River below Hells Canyon Dam. A literal reading of 

WQ-2 imposes the assumption in the analysis that water cooler than existing conditions below the 

HCC is necessary on or after October 23rd to promote or protect fall chinook spawning below the 

HCC. While IPC has accepted this assumption for the purposes of its analysis of this objective, it 

neither agrees with it nor believes that existing data and information support it. Because IPC 

believes that existing water temperature conditions below the HCC support fall chinook 

spawning, the target temperature it chose to use to assess the effectiveness of the alternatives 

considered is not based on the needs of the species. A 13 °C target temperature is consistent with 

the fall chinook spawning season temperature identified in the Snake River-Hells Canyon TMDL 

(IDEQ and ODEQ 2003). However, a single salmonid spawning temperature criterion is not 

equally appropriate in all waters, at all latitudes, in all years, or even for the entire spawning 

season in a single year.8 The 13 °C temperature criteria are overly simplistic and were developed 

based on studies of constant temperature regimes. 

2.1.1.2.2.  Target Dissolved Oxygen in Hells Canyon Dam Discharge 

AIR WQ-2 requires IPC to identify seasonal DO objectives “designed to enhance conditions for fall 

chinook spawning, incubation, rearing and migration in the Hells Canyon reach”, with the specific 

objective of providing “adequate DO levels”. Because of the size and complexity of the Snake River 

watershed and the effect of upstream anthropogenic influences on downstream water quality, 

responsibility for water quality issues that manifest themselves below the Hells Canyon Dam cannot be 

allocated solely to the HCC. In 2003, the Idaho Department of Environmental Quality (IDEQ) and 

Oregon Department of Environmental Quality (ODEQ) jointly developed the “Snake River-Hells Canyon 

Total Maximum Daily Load” (SR-HC TMDL) for the Snake River between river miles (RM) 409 and 

                                                      

8 IPC has recently submitted a draft petition to IDEQ seeking to establish a fall salmonid temperature criteria that 
more closely approximates the temperature requirements of the Snake River fall chinook salmon. (See Appendix 
D.) Evaluations of the declining temperature regime in the Columbia River demonstrate that healthy fall chinook 
salmon populations initiate spawning at temperatures above 13 °C. In an in-river environment, fall salmon 
spawning typically begins at temperatures near 16 °C under a declining thermal regime. A temperature decline of 
approximately 0.2 °C per day during this fall spawning period is typical in (1) historical water temperature 
measurements (pre-project measured at Oxbow), (2) present day inflowing waters to the HCC, and (3) present day 
waters below Hells Canyon Dam. IPC is also currently conducting studies that examine the Snake River fall 
chinook salmon survival at various declining temperature regimes. Preliminary results suggest no significant 
differences in egg-to-fry survival between the existing standard and a declining thermal regime with initial 
temperatures at 15 °C. Other studies also suggest no significant difference in survival at initial temperatures of 
16.1 °C and less under a declining thermal regime. 
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188. IPC participated in the SR-HC TMDL process and the TMDL contains load allocations for the HCC 

for various water quality parameters, including dissolved oxygen. The SR-HC TMDL recognizes that 

nutrient concentrations are closely linked to dissolved oxygen concentrations. As a consequence, the 

TMDL, in implementing a watershed approach, assigned total phosphorus load allocations to pollutant 

sources for the Snake River upstream of the HCC (RM 409–335) and a dissolved oxygen load allocation 

for Brownlee Reservoir (RM 335–285). In this manner, the SR-HC TMDL recognized that pollutant 

sources upstream of the HCC were responsible for those water quality problems occurring upstream and 

not for water quality problems that would occur if the waters flowing into the HCC met water quality 

standards. Conversely, the TMDL recognized that the HCC was responsible for those water quality 

problems related exclusively to impoundment effects that would occur if inflowing water met water 

quality standards.9 While the TMDL contemplates that measures to address respective load allocations 

would be implemented concurrently, it also recognized that due to the size and complexity of the 

watershed that several decades will be required to achieve full implementation and significant water 

quality improvement.10 

Notwithstanding the foregoing, in an effort to assess the feasibility, cost, and effectiveness of measures 

intended to meet this objective, IPC has developed the following specific objectives for DO. These 

objectives are considered to be protective of salmonid uses below the HCC and are consistent with 

proposed site-specific water quality standard criteria submitted for the consideration of IDEQ and ODEQ 

by IPC’s Petition to Initiate a Process for Site Specific Criteria for Hells Canyon Snake River, 

August 2004, Appendix D. 

A DO target of 10 mg/L or the DO concentration of inflows to Brownlee Reservoir, whichever is less, 

from January 1 through May 10. 

• Rationale: Existing spawning dissolved oxygen standards are based on water column levels needed to 

sustain a minimum of 8.0 mg/L intergravel DO levels. Site specific data (IPC unpublished data; 

IPC 2004) indicates that intergravel DO levels in newly constructed redds are no more than 2 mg/L 

lower than water column DO levels. Therefore, a 10 mg/L DO target in the water column will ensure 

adequate oxygen levels for eggs in newly constructed redds. 

                                                      

  9 SR-HC TMDL [July 2003], page 450. 
10 “Due to the extraordinary size and complexity of the SR–HC watershed, its hydrology, and the various factors that 

affect the implementation of control strategies, it was determined that a time frame of approximately 50 to 70 
years will be required to implement all necessary control strategies and fully attain SR–HC TMDL targets.” Id., 
pg. 448. 
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A DO target of 8.0 mg/L or the DO concentration of inflows to Brownlee Reservoir, whichever is less, 

from May 10 through October 23. 

• Rationale: This target is consistent with existing state standards to protect cold water biota (IDEQ and 

ODEQ 2003). 

A DO target of 6.0 mg/L or the DO concentration of inflows to Brownlee Reservoir, whichever is less, 

from October 23 through November 2, 8.0 mg/L or the DO concentration of inflows to Brownlee 

Reservoir, whichever is less, from November 3 through December 12, and 10 mg/L or the DO 

concentration of inflows to Brownlee Reservoir, whichever is less, from December 13 to December 31. 

• Rationale: Site specific data documenting the differential between water column and intergravel DO 

in fall Chinook redds below Hells Canyon Dam and best available scientific information related to the 

oxygen needs of different salmonid egg stages indicate that these DO levels in the water column are 

adequate for protecting developing fall Chinook eggs (Olson and Foster 1955; IPC 2004). 

2.1.2.  Conceptual Designs and Cost Estimates 

Table 1 identifies five alternative selective withdrawal concepts that IPC believes best comply with those 

characteristics specified by FERC in AIR WQ-2, and which IPC intends to evaluate for the purposes of 

developing a preferred design that is considered to be “best suited”, i.e. most effective and economical, to 

achieve the temperature objectives defined in Part 1 of AIR WQ-2. Table 2 shows reconnaissance level 

cost estimates for the associated direct construction costs, oxygenation costs, indirect construction costs, 

reduced power production costs, and operation and maintenance (O&M) costs for each of the five listed 

alternatives. Pending completion of additional modeling, the lost power and oxygen demands for each 

alternative are speculative. The lost power estimates are based on conceptual designs prepared for IPC by 

Washington Group International (WGI). During the power loss calculations, however, it was identified 

that further design improvements, to reduce energy losses in the spring, would be advisable should IPC 

proceed with further design refinements. Thus, the estimated costs for oxygenation, the indirect 

construction, lost power, O&M, and overall estimated annual costs shown in Table 3 should be 

considered preliminary pending further evaluation. Because the estimates were based on consistent 

assumptions for each alternative, the estimates are principally useful as a gauge to assess the probable 

relative cost of each alternative. 
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2.1.2.1.  Estimated Direct Construction Costs 

The direct construction cost estimates for each of the alternatives were prepared by WGI based on the 

concept plans and text descriptions shown in Appendix A. WGI’s detailed cost estimate for each 

alternative is shown in Appendix B. 

2.1.2.2.  Estimated Oxygenation Costs 

The joint state and federal TMDL for the Hells Canyon reach of the Snake River (“Snake River–Hells 

Canyon Total Maximum Daily Load”) of July 2003, identifies pollutant allowances for the Hells Canyon 

reach of the Snake River. The TMDL determined that much of the DO deficiency in the Hells Canyon 

reach of the Snake River results from upstream pollutant discharges into the river. Based on this 

determination, the Hells Canyon reach TMDL assigns IPC only a limited responsibility for remedying the 

DO deficiency in the Hells Canyon reach based upon the water quality impacts caused by the project. The 

balance of the responsibility was assigned to upstream dischargers based on causation. 

The cost of oxygenation needed to reach the DO targets through measures at Brownlee Dam and 

Reservoir will depend upon the extent to which upstream dischargers implement measures to improve 

water quality based upon the allocations made to them in the TMDL process. The cost of such measures 

at Brownlee Dam and Reservoir would be greatest in the absence of any such upstream improvements. 

However, since IPC’s TMDL allocation is based upon water quality impacts caused by the HCC, IPC’s 

share of the cost of such measures at Brownlee Dam and Reservoir should not exceed the cost of 

measures to satisfy IPC’s TMDL allocation. Although IPC’s cost responsibility is limited by the TMDL 

allocation, IPC has prepared an estimate of the total costs of oxygenation based upon the conservative 

assumption that none of the upstream improvements are implemented. 

Note that the following oxygenation cost estimates are based on oxygenating the maximum possibly 

accessible hypolimnion for each of the alternatives, to mitigate potential reductions in downstream 

dissolved oxygen associated with operation of a selective withdrawal structure. By definition, the 

following aeration costs do not address oxygen deficiencies in the upper levels of the reservoir 

(metalimnion and epilimnion) that currently occur principally due to degraded inflowing water quality 

conditions. Significantly more oxygen could be required to also remedy the dissolved oxygen deficiencies 

that currently occur in the metalimnion and epilimnion of Brownlee Reservoir or consistently meet state 

water quality standards if upstream water quality improvements are not implemented, or do not result in 

improved oxygen conditions in Brownlee Reservoir. 

The quantity of oxygenation needed in the absence of the specified upstream improvements exceeds the 

current market availability of liquid oxygen in the northwest United States. Thus, the oxygenation cost 
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estimate must to some extent rely on speculative market costs and/or estimates for the cost of generating 

oxygen at Brownlee Dam. 

In light of the above considerations, Table 2 shows estimated costs for the following range of 

assumptions: 

• Add an amount of oxygen equal to 4 mg/l of the amount of cold water “available” and/or likely to be 

withdrawn via each selective withdrawal structure 

• Add an amount of oxygen equal to 8 mg/l of the amount of cold water “available” and/or likely to be 

withdrawn via each selective withdrawal structure 

The two oxygen addition targets of adding 4 mg/l or 8 mg/l were selected to provide a reasonable 

perspective of potential oxygenation costs. Initially, oxygenation estimates were prepared based on an 

assumption that enough oxygen would be added to raise the hypolimnion DO up to the expected level in 

the epilimnion on a “typical” year. In October, the difference in DO in the hypolimnion and the 

epilimnion has historically averaged approximately 5.5 mg/l; however, the difference has ranged from 

zero to 8 mg/l and changes fairly quickly each fall. Ultimately, estimated costs for adding amounts 

equivalent to 4 and 8 mg/l of the total accessible hypolimnion were calculated to provide a reasonable 

range of potential oxygenation costs. It should be noted that the amounts of oxygen calculated would not 

redress oxygen deficiencies currently encountered in the epilimnion and in the discharge from Brownlee 

powerhouse. In the absence of upstream water quality improvements, it is expected that oxygen addition 

well in excess of 8 mg/l of the hypolimnion would be needed to ensure that the discharge below Brownlee 

powerhouse would not fall below 6 mg/l. 

Also, as is identified in Appendix C, Mobley Engineering’s report on oxygenation concepts for 

temperature control structure alternatives in Brownlee Reservoir, accessing the cold-water hypolimnion 

may involve more water quality concerns than just low dissolved oxygen. Discharges from the bottom of 

Brownlee Reservoir would be expected to contain methane, ammonia, and possibly sulfide at levels that 

may not be oxidized before being released to the tailwater, causing greenhouse gas releases, odors, and 

potentially toxic levels of sulfide, dependent on pH and sulfide concentrations. Methylmercury could also 

occur in the discharges and might not be oxidized before being released to the tailwater. As identified in 

Appendix C, prior oxygenation of part of the hypolimnion might be required to control anoxic products. 

Two oxygenation estimates were prepared for each of the two alternatives shown above. One estimate 

was based on purchasing liquid oxygen and injecting the oxygen into the reservoir upstream of the 

penstock intakes. A second estimate was based on constructing and operating a gaseous oxygen 

production plant at Brownlee Dam and similarly injecting gaseous oxygen into the reservoir upstream of 
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the penstock intakes. For selective withdrawal alternatives 1, 2, 5, and 12, the estimated cost of 

constructing and operating an oxygen generating plant at Brownlee was lower than the projected liquid 

oxygen purchase costs. For Alternative 8, because this alternative does not allow creation of a large, deep 

hypolimnion, and thus limits the amount of hypolimnion water available that would have to be 

oxygenated, the estimated cost of purchasing and injecting liquid oxygen is lower than the estimated cost 

of providing gaseous oxygen using an on-site oxygen generating plant. Because of necessary 

conservatism in the projected future cost of buying extraordinarily large quantities of liquid oxygen, and 

doubts about the relative economics of actually constructing an oxygen generating plant at Brownlee 

Dam, both estimates are shown in Table 2 as a range of potential oxygenation costs for each selective 

withdrawal alternative. 

To derive estimated costs for purchasing or generating oxygen at Brownlee Reservoir, and efficiently 

injecting it into the powerhouse flow, IPC retained both Mobley Engineering and NORCO Incorporated 

to assist preparation of these estimates. Based on information provided by Mobley Engineering (see 

Appendix C) and NORCO Incorporated, the following costs were used in the derivation of the 

oxygenation cost estimates: 

Initial capital cost to construct in-reservoir oxygen injection 
systems, with or without storage tank(s) and evaporators:  $1,000,000

Cost of purchasing liquid oxygen:  $300/TN 

Purchase and construction costs of VPSA type oxygen generating 
plants:   

42-TN/day VPSA oxygen generating plant with injection system:  $4,300,000

Energy demand for 42-TN/day VPSA plant: 620 kWh/TN  

75-TN/day VPSA oxygen generating plant with injection system:  $6,173,000

Energy demand for 75-TN/day VPSA plant: 610 kWh/TN  

100-TN/day VPSA oxygen generating plant with injection system:  $7,170,000

Energy demand for 100-TN/day VPSA plant: 680 kWh/TN  

175-TN/day VPSA oxygen generating plant with injection system:  $9,360,000

Energy demand for 175-TN/day VPSA plant: 580 kWh/TN  

 

Because the oxygen generating plant and injection system capital costs are relatively minor compared to 

the capital cost of most of the selective withdrawal structures, a simplified blended capital cost of 

approximately 11% of the capital cost per year was used to calculate the equivalent annualized cost of the 

oxygen generating and injection equipment and installation. Similarly, the cost of energy to operate a 

conceptual oxygen generating plant was based on an approximate 2005 fall average energy cost of 

$55/MWh. 
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The estimated O&M cost of the oxygenation facilities was based on estimates of the amount of labor and 

parts necessary to operate and maintain each facility each year. The O&M cost for the oxygen generating 

and injection equipment was added to the annual estimated oxygenation costs, and was not included in the 

estimated O&M cost of each of the selective withdrawal structures. Information from NORCO 

Incorporated indicated very high typical capacity factors and net availability for VPSA gaseous oxygen 

generating plants, and it is expected that the plant would only need to be operated for a few months each 

year, so no excess plant capacity to account for equipment outage time was explicitly included in the 

capital estimates. 

The oxygenation cost estimates shown do not take into account other methods available to enhance the 

oxygen concentration downstream of the Brownlee powerhouse, such as aerating turbine runners and/or 

draft tube aeration or implementation of effective water quality measures upstream of Brownlee 

Reservoir. It is probable that other oxygenation methods would be less expensive than oxygen injection 

into the reservoir upstream of powerhouse intakes. However, the potential cost savings available via other 

oxygenation methods cannot be defined until the terms and conditions of the water quality certifications 

have been determined. 

2.1.2.3.  Estimated Indirect Construction Costs 

Indirect construction costs are composed of two separate costs—the cost of reservoir drafts to 

accommodate construction of the selective withdrawal structures, and the Allowance for Funds Used 

During Construction (AFUDC) for each of the selective withdrawal structures. 

The estimated cost of reservoir drafts for construction was derived using a spreadsheet that calculated an 

estimated value of the power lost due to low reservoir elevation each hour of the median (1995) flow 

year, with monthly peak and off-peak hourly power value estimates for 2005. The duration, depth, and 

time of year of reservoir drafts necessary to accommodate construction of each of the selective 

withdrawal structures was based on the concept plans and text descriptions shown in Appendix A. 

The estimated Allowance for Funds used During Construction (AFUDC) for each of the alternatives was 

based on the predicted construction cost and duration of each of the structures from the text descriptions 

of the alternatives shown in Appendix A. An annual AFUDC rate of 7.24% was used to estimate the 

interest that would be capitalized for each of the alternatives. 

2.1.2.4.  Estimated Lost Power Costs 

The estimated annual lost power costs were derived using a variety of methods. Hydraulic modeling has 

been done at the University of Iowa for the weir structure (Alternative 1), which provided an approximate 
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mathematical relationship between flows and head losses for this structure. To derive annual expected 

energy losses for this structure, a spreadsheet was used that calculated the expected energy loss and 

associated power value for each hour of flow for an entire calendar year. These calculations were 

performed for five proposed operation flow years: 1992 (low flow year); 1994 (medium low flow year); 

1995 (approximate median flow year); 1999 (medium high flow year); and 1997 (high flow year). The 

15-minute flows for proposed operations for each of these inflow years were the flows calculated by the 

CHEOPS model for the other HCC relicensing studies currently underway. The 15-minute power values 

were based on a monthly peak and off-peak wholesale power cost projection for 2005. 

A significant complicating factor for each of the lost power estimates was the discovery during analyses 

that much of the annual energy loss caused by the conceptual structures in the intake channel occurs in the 

spring, before placement of the stoplogs or gates, due to the reduction in channel cross-section caused by 

the weir and/or gate permanent structural components during spring flood control drafts. Should there be 

cause to continue with these studies, it is expected that the selective withdrawal structures in the intake 

channel would be re-designed to reduce these springtime energy losses. However, the time allowed for 

completion of the studies specified in AIR WQ-2 is not adequate to accommodate redesign and re-

analysis of the intake channel structure at this time. Thus, the expected head losses due to the existing 

design of these structures are shown in this report, with the knowledge that design refinements would 

likely reduce these losses should the structures ever be built. 

The expected energy losses for the gate structure in the intake channel (Alternative 2) were more difficult 

to accurately estimate due to the absence of modeled energy loss versus flow relationships. Thus, the 

expected energy losses for the gate structure were presumed to roughly equal the energy losses for the 

weir structure in low flow years, and were estimated at 170% of the weir structure in high flow years. The 

170% estimate was based on the smaller cross section of the upper part of the gate structure, relative to 

the weir structure, and also in consideration of the contemplated mode of operation of the gate structure, 

which anticipates that head losses would be deliberately created in the fall, using the variable height gates, 

to induce flow from the colder, denser hypolimnion. As with the weir structure, this estimate is quite 

speculative because if a gate structure were to be constructed, the design would undoubtedly be refined 

prior to construction to reduce expected energy losses. 

The expected energy cost for Alternative 5, which contemplates both a gate structure in the intake channel 

and re-opening of the old diversion tunnel into the intake channel, was based on the estimates for the gate 

structure by itself, with additional allowance for the increase in friction losses for the flow that would be 

drawn from the bottom of the reservoir via the tunnel. A simple calculation, based on the energy needed 

to extract 10,000 cfs via the tunnel, for 10 hours per day for 30 days per year in a low flow year, for 

16 hours per day for 30 days in a medium flow year, and for 24 hours per day for 30 days in a high flow 
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year, with an estimated average power cost of $55/MWh, and a 65% average pump efficiency, was used 

to calculate the expected additional energy cost to extract more cold water via the tunnel than would be 

available if drawn through the gate structure by itself. 

Alternative 8 contemplates construction of a new gated, 10,000 cfs to 12,000 cfs tower with tunnels 

directly to the Unit 5 penstock. Head losses at the design flow were calculated by Washington Group 

International for these structures, which are briefly summarized in Appendix A. 

Because of the increased head losses associated with drawing generating flows into the powerhouse via 

the conceptual small intake tower, the powerhouse operations, and even the reservoir operations to some 

extent, would likely be different than the operations described in the license application. To calculate 

expected energy losses from Alternative 8, assumptions had to be made about the allocation of 

powerhouse flows between generating units. To derive expected energy losses, an annual water balance 

was developed to estimate the amount of flow that would be drawn through the small tower in a low flow 

year and a high flow year. For the low flow year, all of the inflow could be passed via the four small 

generators, so it was assumed that flows would be drawn via the small tower for only one month at a rate 

of 10,000 cfs, 24 hours per day, for a 30-day period. The associated energy cost of this, with an expected 

head loss of 4-foot and an average energy cost of $55/MWh, amounted to $130,000. 

For Alternative 8 for a high flow year, it was assumed that a peak flow of 12,000 cfs would be passed 

through Unit 5 24 hours per day for a full 30 days in the fall, resulting in lost energy worth approximately 

$190,000 during that peak flow month. The balance of the 7,000,000 AF of inflows that could not be 

passed via the small units was assumed to be passed through Unit 5 at the minimum practical average 

flow, 24 hours per day over the balance of the year. This equated to an average flow of 9,460 cfs, 

24 hours per day, for 335 days, with an associated head loss of approximately 3.5-foot. This led to a lost 

energy cost estimate for the balance of the year of $1,240,000, for a total of $1,430,000, which was 

subsequently rounded up to $1,500,000 to account for machine outage time, unaccounted-for machine 

efficiency reductions, and the relative roughness of the estimating method. 

For Alternative 12, the same energy loss spreadsheet used to calculate the value of lost energy for 

Alternative 1 was used with mathematical head loss equations that were provided by WGI for the 35 kcfs 

tower and tunnels to the existing powerhouse intake. Because Alternative 12 would accommodate the 

proposed project operations, the CHEOPS-generated flows for a low and a high flow year were used in 

the spreadsheet, along with current 2005 wholesale power cost projections. 
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2.1.2.5.  Estimated Operations and Maintenance Costs 

The projected O&M costs for each of the selective withdrawal alternatives are expected to be relatively 

minor in comparison to the other costs associated with the selective withdrawal alternatives. The 

estimated O&M costs of each of the facilities was based on estimates of the amount of labor and parts 

necessary to operate and maintain each facility each year. The O&M costs for the oxygen generating and 

injection equipment were added to the annual estimated oxygenation costs, and were not included in the 

estimated O&M cost of each of the selective withdrawal structures. 

The annual O&M estimates were escalated at a current trend forecast rate of consumer price inflation 

(2.5%). To annualize the values, the 30-year escalated stream of expenses was averaged. Annual 

estimates for property insurance and property taxes were included in the annual cost estimates as well. All 

of the expense components for each alternatives are listed in Table 3. 

2.1.2.6.  Estimated Total Costs 

The 30-year total and annualized costs for each of the selective withdrawal structures include estimates 

for the following items that were mentioned previously: operation and maintenance expenses, property 

taxes, insurance costs, oxygenation costs, and lost energy (opportunity) costs. In addition to these cost 

components, the annual cost of capital for each alternative is included in the overall cost estimates listed 

in Table 4. The annual cost of capital represents levelized costs over an assumed 30-year period, and is 

the Applicant’s estimated annual revenue requirement. A discount rate of 7.20%, per IPC’s 

2004 Integrated Resource Plan was used to calculate the levelized cost of capital for the various selective 

withdrawal structures. 

As noted in the introduction, it is emphasized that the overall cost estimate shown for each of the 

alternatives is by necessity based on reconnaissance level concept designs and very generalized 

assumptions regarding projected inflows, future power costs, actual operating characteristics and 

predicted oxygenation costs. Thus, the actual cost of any of the alternatives might vary significantly from 

the estimates shown in Table 2, Table 3, and Table 4. 

2.1.2.6.1.  Conclusion 

Tables 1 and 2 identify five alternatives that IPC believes best comply with those characteristics specified 

by FERC in AIR WQ-2, and which IPC intends to consider and/or evaluate further for the purposes of 

developing a preferred design that is considered to be “best suited”, i.e. most effective and economical, to 

achieve the temperature objectives defined in Part 1 of AIR WQ-2. Tables 3 and 4 summarize the cost 

estimates for each of the five alternatives. 
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2.1.3.  Part (a) Consultation 

IPC received two consulting organization letters regarding the draft Part (a), Conceptual Design Report. 

One letter was from the US Department of Commerce, NOAA, National Marine Fisheries Service, dated 

January 10, 2005. The second letter was from the Oregon Department of Environmental Quality, Eastern 

Region, Bend Office, dated January 10, 2005. Copies of these letters are attached (Appendix E). 

Paraphrased restatements of each of the comments received, along with IPC’s response, are as follows: 

2.1.3.1  NOAA Fisheries letter dated January 10, 2005 

NOAA comments “1” and “2” do not suggest report modifications, but rather indicate NOAA’s 

willingness to work with IPC to identify cost effective measures to achieve the desired temperatures, and 

concur with IPC’s identification of critical considerations in the draft report. The text regarding these 

critical considerations has not been changed from the draft. 

NOAA comment 3: NOAA advises IPC to proceed with the assumption that 20°C is the maximum water 

temperature that is protective of migrating fish, and urges IPC to consider the ability of the proposed 

structures to release 18°C water throughout the summer and early fall—even though this may be cooler 

than that minimally required to meet state temperature criteria. 

IPC response to NOAA comment 3: For the reasons that 1) FERC does not specifically request a 

summer temperature objective, 2) IPC’s proposed summer maximum temperature target has 

raised concerns with NOAA and ODEQ, 3) the daily temperature of water inflowing into 

Brownlee Reservoir during the summer normally exceeds the summer maximum temperature 

targets proposed by IPC in its draft response to FERC, and by NOAA and ODEQ in their 

comments on the draft response to FERC, and 4) Brownlee Reservoir generally has a cooling 

effect on water inflowing into Brownlee Reservoir during the summer, IPC is deleting its 

temperature objective/target for the summer in its final response to FERC. Also, to address 

comments of NOAA and ODEQ, the spring temperature target will only apply until inflow 

temperatures rise above 18°C. 

However, IPC’s approach to evaluating the structures in WQ-2(b) will allow identification of the 

approximate minimum summer temperature that can be maintained throughout the summer in 

each flow year and with each structure, while ensuring that enough cold water would be available 

to meet the fall target. 

NOAA comment 4: NOAA recommends adoption of higher downstream dissolved oxygen targets for the 

fall salmon spawning period of October 23 through November 2. IPC identified a target downstream DO 
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concentration for this period of 6.0 mg/L or the DO concentration of inflows, whichever is less, as 

adequate for protecting fall Chinook eggs. NOAA recommends an alternate target of 8.0 mg/L. 

IPC response to NOAA comment 4: As described in the rationale for the October 23-November 3 

DO target in section 2.1.1, site specific data documenting the differential between water column 

and intergravel DO in fall Chinook redds below Hells Canyon Dam and best available scientific 

information related to the oxygen needs of different salmonid egg stages indicate that the DO 

targets proposed by IPC for this period are adequate for protecting developing fall Chinook eggs. 

It is noted that at this preliminary stage in the analyses, the DO targets and methods/cost for 

oxygenation are somewhat separate. Considerable uncertainty remains in what the resulting 

discharge DO levels would be with the conceptual addition of oxygen equating to a 4 or 8 mg/L 

increase in the “available” cold water volume (see section 2.1.2.2). 

However, IPC’s approach to evaluating DO levels in WQ-2 (b) is similar to the approach for 

temperature impact evaluations described above and should allow visualization of predicted DO 

levels under each of the temperature control scenarios. 

NOAA comment 5: In Section 2.1.2.4 of the draft response, IPC noted that the current design of 

Alternatives 1 and 2 lead to unnecessary energy losses during spring flood control periods, and that if 

construction of alternatives such as these is ever pursued, design refinements would likely be made to 

reduce these energy losses. NOAA suggests that IPC continue to refine the estimates of the projected lost 

power costs associated with these structures in the final response. 

IPC response to NOAA comment 5: IPC concurs that prior to proceeding with final design and 

construction of any of these alternatives, further design refinements and lost power estimates 

would be necessary. However, IPC believes that doing so at this stage would be premature, 

especially in light of the relatively small percentage (less than 10% in each case) of the cost of 

each structure that is represented by the estimated power losses. 

NOAA comment 6: NOAA recommends discontinuing further analyses of Alternative 1 (and presumably 

Alternative 2 also) because it does not provide access to the water in the bottom of the reservoir, and 

NOAA Fisheries has identified the ability to extract the water in the deeper strata of the reservoir as a 

capability necessary for reducing downstream summer and fall water temperatures to enhance migration 

conditions for juvenile and adult salmon and steelhead. 

IPC response to NOAA comment 6: IPC disagrees with this recommendation. As noted in the 

introduction to the draft response to AIR WQ-2, the amount of cold water available in Brownlee 
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Reservoir below the sill of the existing intake would amount to approximately a quarter of the 

maximum amount of cold water that could conceptually be retained in Brownlee Reservoir with a 

selective withdrawal structure (all of the conceptual structures, with the exception of 

Alternative 8, have the potential to store additional cold water by raising the thermocline). The 

significantly greater costs and risks necessary to access the bottom strata of the reservoir, relative 

to the expected benefits, may lead to the conclusion that attempting to extract water from the 

bottom strata of the reservoir is not justified. 

2.1.3.2.  Oregon Department of Environmental Quality, Eastern Region, Bend 
Office, letter dated January 10, 2005 

ODEQ First Comment, re: draft response Section 1: Based on the information currently available to 

ODEQ, ODEQ does not concur that the HCC, under its current configuration and operations, adequately 

protects and supports fall chinook spawning and rearing, including adequate water temperature and 

dissolved oxygen conditions, and considers the statements to this effect in the introduction of the draft 

response to be positions of IPC rather than proven statements of fact, and requests that the introduction be 

rewritten to reflect this status. 

IPC response to ODEQ’s First Comment: In accord with ODEQ’s suggestion, the introduction 

has been revised to indicate that it is Idaho Power Company’s belief, based on extensive scientific 

evidence, that the HCC, under its current configuration and operations, adequately protects and 

supports fall chinook spawning and rearing, and that this protection and support includes 

adequate water temperature and dissolved oxygen conditions below the project. 

ODEQ Second Comment, re: draft response Section 2.1.1: The temperature and dissolved oxygen targets 

identified by IPC should be based on the existing Oregon and Idaho water quality standards, instead of 

the site specific water quality standards which IPC has proposed as appropriate for the river below Hells 

Canyon Dam. 

IPC response to ODEQ’s Second Comment: FERC AIR WQ-2 Part (a) directed IPC to identify 

seasonal temperature and DO objectives designed to enhance conditions for fall chinook 

spawning, incubation, rearing, and migration in the Hells Canyon reach. The targets identified by 

IPC are based on the FERC direction contained in AIR WQ-2 and the best available scientific 

biological data for the Snake River and its biota below Hells Canyon Dam. IPC recognizes that 

the existing state water quality standards take legal precedence over IPC’s proposed site-specific 

standards. 



Idaho Power Company Temperature Control 

Final Report AIR WQ-2 (Hells Canyon FERC No. P-1971-079) Page 21 

For the reasons that: 1) FERC does not specifically request a summer temperature objective; 

2) IPC’s proposed summer maximum temperature target has raised concerns with NOAA and 

ODEQ; 3) the daily temperature of water inflowing into Brownlee Reservoir during the summer 

normally exceeds the summer maximum temperature targets proposed by IPC in its draft 

response to FERC, and by NOAA and ODEQ in their comments on the draft response to FERC; 

and 4) Brownlee Reservoir generally has a cooling effect on water inflowing into Brownlee 

Reservoir during the summer, IPC is deleting its temperature objective/target for the summer in 

its final response to FERC. Also, to address comments of NOAA and ODEQ, the spring 

temperature target will only apply until inflow temperatures rise above 18°C. 

However, IPC’s approach to evaluating the structures in WQ-2 (b) should allow for identification 

of the minimum summer temperature that can be maintained throughout the summer, in each flow 

year and with each structure, while ensuring that enough cold water would be available to meet 

the fall cooling target. 

Also, IPC’s approach to evaluating DO levels in WQ-2 (b) is similar to the approach for 

temperature and should allow visualization of simulated DO levels under each of the temperature 

control scenarios. 

ODEQ Third Comment, re: draft response Section 2.1.2: The conceptual designs and costs should be 

revisited and revised in the context of compliance with current state water quality standards, not the 

targets identified by IPC. 

IPC response to ODEQ’s Third Comment: As discussed in IPC’s response to ODEQ’s second 

comment, IPC’s approach to evaluating the structures in WQ-2 (b) will predict the minimum 

summer temperature and downstream DO attainable with each structure while still meeting the 

fall temperature targets. This will provide a basis for comparisons with any other temperature and 

DO targets. 

More importantly, different temperature and DO targets or objectives would not lead to new or 

different conceptual designs or cost estimates. The conceptual designs prepared by IPC were 

directed by FERC in AIR WQ-2 and/or were developed based on what is believed to be 

physically feasible. Development of these alternatives was not, and is not, being limited by the 

specific temperature and DO targets identified. 

ODEQ Fourth Comment, re: Consultation: IPC did not, prior to drafting the draft response to AIR WQ-2, 

provide a forum for stakeholder discussion and input, and the draft response did not contain a section for 

reporting on the requisite consultation. 
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IPC response to ODEQ’s Fourth Comment: Given the limited time allowed by FERC to respond 

to the AIRs, there was not adequate time available to engage in more comprehensive discussions 

as suggested by ODEQ. Nevertheless, IPC has followed FERC guidelines with respect to 

consultation relative to this AIR response, and this section regarding the requisite consultation has 

been added to the final response to AIR WQ-2 Part (a). Further, IPC has taken action addressing 

both of the ODEQ concerns described above. As noted by ODEQ, settlement discussions are 

underway, and have been underway for some time, which explicitly provide a forum for more 

involved discussions, input and negotiation regarding water quality issues. 

ODEQ Fifth Comment, re: ODEQ Comment Conclusion: The IPC response to FERC AIR WQ-2 should 

be revised pending re-evaluation of alternatives developed for compliance with appropriate temperature 

and DO objectives and in consideration of consultation. 

IPC response to ODEQ’s Fifth Comment: This is largely a reiteration of ODEQ’s second and 

third comments. As noted in IPC’s response to ODEQ’s second and third comments, the range of 

selective withdrawal alternatives being evaluated was not constrained by the targets selected. 

Thus, adopting different targets would not change the selective withdrawal and oxygenation 

alternatives being evaluated. 

3.  LITERATURE CITED 

Groves, P. A. and J. A. Chandler. 1999. Spawning habitat used by fall chinook salmon in the Snake 

River. North American Journal of Fisheries Management 19:912–922. 

IDEQ and ODEQ. 2003. Snake River—Hells Canyon Total Maximum Daily Load. Submitted to USEPA, 

July 2003. 

IPC. 2004. Petition to initiate a process for site specific criteria for Hells Canyon Snake River. Letter from 

Chris Randolph (IPC) to Larry Koenig (IDEQ).  

McCullough, D. A. 1999. A review and synthesis of effects of alterations to the water temperature regime 

on freshwater life stages of salmonids, with special reference to chinook salmon. EPA 910-R-99-

010. Environmental Protection Agency, Region 10, Seattle, WA. 279pp. 

Olson, P. A. and R. F. Foster. 1955. Temperature tolerance of eggs and young of Columbia River 

Chinook salmon. Transactions of the American Fisheries Society 104:111–121. 



Idaho Power Company Temperature Control 

Final Report AIR WQ-2 (Hells Canyon FERC No. P-1971-079) Page 23 

Table 1. Alternatives that comply with the characteristics specified by FERC in AIR WQ-2, and/or 
would most effectively and economically achieve the overall objectives 

No. Description 

1 Overflow stoplog weir in existing intake channel (See AIR Part (a) subpart (ii)) 

2 Variable height gate structure in the existing powerhouse intake channel (See AIR Part (a) subpart (ii)) 

5 Variable height gate structure in the existing intake channel, re-open the original, existing, plugged, 
diversion tunnel and connect it to the existing intake channel, with cold water uplift provided by elevation 
control at the channel gate structure and uplift pumping at the vertical access shaft (See AIR Part (a) 
subparts (i) and (ii), and (iii)) 

8 New 10 - 12 kcfs variable-height-gated intake tower with trashracks above re-opened original diversion 
tunnel, new vert shaft and tunnels from old diversion tunnel directly to Unit 5 penstock (See AIR Part (a) 
subpart (i)) 

12 New 35-kcfs variable-height-gated intake tower above enlarged old diversion tunnel to vertical shaft to 
new tunnel into existing intake channel, plus concrete dam across existing intake channel (See AIR Part 
(a) subpart (iv)) 
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Table 2. Costs of Alternatives Directed by FERC or Considered to be Most Feasible and Competitive 

No. Description 

Estimated 
Direct 

Construction 
Cost 

Estimated Oxygenation 
Cost 

(See Notes 2 and 3) 
Estimated Indirect 
Construction Cost 

Estimated Annual 
Lost Power Costs 

(Notes 4 and 5) 

Estimated 
Annual O&M 

Costs 
(Note 6) 

Estimated 
Annual Cost 

(30 year) 
(Note 7) 

1 Overflow stoplog weir in existing intake 
channel. 
Would not significantly restrict powerhouse 
flows, would allow raising the thermocline 
to store more cool water, however, does 
not provide access to 180 kAF of low level 
hypolimnion water below existing sill at 
elev 1930 

$24,000,000 $1,200,000 to $1,600,000 
per year to inject 4 mg/l DO 
into the maximum possibly 
accessible hypolimnion, 
620,000 AF. $1.4MM avg 
$1,600,000 to $3,000,000 
per year to inject 8 mg/l DO 
into the maximum possibly 
accessible hypolimnion, 
620,000 AF, $2.3MM avg 

$3,700,000 lost power 
during construction. 
$2,200,000 allowance for 
funds used during 
construction 

Low Flow Year (1992): 
$110,000 
Median Low Flow Year 
(1994): $210,000 
Median Flow Year (1995): 
$280,000 
Median High Flow Year 
(1999): $660,000 
High Flow Year (1997): 
$870,000 
Avg of 5 tested years: 
$430,000 

$30,000 $5,600,000 

2 Variable height gate structure in the 
existing powerhouse intake channel. 
Would not significantly restrict powerhouse 
flows, would allow raising the thermocline 
to store more cool water, however, does 
not provide access to 180 kAF of low level 
hypolimnion water below existing sill at 
elev 1930. (A gate structure has two minor 
advantages over the weir – the ability to 
select from a range of reservoir levels and 
the ability to exclude surface water from 
the intake channel) 

$32,000,000 Same as Alt 1: 
$1.2MM to $1.6MM/yr to 
inject 4 mg/l DO into 
620 kAF, $1.4MM avg. 
$1,6MM to $3MM/yr to 
inject 8 mg/l DO into 
620 kAF, $2.3MM avg. 

$3,700,000 lost power 
during construction. 
$3,000,000 allowance for 
funds used during 
construction  

Similar to overflow weir in Low 
Flow Year ($110,000). 
Substantially higher than weir 
in medium and high flow 
years. Estimated to range 
from a minimum of $110,000 
in a low flow year to a 
maximum of $1,500,000 
during a high flow year. 
For estimating purposes, 
assume 30% higher than the 
weir on average, $550,000. 

$20,000 $6,600,000 

5 Variable height gate structure in the 
existing intake channel, re-open the 
original, existing, plugged, diversion tunnel 
and connect it to the existing intake 
channel, with cold water uplift provided by 
elevation control at the channel gate 
structure and by pumping. 
Would not significantly restrict powerhouse 
flows, would allow raising the thermocline 
to store more cool water, provides limited 
access to additional 180 kAF of low level 
hypolimnion water below existing sill at 
elev 1930 

$48,000,000 $1,200,000 to 
$1,600,000/yr to inject 
4 mg/l DO into the 
maximum possibly 
accessible hypolimnion, 
800,000 AF, $1.4MM avg. 
$1.6 to $3.0 MM/yr to inject 
8 mg/l DO into the 
maximum possibly 
accessible hypolimnion, 
800 kAf, $2.3MM avg 

$3,700,000 lost power 
during construction. 
$8,200,000 allowance for 
funds used during 
construction  

Same as gate structure, plus 
energy demand in fall to draw 
bottom water into the intake 
via the re-opened diversion 
tunnel. Total estimated to 
range from a minimum in a 
low flow year of $150,000 to 
maximum in a high flow year 
of $1,600,000. For estimating 
purposes, assume $50k 
higher than Alt 2, $600,000/yr. 

$30,000 $8,900,000 
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Table 2. (Cont.) 

No. Description 

Estimated 
Direct 

Construction 
Cost 

Estimated Oxygenation 
Cost 

(See Notes 2 and 3) 
Estimated Indirect 
Construction Cost 

Estimated Annual 
Lost Power Costs 

(Notes 4 and 5) 

Estimated 
Annual O&M 

Costs 
(Note 6) 

Estimated 
Annual Cost 

(30 year) 
(Note 7) 

8 New 10–12 kcfs variable-height-gated 
intake tower above re-opened original 
diversion tunnel, new vertical shaft with 
trashrack in shaft and tunnels from old 
diversion tunnel directly to Unit 5 penstock. 
This alternative would reduce the existing 
powerhouse hydraulic capacity and 
efficiency. Would not normally allow raising 
the thermocline to store more cool water. 
Would provide limited access to additional 
180 kAF of low level hypolimnion water 
below existing sill at elev 1930. 

$217,000,000 $470,000 to $710,000 per 
year to inject 4 mg/l DO into 
the probably accessible 
hypolimnion, 180,000 AF. 
$590,000 avg 
$790,000 to $960,000 per 
year to inject 8 mg/l DO into 
the probably accessible 
hypolimnion, 180,000 AF, 
$870,000 avg 

Conceptual construction 
plan assumes that no 
special reservoir draft 
would be needed for 
construction. A 2-month 
draft at elev 2020 in late 
fall would cost apprx 
$8,200,000 in lost power. 
$35,300,000 allowance for 
funds used during 
construction 

This Alternative would 
significantly reduce the 
powerhouse operating 
flexibility and would cause 
substantial head losses. Est 
min in very low flow years of 
$130,000. Est max in highest 
flow years of $1,500,000. Est 
average for comparison 
purposes of $400,000/yr 
(losses increase slightly 
exponentially with flows). 

$60,000 $28,200,000 

12 New 35-kcfs variable-height-gated intake 
tower above enlarged old diversion tunnel 
to vertical shaft to new tunnel into existing 
intake channel, plus concrete dam across 
existing intake channel. 
Would not significantly restrict powerhouse 
flows, would allow raising the thermocline 
to store more cool water, would provide 
access to additional 180 kAF of low level 
hypolimnion water below existing sill at 
elev 1930 

$286,000,000 Same as Alt 5: 

$1.2 to $1.6MM/yr to inject 
4 mg/l DO into 800 kAF, 
$1.4MM avg. 
$1.6 to $3.0MM/yr to inject 
8 mg/l DO into 800 kAF, 
$2.3MM avg. 

Conceptual construction 
plan assumes that no 
special reservoir draft 
would be needed for 
construction. A 2-month 
draft at elev 2020 in late 
fall would cost apprx 
$8,200,000 in lost power. 
$66,200,000 allowance for 
funds used during 
construction 

$400,000 in a very low flow 
year (1992), $600,000 in med 
low flow year (1994), 
$1,200,000 in medium flow 
year (1995), $1,600,000 in 
med high flow year (1999), 
$2,000,000 in very high flow 
year (1997). 
For comparison purposes, 
average assumed to be 
$1,200,000 (1995 flows) 

$60,000 $41,100,000 

Note 1: All Year 2005 costs. 
Note 2: Oxygenation cost estimates are based on two feasible alternatives: 1) the cost of buying and injecting liquid oxygen, and 2) an estimate for the cost of buying and operating a gaseous oxygen 

generating plant and injection system. Based on estimates provided by NORCO Incorporated and Mobley Engineering, the projected cost of buying and injecting liquid oxygen is typically higher 
than the estimated cost of manufacturing oxygen on site for alternatives 1, 2, 5, and 12. The estimate for each of these alternatives is shown for two reasons. First, because this provides a logical 
range of expected costs, and second, because for smaller, and possibly more reasonable, quantities of oxygenation, it would likely be non-economic for IPC to construct an oxygen generating 
plant on site. 

Note 3: The maximum possibly accessible cold hypolimnion water available via Alternatives 5 and 12 is approximately 30% greater than that available via Alternatives 1 and 2. Despite this, the estimated 
oxygenation costs for Alternatives 5 and 12 are not significantly higher because the projected oxygen transfer efficiency for Alternatives 5 and 12 was coincidentally approximately 30% better 
than that estimated for Alternatives 1 and 2, as a result of being able to inject into deep, confined, intake tunnels. 

Note 4: Lost Power Costs: The annual lost power cost estimates are based on the existing designs. Hydraulic modeling done subsequent to completion of the preliminary designs and construction cost 
estimates indicates that the lost power costs could be reduced substantially with modifications to the design of the selective withdrawal structures. For each of the existing alternatives, a 
substantial portion of the energy losses occur due to reduction of the cross sectional area of the mouth of the intake channel in the spring concurrent with high flows and spring flood control 
reservoir drafts. The reduction of the intake channel cross section results from the permanent structural components, not from the stoplogs and/or gates. The lost power costs do not include the 
estimated cost of operating oxygen generating plants. The power demands of oxygen generating plants are included in the oxygenation cost estimates. 

Note 5: The lost power cost estimates are based on projected 2005 monthly peak and off-peak power costs. 
Note 6: Estimated annual O&M costs are for the operations and maintenance of the selective withdrawal structure(s) only. O&M costs for oxygen injection methods are included in the estimated 

oxygenation costs. 
Note 7: The estimated annual costs are made up of the annual average expenses plus the levelized cost of capital for each of the selective withdrawal alternatives. 
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Table 3. Expenses for Alternatives Directed by FERC or Considered to be Most Feasible and 
Competitive—in millions (MM) 

Alt 
No. Expense Components Totals 

 
30 Year 

Oxygenation 
Cost 

30 Year Lost 
Power 

30 Year 
O&M 

30 Year 
Property 

Taxes 

30 Year 
Insurance 

30 Year Total 
Expenses 

Average Annual 
Expenses 

1 $69.0MM $12.9MM $1.3MM $6.1MM $0.8MM $90.1MM $3.0MM 

2 $69.0MM $16.5MM $0.9MM $8.1MM $1.1MM $95.6MM $3.2MM 

5 $69.0MM $18.0MM $1.3MM $13.1MM $1.7MM $103.1MM $3.4MM 

8 $26.1MM $12.0MM $2.7MM $58.7MM $7.8MM $107.2MM $3.6MM 

12 $69.0MM $36.0MM $2.7MM $81.9MM $10.8MM $200.4MM $6.7MM 

 

Table 4. Overall Costs for Alternatives Directed by FERC or Considered to be Most Feasible and 
Competitive—in millions (MM) 

No. Cost of Capital Expenses Total 

 
Total 

Investment 
(including 
AFUDC) 

Present Value 
Cost of Capital 

Levelized Cost of 
Capital 

30 Year Total 
Expenses 

Average Annual 
Expenses 

Annualized 
Costs 

1 $26.2MM $33.3MM $2.6MM $90.1MM $3.0MM $5.6MM 

2 $35.0MM $44.5MM $3.4MM $95.6MM $3.2MM $6.6MM 

5 $56.2MM $71.4MM $5.5MM $103.1MM $3.4MM $8.9MM 

8 $252.3MM $320.9MM $24.6MM $107.2MM $3.6MM $28.2MM 

12 $352.2MM $447.8MM $34.4MM $200.4MM $6.7MM $41.1MM 
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Appendix A. Brownlee selective withdrawal alternatives assessed by Washington Group International; 
descriptions and concept drawings, October 2004; Alternatives 1, 2, 5, 8, and 12 
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Appendix B. Brownlee selective withdrawal alternatives assessed by Washington Group International; 
cost estimates, October 2004; Alternatives 1, 2, 5, 8, and 12 
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Appendix C. Mobley Engineering report on oxygenation concepts for temperature control structure 
alternatives in Brownlee Reservoir; October 2004 
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Appendix D. Idaho Power Company Petition to Initiate a Process for Site Specific Criteria for Hells 
Canyon Snake River, August, 2004 
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Appendix E. Letters from the US Department of Commerce, NOAA, National Marine Fisheries Service, 
dated January 10, 2005, and from the Oregon Department of Environmental Quality, 
Eastern Region, Bend Office, dated January 10, 2005 
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Pete Newton Phone  208-388-2845 
Engineering Project Leader Fax:  208-388-6902 
Power Production Department E-mail  PNewton@idahopower.com 

 

 
December 8, 2004 
 

 
Albert Teeman 
Burns-Paiute Tribe 
100 Pasigo Street  
HC 71 
Burns, OR  97720 
 
Re: Hells Canyon Additional Information Request WQ-2(a) – Temperature Control, Conceptual Design 
Report  
 
 
Dear Mr. Teeman: 
 
In a letter dated May 4, 2004, the Federal Energy Regulatory Commission (FERC) issued to Idaho 
Power Company (IPC) an additional information request (AIR) for the Hells Canyon New License 
Application.  As part of the AIR, FERC directed IPC to provide information on a temperature control 
structure (AIR WQ-2).   
 
In AIR WQ-2, the FERC directs IPC to consult with various entities (see attached list) on IPC’s 
responses to items (a) – (c) of the AIR.  Enclosed is a CD with an electronic copy of IPC’s draft response 
to WQ-2(a) in .pdf format.   
 
In its cover letter issuing the AIRs, the FERC directs IPC to allow for a 30-day review and comment 
period.  Because of the tight time constraints established by the FERC for this AIR, your comments must 
be delivered to me by no later than January 10, 2004 for inclusion in the final report submitted to FERC.  
Comments received after the 30-day review period may not be included in the final response to 
AIR WQ-2. 
 
Please contact me if you have questions or need clarification. 
 
 

Sincerely,  

 
Pete Newton 
 

PN/cgs 
Enclosure 
Cc: Jim Tucker, IPC 
 Nathan Gardiner, IPC 

Craig Jones, IPC 
Jim Vasile, Davis Wright Tremaine



 
 
Pete Newton Phone  208-388-2845 
Engineering Project Leader Fax:  208-388-6902 
Power Production Department E-mail  PNewton@idahopower.com 

 

 
December 8, 2004 
 

 
Don Sampson 
Columbia River Inter-Tribal Fish Commission 
729 NE Oregon Street, Suite 200  
Portland, OR  97232 
 
Re: Hells Canyon Additional Information Request WQ-2(a) – Temperature Control, Conceptual Design 
Report  
 
 
Dear Mr. Sampson: 
 
In a letter dated May 4, 2004, the Federal Energy Regulatory Commission (FERC) issued to Idaho 
Power Company (IPC) an additional information request (AIR) for the Hells Canyon New License 
Application.  As part of the AIR, FERC directed IPC to provide information on a temperature control 
structure (AIR WQ-2).   
 
In AIR WQ-2, the FERC directs IPC to consult with various entities (see attached list) on IPC’s 
responses to items (a) – (c) of the AIR.  Enclosed is a CD with an electronic copy of IPC’s draft response 
to WQ-2(a) in .pdf format.   
 
In its cover letter issuing the AIRs, the FERC directs IPC to allow for a 30-day review and comment 
period.  Because of the tight time constraints established by the FERC for this AIR, your comments must 
be delivered to me by no later than January 10, 2004 for inclusion in the final report submitted to FERC.  
Comments received after the 30-day review period may not be included in the final response to 
AIR WQ-2. 
 
Please contact me if you have questions or need clarification. 
 
 

Sincerely,  

 
Pete Newton 
 

PN/cgs 
Enclosure 
Cc: Jim Tucker, IPC 
 Nathan Gardiner, IPC 

Craig Jones, IPC 
Jim Vasile, Davis Wright Tremaine



 
 
Pete Newton Phone  208-388-2845 
Engineering Project Leader Fax:  208-388-6902 
Power Production Department E-mail  PNewton@idahopower.com 

 

 
December 8, 2004 
 

 
Robert Lothrop 
Columbia River Inter-Tribal Fish Commission 
729 NE Oregon Street, Suite 200  
Portland, OR  97232 
 
Re: Hells Canyon Additional Information Request WQ-2(a) – Temperature Control, Conceptual Design 
Report  
 
 
Dear Mr. Lothrop: 
 
In a letter dated May 4, 2004, the Federal Energy Regulatory Commission (FERC) issued to Idaho 
Power Company (IPC) an additional information request (AIR) for the Hells Canyon New License 
Application.  As part of the AIR, FERC directed IPC to provide information on a temperature control 
structure (AIR WQ-2).   
 
In AIR WQ-2, the FERC directs IPC to consult with various entities (see attached list) on IPC’s 
responses to items (a) – (c) of the AIR.  Enclosed is a CD with an electronic copy of IPC’s draft response 
to WQ-2(a) in .pdf format.   
 
In its cover letter issuing the AIRs, the FERC directs IPC to allow for a 30-day review and comment 
period.  Because of the tight time constraints established by the FERC for this AIR, your comments must 
be delivered to me by no later than January 10, 2004 for inclusion in the final report submitted to FERC.  
Comments received after the 30-day review period may not be included in the final response to 
AIR WQ-2. 
 
Please contact me if you have questions or need clarification. 
 
 

Sincerely,  

 
Pete Newton 
 

PN/cgs 
Enclosure 
Cc: Jim Tucker, IPC 
 Nathan Gardiner, IPC 

Craig Jones, IPC 
Jim Vasile, Davis Wright Tremaine



 
 
Pete Newton Phone  208-388-2845 
Engineering Project Leader Fax:  208-388-6902 
Power Production Department E-mail  PNewton@idahopower.com 

 

 
December 8, 2004 
 

 
Gary Burke 
Confederated Tribes of the Umatilla Indian Reservation 
PO Box 638 
Pendleton, OR  97801 
 
Re: Hells Canyon Additional Information Request WQ-2(a) – Temperature Control, Conceptual Design 
Report  
 
 
Dear Mr. Burke: 
 
In a letter dated May 4, 2004, the Federal Energy Regulatory Commission (FERC) issued to Idaho 
Power Company (IPC) an additional information request (AIR) for the Hells Canyon New License 
Application.  As part of the AIR, FERC directed IPC to provide information on a temperature control 
structure (AIR WQ-2).   
 
In AIR WQ-2, the FERC directs IPC to consult with various entities (see attached list) on IPC’s 
responses to items (a) – (c) of the AIR.  Enclosed is a CD with an electronic copy of IPC’s draft response 
to WQ-2(a) in .pdf format.   
 
In its cover letter issuing the AIRs, the FERC directs IPC to allow for a 30-day review and comment 
period.  Because of the tight time constraints established by the FERC for this AIR, your comments must 
be delivered to me by no later than January 10, 2004 for inclusion in the final report submitted to FERC.  
Comments received after the 30-day review period may not be included in the final response to 
AIR WQ-2. 
 
Please contact me if you have questions or need clarification. 
 
 

Sincerely,  

 
Pete Newton 
 

PN/cgs 
Enclosure 
Cc: Jim Tucker, IPC 
 Nathan Gardiner, IPC 

Craig Jones, IPC 
Jim Vasile, Davis Wright Tremaine



 
 
Pete Newton Phone  208-388-2845 
Engineering Project Leader Fax:  208-388-6902 
Power Production Department E-mail  PNewton@idahopower.com 

 

 
December 8, 2004 
 

 
Olney Patt, Jr. 
Confederated Tribes of the Warm Springs 
PO Box C 
Warm Springs, OR  97761-0078 
 
Re: Hells Canyon Additional Information Request WQ-2(a) – Temperature Control, Conceptual Design 
Report  
 
 
Dear Mr. Patt, Jr.: 
 
In a letter dated May 4, 2004, the Federal Energy Regulatory Commission (FERC) issued to Idaho 
Power Company (IPC) an additional information request (AIR) for the Hells Canyon New License 
Application.  As part of the AIR, FERC directed IPC to provide information on a temperature control 
structure (AIR WQ-2).   
 
In AIR WQ-2, the FERC directs IPC to consult with various entities (see attached list) on IPC’s 
responses to items (a) – (c) of the AIR.  Enclosed is a CD with an electronic copy of IPC’s draft response 
to WQ-2(a) in .pdf format.   
 
In its cover letter issuing the AIRs, the FERC directs IPC to allow for a 30-day review and comment 
period.  Because of the tight time constraints established by the FERC for this AIR, your comments must 
be delivered to me by no later than January 10, 2004 for inclusion in the final report submitted to FERC.  
Comments received after the 30-day review period may not be included in the final response to 
AIR WQ-2. 
 
Please contact me if you have questions or need clarification. 
 
 

Sincerely,  

 
Pete Newton 
 

PN/cgs 
Enclosure 
Cc: Jim Tucker, IPC 
 Nathan Gardiner, IPC 

Craig Jones, IPC 
Jim Vasile, Davis Wright Tremaine



 
 
Pete Newton Phone  208-388-2845 
Engineering Project Leader Fax:  208-388-6902 
Power Production Department E-mail  PNewton@idahopower.com 

 

 
December 8, 2004 
 

 
Alan Mitchnick 
Federal Energy Regulatory Commission 
888 First Street, NE Mail Stop HL 11.4 
Washington, DC  20426 
 
Re: Hells Canyon Additional Information Request WQ-2(a) – Temperature Control, Conceptual Design 
Report  
 
 
Dear Mr. Mitchnick: 
 
In a letter dated May 4, 2004, the Federal Energy Regulatory Commission (FERC) issued to Idaho 
Power Company (IPC) an additional information request (AIR) for the Hells Canyon New License 
Application.  As part of the AIR, FERC directed IPC to provide information on a temperature control 
structure (AIR WQ-2).   
 
In AIR WQ-2, the FERC directs IPC to consult with various entities (see attached list) on IPC’s 
responses to items (a) – (c) of the AIR.  Enclosed is a CD with an electronic copy of IPC’s draft response 
to WQ-2(a) in .pdf format.   
 
In its cover letter issuing the AIRs, the FERC directs IPC to allow for a 30-day review and comment 
period.  Because of the tight time constraints established by the FERC for this AIR, your comments must 
be delivered to me by no later than January 10, 2004 for inclusion in the final report submitted to FERC.  
Comments received after the 30-day review period may not be included in the final response to 
AIR WQ-2. 
 
Please contact me if you have questions or need clarification. 
 
 

Sincerely,  

 
Pete Newton 
 

PN/cgs 
Enclosure 
Cc: Jim Tucker, IPC 
 Nathan Gardiner, IPC 

Craig Jones, IPC 
Jim Vasile, Davis Wright Tremaine



 
 
Pete Newton Phone  208-388-2845 
Engineering Project Leader Fax:  208-388-6902 
Power Production Department E-mail  PNewton@idahopower.com 

 

 
December 8, 2004 
 

 
Kate Kelly 
Idaho Department of Environmental Quality 
1445 North Orchard  
Boise, ID  83706-2239 
 
Re: Hells Canyon Additional Information Request WQ-2(a) – Temperature Control, Conceptual Design 
Report  
 
 
Dear Ms. Kelly: 
 
In a letter dated May 4, 2004, the Federal Energy Regulatory Commission (FERC) issued to Idaho 
Power Company (IPC) an additional information request (AIR) for the Hells Canyon New License 
Application.  As part of the AIR, FERC directed IPC to provide information on a temperature control 
structure (AIR WQ-2).   
 
In AIR WQ-2, the FERC directs IPC to consult with various entities (see attached list) on IPC’s 
responses to items (a) – (c) of the AIR.  Enclosed is a CD with an electronic copy of IPC’s draft response 
to WQ-2(a) in .pdf format.   
 
In its cover letter issuing the AIRs, the FERC directs IPC to allow for a 30-day review and comment 
period.  Because of the tight time constraints established by the FERC for this AIR, your comments must 
be delivered to me by no later than January 10, 2004 for inclusion in the final report submitted to FERC.  
Comments received after the 30-day review period may not be included in the final response to 
AIR WQ-2. 
 
Please contact me if you have questions or need clarification. 
 
 

Sincerely,  

 
Pete Newton 
 

PN/cgs 
Enclosure 
Cc: Jim Tucker, IPC 
 Nathan Gardiner, IPC 

Craig Jones, IPC 
Jim Vasile, Davis Wright Tremaine



 
 
Pete Newton Phone  208-388-2845 
Engineering Project Leader Fax:  208-388-6902 
Power Production Department E-mail  PNewton@idahopower.com 

 

 
December 8, 2004 
 

 
Tracey Trent 
Idaho Department of Fish and Game 
600 South Walnut  
PO Box 25 
Boise, ID  83702 
 
Re: Hells Canyon Additional Information Request WQ-2(a) – Temperature Control, Conceptual Design 
Report  
 
 
Dear Mr. Trent: 
 
In a letter dated May 4, 2004, the Federal Energy Regulatory Commission (FERC) issued to Idaho 
Power Company (IPC) an additional information request (AIR) for the Hells Canyon New License 
Application.  As part of the AIR, FERC directed IPC to provide information on a temperature control 
structure (AIR WQ-2).   
 
In AIR WQ-2, the FERC directs IPC to consult with various entities (see attached list) on IPC’s 
responses to items (a) – (c) of the AIR.  Enclosed is a CD with an electronic copy of IPC’s draft response 
to WQ-2(a) in .pdf format.   
 
In its cover letter issuing the AIRs, the FERC directs IPC to allow for a 30-day review and comment 
period.  Because of the tight time constraints established by the FERC for this AIR, your comments must 
be delivered to me by no later than January 10, 2004 for inclusion in the final report submitted to FERC.  
Comments received after the 30-day review period may not be included in the final response to 
AIR WQ-2. 
 
Please contact me if you have questions or need clarification. 
 
 

Sincerely,  

 
Pete Newton 
 

PN/cgs 
Enclosure 
Cc: Jim Tucker, IPC 
 Nathan Gardiner, IPC 

Craig Jones, IPC 
Jim Vasile, Davis Wright Tremaine



 
 
Pete Newton Phone  208-388-2845 
Engineering Project Leader Fax:  208-388-6902 
Power Production Department E-mail  PNewton@idahopower.com 

 

 
December 8, 2004 
 

 
Rick Eichstaedt 
Nez Perce Tribe 
PO Box 305 
Lapwai, ID  83540 
 
Re: Hells Canyon Additional Information Request WQ-2(a) – Temperature Control, Conceptual Design 
Report  
 
 
Dear Mr. Eichstaedt: 
 
In a letter dated May 4, 2004, the Federal Energy Regulatory Commission (FERC) issued to Idaho 
Power Company (IPC) an additional information request (AIR) for the Hells Canyon New License 
Application.  As part of the AIR, FERC directed IPC to provide information on a temperature control 
structure (AIR WQ-2).   
 
In AIR WQ-2, the FERC directs IPC to consult with various entities (see attached list) on IPC’s 
responses to items (a) – (c) of the AIR.  Enclosed is a CD with an electronic copy of IPC’s draft response 
to WQ-2(a) in .pdf format.   
 
In its cover letter issuing the AIRs, the FERC directs IPC to allow for a 30-day review and comment 
period.  Because of the tight time constraints established by the FERC for this AIR, your comments must 
be delivered to me by no later than January 10, 2004 for inclusion in the final report submitted to FERC.  
Comments received after the 30-day review period may not be included in the final response to 
AIR WQ-2. 
 
Please contact me if you have questions or need clarification. 
 
 

Sincerely,  

 
Pete Newton 
 

PN/cgs 
Enclosure 
Cc: Jim Tucker, IPC 
 Nathan Gardiner, IPC 

Craig Jones, IPC 
Jim Vasile, Davis Wright Tremaine



 
 
Pete Newton Phone  208-388-2845 
Engineering Project Leader Fax:  208-388-6902 
Power Production Department E-mail  PNewton@idahopower.com 

 

 
December 8, 2004 
 

 
Ritchie Graves 
NOAA Fisheries 
525 NE Oregon Street, Suite 500  
Portland, OR  97232 
 
Re: Hells Canyon Additional Information Request WQ-2(a) – Temperature Control, Conceptual Design 
Report  
 
 
Dear Mr. Graves: 
 
In a letter dated May 4, 2004, the Federal Energy Regulatory Commission (FERC) issued to Idaho 
Power Company (IPC) an additional information request (AIR) for the Hells Canyon New License 
Application.  As part of the AIR, FERC directed IPC to provide information on a temperature control 
structure (AIR WQ-2).   
 
In AIR WQ-2, the FERC directs IPC to consult with various entities (see attached list) on IPC’s 
responses to items (a) – (c) of the AIR.  Enclosed is a CD with an electronic copy of IPC’s draft response 
to WQ-2(a) in .pdf format.   
 
In its cover letter issuing the AIRs, the FERC directs IPC to allow for a 30-day review and comment 
period.  Because of the tight time constraints established by the FERC for this AIR, your comments must 
be delivered to me by no later than January 10, 2004 for inclusion in the final report submitted to FERC.  
Comments received after the 30-day review period may not be included in the final response to 
AIR WQ-2. 
 
Please contact me if you have questions or need clarification. 
 
 

Sincerely,  

 
Pete Newton 
 

PN/cgs 
Enclosure 
Cc: Jim Tucker, IPC 
 Nathan Gardiner, IPC 

Craig Jones, IPC 
Jim Vasile, Davis Wright Tremaine



 
 
Pete Newton Phone  208-388-2845 
Engineering Project Leader Fax:  208-388-6902 
Power Production Department E-mail  PNewton@idahopower.com 

 

 
December 8, 2004 
 

 
Bob Lohn 
NOAA Fisheries 
525 NE Oregon Street, Suite 500  
Portland, OR  97232-2737 
 
Re: Hells Canyon Additional Information Request WQ-2(a) – Temperature Control, Conceptual Design 
Report  
 
 
Dear Mr. Lohn: 
 
In a letter dated May 4, 2004, the Federal Energy Regulatory Commission (FERC) issued to Idaho 
Power Company (IPC) an additional information request (AIR) for the Hells Canyon New License 
Application.  As part of the AIR, FERC directed IPC to provide information on a temperature control 
structure (AIR WQ-2).   
 
In AIR WQ-2, the FERC directs IPC to consult with various entities (see attached list) on IPC’s 
responses to items (a) – (c) of the AIR.  Enclosed is a CD with an electronic copy of IPC’s draft response 
to WQ-2(a) in .pdf format.   
 
In its cover letter issuing the AIRs, the FERC directs IPC to allow for a 30-day review and comment 
period.  Because of the tight time constraints established by the FERC for this AIR, your comments must 
be delivered to me by no later than January 10, 2004 for inclusion in the final report submitted to FERC.  
Comments received after the 30-day review period may not be included in the final response to 
AIR WQ-2. 
 
Please contact me if you have questions or need clarification. 
 
 

Sincerely,  

 
Pete Newton 
 

PN/cgs 
Enclosure 
Cc: Jim Tucker, IPC 
 Nathan Gardiner, IPC 

Craig Jones, IPC 
Jim Vasile, Davis Wright Tremaine



 
 
Pete Newton Phone  208-388-2845 
Engineering Project Leader Fax:  208-388-6902 
Power Production Department E-mail  PNewton@idahopower.com 

 

 
December 8, 2004 
 

 
Paul DeVito 
Oregon Department of Environmental Quality 
2146 NE Fourth Street, Suite 104  
Bend, OR  97701 
 
Re: Hells Canyon Additional Information Request WQ-2(a) – Temperature Control, Conceptual Design 
Report  
 
 
Dear Mr DeVito: 
 
In a letter dated May 4, 2004, the Federal Energy Regulatory Commission (FERC) issued to Idaho 
Power Company (IPC) an additional information request (AIR) for the Hells Canyon New License 
Application.  As part of the AIR, FERC directed IPC to provide information on a temperature control 
structure (AIR WQ-2).   
 
In AIR WQ-2, the FERC directs IPC to consult with various entities (see attached list) on IPC’s 
responses to items (a) – (c) of the AIR.  Enclosed is a CD with an electronic copy of IPC’s draft response 
to WQ-2(a) in .pdf format.   
 
In its cover letter issuing the AIRs, the FERC directs IPC to allow for a 30-day review and comment 
period.  Because of the tight time constraints established by the FERC for this AIR, your comments must 
be delivered to me by no later than January 10, 2004 for inclusion in the final report submitted to FERC.  
Comments received after the 30-day review period may not be included in the final response to 
AIR WQ-2. 
 
Please contact me if you have questions or need clarification. 
 
 

Sincerely,  

 
Pete Newton 
 

PN/cgs 
Enclosure 
Cc: Jim Tucker, IPC 
 Nathan Gardiner, IPC 

Craig Jones, IPC 
Jim Vasile, Davis Wright Tremaine



 
 
Pete Newton Phone  208-388-2845 
Engineering Project Leader Fax:  208-388-6902 
Power Production Department E-mail  PNewton@idahopower.com 

 

 
December 8, 2004 
 

 
Colleen Fagan 
Oregon Department of Fish and Wildlife 
107 20th Street  
La Grande, OR  97850 
 
Re: Hells Canyon Additional Information Request WQ-2(a) – Temperature Control, Conceptual Design 
Report  
 
 
Dear Ms. Fagan: 
 
In a letter dated May 4, 2004, the Federal Energy Regulatory Commission (FERC) issued to Idaho 
Power Company (IPC) an additional information request (AIR) for the Hells Canyon New License 
Application.  As part of the AIR, FERC directed IPC to provide information on a temperature control 
structure (AIR WQ-2).   
 
In AIR WQ-2, the FERC directs IPC to consult with various entities (see attached list) on IPC’s 
responses to items (a) – (c) of the AIR.  Enclosed is a CD with an electronic copy of IPC’s draft response 
to WQ-2(a) in .pdf format.   
 
In its cover letter issuing the AIRs, the FERC directs IPC to allow for a 30-day review and comment 
period.  Because of the tight time constraints established by the FERC for this AIR, your comments must 
be delivered to me by no later than January 10, 2004 for inclusion in the final report submitted to FERC.  
Comments received after the 30-day review period may not be included in the final response to 
AIR WQ-2. 
 
Please contact me if you have questions or need clarification. 
 
 

Sincerely,  

 
Pete Newton 
 

PN/cgs 
Enclosure 
Cc: Jim Tucker, IPC 
 Nathan Gardiner, IPC 

Craig Jones, IPC 
Jim Vasile, Davis Wright Tremaine



 
 
Pete Newton Phone  208-388-2845 
Engineering Project Leader Fax:  208-388-6902 
Power Production Department E-mail  PNewton@idahopower.com 

 

 
December 8, 2004 
 

 
Frederick Auck 
Shoshone-Bannock Tribe 
PO Box 306 
Fort Hall, ID  83203 
 
Re: Hells Canyon Additional Information Request WQ-2(a) – Temperature Control, Conceptual Design 
Report  
 
 
Dear Mr. Auck: 
 
In a letter dated May 4, 2004, the Federal Energy Regulatory Commission (FERC) issued to Idaho 
Power Company (IPC) an additional information request (AIR) for the Hells Canyon New License 
Application.  As part of the AIR, FERC directed IPC to provide information on a temperature control 
structure (AIR WQ-2).   
 
In AIR WQ-2, the FERC directs IPC to consult with various entities (see attached list) on IPC’s 
responses to items (a) – (c) of the AIR.  Enclosed is a CD with an electronic copy of IPC’s draft response 
to WQ-2(a) in .pdf format.   
 
In its cover letter issuing the AIRs, the FERC directs IPC to allow for a 30-day review and comment 
period.  Because of the tight time constraints established by the FERC for this AIR, your comments must 
be delivered to me by no later than January 10, 2004 for inclusion in the final report submitted to FERC.  
Comments received after the 30-day review period may not be included in the final response to 
AIR WQ-2. 
 
Please contact me if you have questions or need clarification. 
 
 

Sincerely,  

 
Pete Newton 
 

PN/cgs 
Enclosure 
Cc: Jim Tucker, IPC 
 Nathan Gardiner, IPC 

Craig Jones, IPC 
Jim Vasile, Davis Wright Tremaine



 
 
Pete Newton Phone  208-388-2845 
Engineering Project Leader Fax:  208-388-6902 
Power Production Department E-mail  PNewton@idahopower.com 

 

 
December 8, 2004 
 

 
Donald Clary 
Shoshone-Paiute Tribe 
633 West Fifth Street Twenty-First Floor 
Los Angeles, CA  90071-2040 
 
Re: Hells Canyon Additional Information Request WQ-2(a) – Temperature Control, Conceptual Design 
Report  
 
 
Dear Mr. Clary: 
 
In a letter dated May 4, 2004, the Federal Energy Regulatory Commission (FERC) issued to Idaho 
Power Company (IPC) an additional information request (AIR) for the Hells Canyon New License 
Application.  As part of the AIR, FERC directed IPC to provide information on a temperature control 
structure (AIR WQ-2).   
 
In AIR WQ-2, the FERC directs IPC to consult with various entities (see attached list) on IPC’s 
responses to items (a) – (c) of the AIR.  Enclosed is a CD with an electronic copy of IPC’s draft response 
to WQ-2(a) in .pdf format.   
 
In its cover letter issuing the AIRs, the FERC directs IPC to allow for a 30-day review and comment 
period.  Because of the tight time constraints established by the FERC for this AIR, your comments must 
be delivered to me by no later than January 10, 2004 for inclusion in the final report submitted to FERC.  
Comments received after the 30-day review period may not be included in the final response to 
AIR WQ-2. 
 
Please contact me if you have questions or need clarification. 
 
 

Sincerely,  

 
Pete Newton 
 

PN/cgs 
Enclosure 
Cc: Jim Tucker, IPC 
 Nathan Gardiner, IPC 

Craig Jones, IPC 
Jim Vasile, Davis Wright Tremaine



 
 
Pete Newton Phone  208-388-2845 
Engineering Project Leader Fax:  208-388-6902 
Power Production Department E-mail  PNewton@idahopower.com 

 

 
December 8, 2004 
 

 
Jeffery Foss 
U.S. Fish and Wildlife Service 
1387 South Vinnell Way, Suite 368  
Boise, ID  83709 
 
Re: Hells Canyon Additional Information Request WQ-2(a) – Temperature Control, Conceptual Design 
Report  
 
 
Dear Mr. Foss: 
 
In a letter dated May 4, 2004, the Federal Energy Regulatory Commission (FERC) issued to Idaho 
Power Company (IPC) an additional information request (AIR) for the Hells Canyon New License 
Application.  As part of the AIR, FERC directed IPC to provide information on a temperature control 
structure (AIR WQ-2).   
 
In AIR WQ-2, the FERC directs IPC to consult with various entities (see attached list) on IPC’s 
responses to items (a) – (c) of the AIR.  Enclosed is a CD with an electronic copy of IPC’s draft response 
to WQ-2(a) in .pdf format.   
 
In its cover letter issuing the AIRs, the FERC directs IPC to allow for a 30-day review and comment 
period.  Because of the tight time constraints established by the FERC for this AIR, your comments must 
be delivered to me by no later than January 10, 2004 for inclusion in the final report submitted to FERC.  
Comments received after the 30-day review period may not be included in the final response to 
AIR WQ-2. 
 
Please contact me if you have questions or need clarification. 
 
 

Sincerely,  

 
Pete Newton 
 

PN/cgs 
Enclosure 
Cc: Jim Tucker, IPC 
 Nathan Gardiner, IPC 

Craig Jones, IPC 
Jim Vasile, Davis Wright Tremaine
 



Idaho Power Company 
Hells Canyon Complex (FERC Project No. 1971) 
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Albert Teeman Burns-Paiute Tribe 

Robert Lothrop Columbia River Inter-Tribal Fish Commission 

Don Sampson Columbia River Inter-Tribal Fish Commission 

Gary Burke Confederated Tribes of the Umatilla Indian Reservation 

Olney Patt, Jr. Confederated Tribes of the Warm Springs 

Alan Mitchnick Federal Energy Regulatory Commission 

Kate Kelly Idaho Department of Environmental Quality 

Tracey Trent Idaho Department of Fish and Game 

Rick Eichstaedt Nez Perce Tribe 

Ritchie Graves NOAA Fisheries 

Bob Lohn NOAA Fisheries 

Paul DeVito Oregon Department of Environmental Quality 

Colleen Fagan Oregon Department of Fish and Wildlife 

Frederick Auck Shoshone-Bannock Tribe 

Donald Clary Shoshone-Paiute Tribe 

Jeffery Foss U.S. Fish and Wildlife Service 
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