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The Pacifi c Northwest Electric Power Planning 
and Conservation Act of  1980, the federal law that 
authorized the states of  Idaho, Montana, Oregon, 
and Washington to form the Northwest Power and 
Conservation Council, directs the Council to prepare 
a program to protect, mitigate and enhance fi sh and 
wildlife, and related spawning grounds and habitat, of  
the Columbia River Basin that have been affected by 
hydroelectric development.  This program, known as 
the Columbia River Basin Fish and Wildlife Program, 
is part of  the Council’s Northwest Power Plan.  The 
Power Act directs the Council to prepare the Power 
Plan to assure the Pacifi c Northwest an adequate, ef-
fi cient, economical, and reliable power supply.

As explained further in this report, the Fish and 
Wildlife Program includes fl ow and passage measures 
for anadromous fi sh, including salmon, steelhead, 
sturgeon, and lamprey, that alter hydroelectric system 
operations and reduce power production.  The Power 
Plan must take Program measures into account in its 
development of  a resource strategy to provide the 
region an adequate, effi cient, economical, and reli-
able power supply while also delivering the operations 
specifi ed for fi sh and wildlife – in essence, helping to 
assure that operations for fi sh and wildlife are similarly 
reliable.

The administrator of  the Bonneville Power 
Administration is required to make decisions about 
future electricity supplies and energy conservation 
that are consistent with the Power Plan and also to 
use the Bonneville fund -- revenue from the sale of  
electricity -- to fi nance the Fish and Wildlife Program.  
Bonneville, a division of  the federal Department of  
Energy, is the region’s largest electricity supplier, sell-
ing the output of  31 federal dams and one non-federal 
nuclear plant.

In Fiscal Year 2008, Bonneville reported total fi sh 
and wildlife costs of  $875.8  million.  This amount 
includes:
•  Direct program expenditures ($148.9 million)1

•  Reimbursements to the federal Treasury for Corps 
of  Engineers and Bureau of  Reclamation investments 
in fi sh passage and fi sh production, including direct 

funding of  operations and maintenance expenses of  
federal fi sh hatcheries ($62.2 million)

•  Interest, amortization, and depreciation (these are 
called “fi xed expenses”) on capital investments in 
facilities such as hatcheries and fi sh-passage facilities at 
dams ($116.2 million)

•  Forgone hydropower revenue from sales of  surplus 
power that results from dam operations that benefi t 
fi sh but reduce hydropower generation ($273.5 mil-
lion), and

•  Power purchases during periods when dam opera-
tions to protect migrating fi sh, such as storing water in 
winter months in anticipation of  required water spills 
in the spring, reduce hydropower generation ($274.9 
million).

The $875.8 million total does not include new 
capital investments in 2008 totaling $64.1 million.  The 
total also does not refl ect a credit of  $100.5 million 
from the federal Treasury related to fi sh and wildlife 
expenditures in 2008.  Effectively, electricity ratepayers 
of  Bonneville-customer utilities paid $775.3 million of  
the total.  The credit is explained in the section of  this 
report entitled “Expenditures by Category.”

Figures 1A and 1B and Table 1 of  this report detail 
Bonneville’s total spending since 1978 on fi sh and 
wildlife protection and mitigation.  Figure 1C provides 
a breakdown of  Bonneville’s total power expenditures 
in Fiscal Year 2008 to show the direct-program budget 
and power purchases in the context of  other expen-
ditures.  Figures 2, 3, 4, 4A, 5, 6A, 6B, 7A, 7B, and 
Tables 3B and 8 provide categorical breakdowns of  
the expenditures in Fiscal Year 2008.

In Fiscal Year 2008, the Council’s Fish and Wildlife 
Program ($174.4 million) accounted for 19.9 percent 
of  the costs Bonneville attributed to fi sh and wild-
life ($875.8 million).  These costs accounted for 37.2 
percent of  Bonneville’s total 2008 power expenditures 
-- reported in Figure 1C of  this report -- of  $2.35 
billion.  The Fish and Wildlife Program accounted for 
7.4 percent of  the total.

Overview

1 In Table 1 of this report, which is the source of Figures 1A and 1B, the sum of fi sh and wildlife capital investments ($26.8 million) and di-
rect expenditures ($148.9 million) for 2008 is $175.7 million.  This amount is $1.3 million more than the total direct-program expenditures 
reported by Bonneville and shown in Figures and Tables 2, 3, and 4 ($174.4 million).  The difference is the cost of software improvements 
for Bonneville’s Fish and Wildlife Division.  Until the improvements are installed and operating, they are not included in the Fish and Wild-
life Division expenditures but are assigned to the Division by Bonneville’s fi nancial offi ce, which provided Table 1 of this report.
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Impacts of fi sh and wildlife costs

Looking ahead, Bonneville’s electricity rate ana-
lysts estimated the preference rate, the rate Bonneville 
charges its utility customers, for 2010 and 2011 with 
and without the fi sh and wildlife costs.  The difference 
is about one-third, or about $10 per megawatt-hour.  
That is, $10 of  the approximately $27-per-megawatt-
hour preference rate can be attributed to fi sh and 
wildlife costs, according to Bonneville.  The effect on 
the rate Bonneville charges its industrial customers is 
about $7 per megawatt-hour (the industrial rate is $34 
per megawatt-hour).  Bonneville also estimated that 
Residential Exchange Program benefi ts, primarily to 
the residential and small-farm customers of  investor-
owned utilities, will be $75 million per year lower in 
2010 and 2011 than they would be without fi sh and 
wildlife costs.

Separately, the Council staff  calculated the average 
cost of  the Fish and Wildlife Program over the next 
fi ve years at $720 million per year2.   Using current 
information provided by Bonneville for calculating 
rates, the Council staff  estimated that the $720 million 
annual average translates to a cost of  $134.86 per year 
($11.24 per month) for a typical customer of  a public 
utility served by Bonneville.3   This is 14.4 percent of  
the typical monthly bill of  $77.72.

Background
The 2009 Report

This is the eighth consecutive annual report pre-
pared by the Council to explain Bonneville’s fi sh and 
wildlife mitigation expenditures.  A portion of  these 
expenditures is directed to the Council’s Columbia 
River Basin Fish and Wildlife Program.  The reports 

respond to a July 1999 request by the governors of  
Idaho, Oregon, Montana, and Washington -- the four 
states represented on the Council -- to report annu-
ally on Bonneville’s expenditures for fi sh and wildlife 
mitigation.

In this eighth annual report, the Council provides 
an update of  Bonneville’s funding through Fiscal Year 
2008.  The report also includes information about 
salmon and steelhead in the Columbia River Basin.  
Financial information was provided by Bonneville 
in response to requests from the Council and was 
not independently verifi ed by the Council or its staff.  
Information about salmon and steelhead was compiled 
from reports by the Fish Passage Center, U.S. Army 
Corps of  Engineers, NOAA Fisheries, the states of  
Washington and Oregon through the Columbia River 
Compact, and the University of  Washington Joint 
Institute for the Study of  the Atmosphere and Oceans.

The Northwest Power and Conservation 
Council

The Northwest Power Act of  1980, a federal law, 
authorized the states of  Idaho, Montana, Oregon, 
and Washington to form the Northwest Power and 
Conservation Council (it was known until 2003 as the 
Northwest Power Planning Council).  The Act directs 
the Council to prepare a program to protect, mitigate, 
and enhance fi sh and wildlife of  the Columbia River 
Basin that have been affected by hydropower.  The Act 
also directs the Administrator of  the Bonneville Power 
Administration, the federal agency that sells electricity 
generated at federal dams in the Columbia River Basin, 
to use the Bonneville fund in a manner consistent 
with the Council’s program to protect, mitigate and 
enhance fi sh and wildlife affected by hydropower in 
the Columbia River Basin.  The Act affords equitable 

2 The $720-million annual average comprises 1) the average annual cost to the federal hydropower system of dam operations in the Bio-
logical Opinion and the Council’s Program that reduce hydropower generation by an average of 1,170 average-megawatts ($434 million);  
2) Bonneville’s anticipated annual amount of capital investments for projects in the Program over the next fi ve years ($56 million);  and 
3) Bonneville’s anticipated average annual cost of direct-program expenditures over the next fi ve years ($231 million).  The $720 million 
fi gure does not include fi xed expenses for depreciation, amortization, or interest on capital investments; the annual average amount of 
new capital investment for the direct program and associated federal projects, or reimbursable and direct-funded expenses and so is not 
directly comparable to Bonneville’s total fi sh and wildlife costs reported for Fiscal Year 2008 and shown in Table 1 and Figures 1A and 
1B of this report.  By way of comparison, however, as shown in Table 1, Bonneville’s total Program expenses in Fiscal Year 2008 were 
$875.8 million (this total does not include new capital investments but does include fi xed expenses on existing investments).  Included 
in this total are reimbursable/direct-funded expenses of $62.2 million and Program-related fi xed expenses of $116.2 million.  Subtracting 
these amounts from the $875.8 million total yields a comparable Program cost of $697 million in 2008.  The $720-million average for the 
next fi ve years refl ects the increasing cost of the direct program, which was $148.9 million in direct expenditures and $26.8 million in new 
capital investments in 2008, and which the Council’s staff estimates will average $231 million (expense) and $56 million (capital) per year 
over the next fi ve years.
   3   3   The Council staff’s calculation is based on a Bonneville analysis of the effect of fi sh and wildlife costs on the Preference Rate, which is 
the rate Bonneville charges public utilities for electricity (approximately $27 per megawatt-hour).  The calculation is based on Bonneville’s 
current rate-case models and includes the following assumptions:  Fiscal Year 2010 forecasted total sales of 55,765,707 megawatt-hours 
(adjusted for losses); a cost of $10 per megawatt-hour for the Fish and Wildlife Program; and average residential electricity consumption 
of 13.5 megawatt-hours per year.
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treatment to fi sh and wildlife as to other authorized 
purposes of  hydropower dams in the Columbia River 
Basin.

The Columbia River Basin Fish and Wild-
life Program

The Council is a planning, policy-making, and 
reviewing body.  Consistent with the Northwest Power 
Act, the Council develops the Fish and Wildlife Pro-
gram and monitors its implementation.  The Program 
is implemented primarily by Bonneville but also by the 
region’s fi sh and wildlife agencies and tribes, the U.S. 
Army Corps of  Engineers, the Bureau of  Reclama-
tion, and the Federal Energy Regulatory Commission 
and its licensees.  The Program addresses hydropower 
impacts on anadromous fi sh, resident fi sh, and wild-
life.  Anadromous fi sh are those that spawn in fresh-
water, migrate to the Columbia River estuary as juve-
niles, spend their adult lives in the Pacifi c Ocean, and 
then return to their freshwater birthplaces to spawn 
and die.  Resident fi sh are those that live and migrate 
within freshwater rivers, streams, and lakes.

The Program includes scientifi c research; habitat 
acquisitions and easements4; and construction projects 
to improve habitat and fi sh passage and to build and 
operate hatcheries.  The Program also recommends 
certain reservoir elevations and fl ow requirements 
to protect anadromous and resident fi sh and their 
habitat.  Other measures call for using stored water to 
maintain appropriate water temperatures and protect 
streambeds.  The Program focuses most of  the mitiga-
tion activities on anadromous fi sh, consistent with 
language in the Northwest Power Act.  Section 2.6 of  
the Act states that anadromous fi sh “are of  signifi cant 
importance to the social and economic well-being of  
the Pacifi c Northwest and the Nation” and that these 
fi sh “are dependent on suitable environmental condi-
tions substantially obtainable from the management 
and operation” of  dams on the Columbia River and its 
tributaries.  Primarily these are salmon and steelhead, 
but anadromous Pacifi c lamprey and sturgeon also are 
found in the Columbia system.  These species also are 
targeted in the Council’s Program.

The Act directs the Council to oversee, with the 
assistance of  the Independent Scientifi c Review Panel 

(ISRP), a process to review projects proposed for 
funding by Bonneville.  The ISRP reviews proposed 
projects and makes recommendations to the Council 
as to whether these proposals are based on sound 
scientifi c principles, benefi t fi sh and wildlife, have 
a clearly defi ned objective and outcome with provi-
sions for monitoring and evaluation of  results, and 
are consistent with the priorities in the Program.  The 
ISRP also reviews the results of  prior-year expendi-
tures.  The Council allows for public review and com-
ment on the ISRP’s recommendations.  The Council 
then makes fi nal recommendations to Bonneville on 
projects to be funded.  In doing so, the Council must 
fully consider the ISRP’s recommendations, explain in 
writing its reasons for not accepting ISRP recommen-
dations, consider the impact of  ocean conditions on 
fi sh and wildlife populations, and determine whether 
the projects employ cost-effective measures to achieve 
Program objectives.

The Program takes an “All-H” approach to miti-
gating the impacts of  hydropower dams on fi sh and 
wildlife.  That is, the Program includes measures that 
address habitat, hydropower, hatcheries, and harvest.  
Of  these, the greatest emphasis in the program is on 
habitat.  As noted elsewhere in this report, habitat 
expenditures totaled $60.7 million in Fiscal Year 2008, 
or 34 percent of  the direct-program expenditures.

In February 2009, following more than a year of  
work including extensive public participation, the 
Council adopted a revision of  the Program, the fi rst 
revision since 2004 and 2005 when locally developed 
subbasin plans were added.  Key themes of  the 2009 
Program include:

•  Emphasizing implementation of  fi sh and wildlife 
projects based on needs identifi ed in the subbasin 
plans and also on actions described in federal biologi-
cal opinions on hydropower operations, hatcheries, 
and harvest, Endangered Species Act recovery plans, 
and the 2008 and 2009 Columbia Basin Fish Accords 
signed by federal agencies, Indian tribes, and the states 
of  Idaho, Montana, and Washington.

•  Continuing the Council’s commitment to indepen-
dent scientifi c review of  all projects proposed for 
funding through the program, including those actions 

4Habitat acquisitions are credited against identifi ed habitat losses attributable to the construction of hydropower dams.  The crediting 
unit is called a “Habitat Unit,” which is a measure of both the quantity and quality of the acquired site and, thus, its suitability for targeted 
species.
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5In the 2008 Fish Accords, Bonneville and other federal agencies committed to extensive, 10-year implementation plans, with associated 
actions and funding commitments, based on the foundation built by the Council’s program over the last 26 years.  This foundation in-
cludes water management and fi sh-passage measures (in the original, 1982 Program), mainstem and off-site mitigation measures (1987 
and subsequent program amendments), the program framework (2000 amendment), and the subbasin plans (2004-2005 amendment).  
With the additional funding commitments in the 2008 Fish Accords, funding of projects through the Council’s program likely will total about 
$230 million per year beginning this year.

6The total includes expenditures for wildlife habitat, which Bonneville reported through the end of March 2009, six months after the end of 
Fiscal Year 2008.  Other expenditures are totaled through September 2008, the end of Fiscal Year 2008.

7For the period 2001-2004, direct program expenditures included a total of $16,000,000 in one-time expenditures for “high priority” and 
“action plan” projects.  These are included in the calculation of 1978-2008 total spending.  The high-priority projects were intended to 
bring immediate benefi ts to all species listed for protection under the Endangered Species Act in advance of subbasin planning (subbasin 
plans were submitted to the Council in 2004 and adopted into the fi sh and wildlife program in 2004 and 2005).  The “action plan” projects 
were intended to bring immediate benefi ts to ESA-listed salmon and steelhead that were affected by altered hydropower dam operations 
in the spring and early summer of 2001, when the fl ow of the Columbia River was at a near-record low.

described in the biological opinions and the 2008 Fish 
Accords5

•  Further review of  specifi c issues such as the impacts 
of  global climate change, toxic substances, and inva-
sive species on fi sh, wildlife, and habitat

Thus, in the revised Program, the Council’s focus 
turns from planning to implementation and perfor-
mance.  The program:

•  Increases project performance and fi scal account-
ability by establishing reporting guidelines and using 
adaptive management to guide decision-making

•  Commits to a periodic and systematic exchange of  
science and policy information

•  Emphasizes a more focused monitoring and evalua-
tion framework coupled with a commitment to use the 
information obtained to make better decisions

•  Calls for a renewed regional effort to develop quan-
titative biological objectives for the program

•  Retains an interim objective recommended by the 
region’s fi sh and wildlife managers of  increasing salm-
on and steelhead runs to 5 million fi sh by 2025 and 
achieving smolt-to-adult return rates of  2 to 6 percent

•  Addresses passage problems for lamprey and stur-
geon at the mainstem dams

•  Proposes changes in some hatchery practices to 
create a more balanced, ecological approach to fi sh 
production

•  Retains a crediting formula for wildlife losses of  two 
new units of  habitat for each lost habitat unit

Also in 2009, the Council is working with proj-
ect-recommending entities, Bonneville, and others to 
shape the measures for all areas of  the Program into 
multiyear action plans similar to those implementation 
plans in the 2008 Biological Opinion and the Accords.  
The Council will then work with Bonneville and 
relevant entities to estimate multi-year implementation 

budgets and secure funding commitments that ensure 
adequate funding for these action plans.

Summary of Expenses, 1978-2008

The 2008 expenditures bring the grand total of  
Bonneville’s fi sh and wildlife spending, from 1978, 
when the expenditures began, through 2008 to $11.9 
billion.6   Here, in descending order, is a breakdown by 
major categories:

•  $3.30 billion for power purchases to meet electric-
ity-demand requirements in response to required river 
operations that reduce hydropower generation.

•  $2.33 billion in forgone revenue.  Bonneville calcu-
lates the value of  hydropower that could not be gener-
ated (revenue that is forgone) because of  required 
river operations to assist fi sh passage and improve fi sh 
survival, such as water spills at the dams when salmon 
and steelhead are migrating to or from the ocean.

•  $1.99 billion for the Council’s direct program.  This 
amount does not include annual obligations in the 
separate capital-investment budget for projects in the 
direct program, such as construction of  fi sh hatcheries 
(like a mortgage, an amount of  capital is obligated to 
a project like construction of  a hatchery in a particular 
year, but the actual annual payments of  that obligation 
are smaller -- the debt service on the investment; the 
actual work of  fi sh production is fi nanced with annual 
expenditures from the direct-program budget).  With 
capital expenditures added, the total for the direct pro-
gram for the period 1978-2008 is $3.63 billion.7

•  $1.64 billion for capital investments, discussed 
above, such as the construction costs of  facilities like 
fi sh hatcheries and fi sh-passage facilities at the dams.

•  $1.60 billion in fi xed expenses for interest, amortiza-
tion, and depreciation on the capital investments.
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•  $984.7 million to:  1) directly fund fi sh and wildlife 
projects undertaken by the U.S. Army Corps of  Engi-
neers or the Bureau of  Reclamation that predate the 
1980 Northwest Power Act and for which Bonneville 
pays the hydropower share, consistent with the Power 
Act.  These expenditures include, for example, opera-
tions and maintenance costs of  certain fi sh-production 
facilities, fi sh-passage facilities at dams, and research 
activities.  2) reimburse the U.S. Treasury for the 
hydropower share of  major dam modifi cations by the 
Corps of  Engineers, such as installing spillway weirs, 
bypass systems, fi sh-defl ection screens in front of  
the turbine entrances, and spillway modifi cations to 
reduced dissolved gas.

Expenditures by Category

Program Expenditures
Bonneville uses a comprehensive approach to 

implementation described as “integrated,” meaning 
that requirements of  biological opinions prepared 
under the federal Endangered Species Act are incor-
porated with the broad fi sh and wildlife mitigation 
requirements of  the Northwest Power Act.  Thus, 
expenditures under this integrated Council Program 
fall into four broad categories:  1) the direct program;  
2) supplemental mitigation expenses, which include 
the Action Plan and High-Priority projects described 
in footnote 7 of  this report;  3) capital expenditures, 
which are in excess of  $1 million and directed to 
projects such as fi sh hatcheries and large-scale land 
purchases; and  4) reimbursable and direct-funded 
expenditures, which constitute the portion of  costs 
Bonneville pays to the federal Treasury and, in a few 
instances, directly to the Corps of  Engineers and the 
Bureau of  Reclamation for operations and mainte-
nance of  facilities such as fi sh hatcheries.  For projects 
such as fi sh ladders and bypass systems at the fed-
eral Columbia and Snake river dams, the Power Act 

obligates Bonneville to pay an amount equal to the 
amount that hydropower is an authorized purpose 
of  the dams.  Currently, that amount averages 77.7 
percent for the Federal Columbia River Power System 
dams, and so Bonneville reimburses the federal Trea-
sury 77.2 percent of  the cost of  those projects.

For Fiscal Year 2008, Bonneville reported direct-
program expenditures of  $174.4 million.  The total 
includes obligations to program-related capital con-
struction projects of  $26.8 million8  and reimbursable 
project costs of  $62.2 million.9   Bonneville’s spend-
ing for anadromous fi sh totaled $102.7 million.  For 
resident fi sh, the amount was $31 million.  For wild-
life, the amount was $16.6 million.  Expenditures for 
anadromous fi sh projects amounted to 58 percent of  
direct-program spending.  Resident fi sh projects ac-
counted for 18 percent of  direct-program spending, 
and wildlife expenditures accounted for 10 percent.10   
The remaining 14 percent, or $23.9 million, was for 
Bonneville’s program support (also called program 
administration).  These costs are illustrated in Figure 
2 and Tables 1A and 3B.  Bonneville reported sys-
temwide fi sh and wildlife program support expendi-
tures of  $12.4 million in 2008.  These include costs 
such as data management that supports all programs.  
Internal program support ($11.5 million in 2008) 
includes contracted tasks such as program review and 
independent analysis, as well as Bonneville’s internal 
overhead such as personnel costs.

This report also includes information on Bonnev-
ille’s expenditures for wildlife habitat.  This includes 
total expenditures from 1978 through March 2009 
and breakdowns of  the expenditures by ecologi-
cal province, entities receiving funding, acres pur-
chased, and habitat units acquired (a habitat unit is 
the amount of  habitat necessary to support a single 
individual of  a species and varies in size by species; 
wildlife losses caused by the hydropower system are 
measured in lost habitat units).

8Capital projects are fi nanced over time with appropriated debt.  These projects include construction of fi sh hatcheries, fi sh and wildlife 
habitat improvements, and land purchases for wildlife.  Capital investments also include the “Associated Federal Projects” category, 
which includes Bonneville’s share of the cost of the projects in the U.S. Army Corps of Engineers’ Columbia River Fish Mitigation Pro-
gram.  These projects include, among others, fi sh-passage improvements at the federal dams, barge transportation of juvenile salmon 
and steelhead, research in the Columbia River estuary, and the effort to relocate Caspian tern nesting areas from the estuary to other 
locations in the Northwest.

9Reimbursable and direct-funded expenses in Fiscal Year 2008 include:  Lower Snake River hatcheries operations and maintenance, 
$19.4 million; Bonneville’s share of Corps of Engineers hydropower projects operations and maintenance costs, $34.49 million; Bonnev-
ille’s share of Bureau of Reclamation hydropower projects operations and maintenance, $4.3 million; and one half of the Power Council’s 
budget, $4.1 million (Bonneville assigns the other half of the Council’s budget to its Power Business Line).

10Wildlife expenditures are treated differently than expenditures for anadromous fi sh and resident fi sh.  Wildlife projects address habitat 
losses that have been calculated, by species, for each federal dam (or groups of dams within tributary subbasins).  The identifi ed losses 
only address the impacts of dam construction; losses attributable to dam operations have not been quantifi ed.  The Council, Bonneville, 
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11Section 4(h)(10)(C) of the Northwest Power Act directs the Bonneville Administrator to allocate expenditures attributable to fi sh and 
wildlife mitigation and enhancement among the various power and nonpower purposes in accordance with the accounting procedures 
used for the Federal Columbia River Power System (FCRPS).  Since 1995, Bonneville has taken credits for the portion of the expendi-
tures allocated to non-power purposes as a way to ensure that Bonneville’s customers pay only the power share of the fi sh and wildlife 
mitigation costs, as required by the Power Act.  Essentially, 4(h)(10)(C) is a “true-up” between Bonneville’s broader funding obligations 
and its narrower rate directives.  That is, the credits are treated as revenues and appear in Bonneville’s fi nancial statements as rev-
enues.  Bonneville applies the credit by reducing its annual payment to the U.S. Treasury by the amount of the credit.  Source:  BPA and 
4(h)(10)(C) “Fish”Credits factsheet, Bonneville Power Administration.

Power System Costs

The Council’s Program and the Biological Opin-
ions on Federal Columbia River Power System opera-
tions issued by NOAA Fisheries and the U.S. Fish and 
Wildlife Service specify hydropower dam operations 
for fi sh that also affect power generation.  These 
measures include river and dam operations to protect 
spawning and rearing areas for both anadromous and 
resident fi sh and to improve passage conditions at 
dams for juvenile salmon and steelhead.  Sometimes 
these operations require Bonneville to purchase power 
to meet loads while at other times Bonneville simply 
forgoes a revenue-making opportunity.  Regardless of  
how Bonneville handles the reduced generation, fi sh 
operations to comply with these federal requirements 
affect Bonneville rates for utility customers.  Purchas-
ing power to meet regional use adds to customer rates 
for use of  this power.  Also, compliance with these 
legal requirements, and others, limits the amount of  
revenue possible from an unrestricted operation of  
the hydropower system.  For reporting purposes, on 
an annual basis Bonneville determines both the power 
purchases and forgone revenues caused by fi sh opera-
tions and reports them as mitigation costs for impacts 
to fi sh and wildlife from operation of  the hydrosys-
tem.  The Council recognizes there is debate over the 
reporting of  these costs.  Nevertheless, this report 
includes forgone revenues and power purchases as 
reported by Bonneville.

How Bonneville calculates forgone rev-
enues and power purchases

During some months of  the year (most notably 
spring), the hydrosystem generates suffi cient power, 
even with fi sh operations, to both meet fi rm loads 
and generate surplus power.  During these months, 
the fi sh operations often reduce so-called “secondary” 
revenues from sales of  surplus power.  Bonneville calls 
these revenue reductions “forgone revenues.”  Among 
the many factors Bonneville considers in setting rates, 
one is the assumption of  a lower amount of  secondary 
revenue because of  how the river is operated for fi sh.

During other months of  the year, and under low 
water conditions, the hydrosystem does not generate 
enough power to meet fi rm loads and Bonneville must 
supplement through purchasing electricity from other 
suppliers.  When fi sh operations necessitate these addi-
tional power purchases to meet fi rm loads, Bonneville 
identifi es this increment as “power purchases for fi sh 
enhancement” in the fi sh and wildlife budget.

To calculate the annual power-generation share of  
forgone revenue and power purchases attributable to 
fi sh operations at the dams, Bonneville conducts two 
studies of  hydropower generation for the relevant fi s-
cal year.  One study includes all dam-operating require-
ments, including those for fi sh, and the other has no 
fi sh-enhancement requirements.  The differences for 
each month are calculated and applied to the corre-
sponding monthly actual Mid-Columbia Dow Jones 
wholesale electricity market prices.  Combined with 
assumptions of  the monthly power-demand load, this 
provides monthly estimates of  the forgone revenue 
and power purchases resulting from the fi sh-enhance-
ment operations.

In Fiscal Year 2008, the overall annual average 
difference between the two studies was 1,070 aver-
age-megawatts.  Of  this, about 563 average-megawatts 
contributed to the estimated $273.5 million in forgone 
revenue, and about 510 average megawatts contributed 
to the estimated $274.9 million in power purchases.  
Bonneville receives a credit under Section 4(h)(10)(C) 
of  the Northwest Power Act11  as reimbursement for 
the non-power share of  fi sh and wildlife expenditures, 
including these power purchases.  Non-power pur-
poses such as irrigation, navigation, and fl ood control 
comprise 22.3 percent of  the authorized purposes of  
the federal dams.  The credit to Bonneville is based on 
this percentage.  Table 1A of  this report includes the 
history of  these credits; the 2008 amount was $100.5 
million.  The effect of  the credit is to reduce the share 
of  fi sh and wildlife costs paid by electricity ratepay-
ers.  Table 1A also shows the grand total of  program 
expenses, forgone revenue, and power purchases as 
$875.8 million.  Applying the 4(h)(10)(C) credit ef-
fectively reduces the total program expenses, meaning 
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that ratepayers were responsible for $775.8 million and 
the federal government was responsible for $100.5 
million in Fiscal Year 2008.

Fish Runs and Fisheries
This report also includes data about salmon and 

steelhead runs in the Columbia River Basin in 2008, 
including a graphic depiction of  the Pacifi c Decadal 
Oscillation (PDO), a shifting temperature regime in 
the Pacifi c Ocean that is believed to affect the survival 
of  salmon and steelhead.12

The Council collected information on fi sh runs 
and fi sheries for this report from reports prepared by 
the Washington and Oregon departments of  fi sh and 
wildlife, NOAA Fisheries, the U.S. Army Corps of  
Engineers, the University of  Washington, and the Fish 
Passage Center.

Some of  the fi gures and tables are presented differ-
ently in this version of  the report than in past ver-
sions, refl ecting changes in how the state and federal 
agencies compile and report the information.  Ad-
ditionally, some information that was reported in past 
versions of  this report no longer is available.

More information about Columbia River Basin 
fi sh runs and fi sheries can be found at the following 
locations:
•  The “Columbia Basin Fish & Wild-
life Program Projects and Portfolios” 
site managed by Bonneville:  www.
cbfi sh.org

•  The “Status of  Fish and Wildlife 
Resources” website managed by the 
Columbia Basin Fish and Wildlife 
Authority:  www.cbfwa.org/sotr/

•  The website of  the Oregon Plan 
for Salmon and Watersheds, which 
includes a link to the 2005-2007 
Biennial Report:  www.oregon.gov/
OWEB/

12The PDO is a long-lived El Nino-like pattern of Pacifi c Ocean climate variability.  Major changes in Northeast Pacifi c marine ecosys-
tems have been correlated with phase changes in the PDO; warm eras have seen enhanced coastal ocean biological productivity in 
Alaska and inhibited productivity off the West Coast of the contiguous United States, while cool PDO eras have seen the opposite north-
south pattern of marine ecosystem productivity -- better conditions off the West Coast and poorer conditions in Alaska.  Cool periods 
tend to correspond with increased salmon and steelhead returns to the Columbia River Basin.  A time sequence of PDO shifts is shown 
graphically in Figure 12.  In the last decade or so, a cool PDO phase has dominated.  This may have contributed to the good salmon and 
steelhead returns of the early 2000s, and the sizable 2008 return, which was an improvement over the returns of 2005-2007.

•  The website of  the Pacifi c Coastal Salmon Recovery 
Fund:  www.nwr.noaa.gov/Salmon-Recovery-Plan-
ning/PCSRF/

•  The website of  the Washington Governor’s Salmon 
Recovery Offi ce:  www.governor.wa.gov/gsro/

•  The website of  the Northwest Forest Plan, 10-year 
report:  www.reo.gov/monitoring/reports/10yr-re-
port/watershed/index.shtml
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Source: Bonneville Power Administration

Source: Bonneville Power AdministrationSource: Bonneville Power Administration
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Figure 2
Direct Program

Expenditures by Species, 2008
Total:  $174,413,008$23,968,329, 

14%

$16,679,586, 
10%

$31,010,039, 
18%

$102,755,054, 
58%

Anadromous Fish

Resident Fish

Wildlife

Program Administration
(external & internal)

Figure 2: Direct Program Expenditures by Species, 2008
Total: $174.4 million

Source: Bonneville Power AdministrationSource: Bonneville Power Administration

Source: Bonneville Power AdministrationSource: Bonneville Power Administration

Total: $174.4 millionTotal: $174.4 million
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Figure 4A:  Ecological Provinces of the Columbia River Basin

Figure 4: Expenditures by Province, 2008

LOWER COLUMBIA, 
$3,719,790, 2%

MIDDLE SNAKE, 
$1,782,938, 1%UPPER SNAKE, $653,051, 

< 1%
MIDDLE SNAKE, 
$6,659,039, 5%

COLUMBIA GORGE, 
$5,336,398, 3%

COLUMBIA CASCADE, 
$5,634,292, 3%

BLUE MOUNTAIN, 
$9,380,167, 6%

MOUNTAIN COLUMBIA, 
$22,062,063, 14%

INTERMOUNTAIN, 
$21,567,550, 13%

MOUNTAIN SNAKE, 
$17,847,701, 11%

COLUMBIA PLATEAU, 
$29,160,056, 18%

COLUMBIA PLATEAU, 
$37,188,905, 27%

Total: $174.4 million

Source: Bonneville Power AdministrationSource: Bonneville Power Administration
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Source: Bonneville Power Administration
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Figure 6B:  Habitat Units Acquired, By Dam, Compared to 
losses, 1978-2008

See Table 6 for totals
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Figure 6A:  Grand Total
Habitat Units Acquired 1978-2008, Compared to Losses
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Source: Bonneville Power AdministrationSource: Bonneville Power Administration

Source: Bonneville Power Administration

* In Figures 7A and 7B, the amounts for Idaho Department of Fish and Game (IDFG), the Kootenai Tribe of Idaho, and the Kalispell Tribe have been adjusted from the amounts we 
reported in 2007.  This is because a software improvement at Bonneville allows for multiple sponsors of a single project to be reported separately rather than lumped together.  In this 
year’s report, the three sponsors of the Albeni Falls Dam mitigation project are reported separately rather than collectively under IDFG.  Thus, the IDFG amounts in both fi gures are year’s report, the three sponsors of the Albeni Falls Dam mitigation project are reported separately rather than collectively under IDFG.  Thus, the IDFG amounts in both fi gures are 
smaller in this year’s report than in last year’s report, and the amounts for the Kootenai and Kalispell tribes are larger.smaller in this year’s report than in last year’s report, and the amounts for the Kootenai and Kalispell tribes are larger.



16 Eighth Annual Report on Expenditures of the Bonneville Power Administration

Source: Bonneville Power Administration

Source: NOAA Fisheries
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Source: Fish Passage CenterSource: Fish Passage Center
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Figure 12:  Ocean Temperature Cycles, January 1900 through December 2008
Source:  University of Washington Joint Institute for the Study of the Atmosphere and Ocean

According to researchers at the University of Washington, the “Pacifi c Decadal Oscillation” (PDO) depicted in this fi gure 
is a long-lived El Nino-like pattern of Pacifi c Ocean climate variability.  The PDO is different from El Nino, however, in two 
important ways.  First, the 20th Century PDO “events” persisted for 20-30 years, while typical El; Nino events persisted for 
six to 18 months.  Second, the PDO appears to affect primarily the northern Pacifi c Ocean, while El Nino appears to affect 
primarily the southern Pacifi c.  Major changes in Northeast Pacifi c marine ecosystems have been correlated with phase 
changes in the PDO; warm eras have seen enhanced coastal ocean biological productivity in Alaska and inhibited produc-
tivity off the West Coast of the contiguous United States, while cold PDO eras have seen the opposite north-south pattern 
of marine ecosystem productivity -- better conditions off the West Coast and poorer conditions in Alaska.  Currently, the 
North Pacifi c is in a cool period, one that researchers at the University of Washington believe will last through the spring 
and into the summer of 2010, at least.
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Table 1 Total Expendictures 1978-2008, in $ millions.
Tables
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Table 2 Expendictures by Species 1978-2008
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Table 3A Expenditures by Category

This information has been made publicly available by BPA in March 2009 and does not contain BPA-approved Agency Financial Information.

$12,141,926$12,141,926

Table 3B Program Support and Area for FY 2008

This information has been made publicly available by BPA in March 2009 and does not contain BPA-approved Agency Financial Information.
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Table 4 Expenditures by Province

This information has been made publicly available by BPA in March 2009 and does not contain BPA-approved Agency Financial Information.
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Table 5 Expenditures by Contractor Types

This information has been made publicly available by BPA in March 2009 and does not contain BPA-approved Agency Financial Information.
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*Amount refl ects pro-rated share as one of four co-sponsors of the Albeni Falls mitigation project.

This information has been made publicly available by BPA in March 2009 and does not contain BPA-approved Agency Financial Information.

*

*

*
*

*

*
*
*
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Table 8: Wildlife Acquistion and Costs by Province, 1978 Through March, 2009

This information has been made publicly available by BPA in March 2009 and does not contain BPA-approved Agency Financial Information.
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Table 8: Wildlife Acquistion and Costs by Province, 1978 Through March, 2009

This information has been made publicly available by BPA in March 2009 and does not contain BPA-approved Agency Financial Information.

289,709           $105,944,534289,709           $105,944,534
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Table 9: Juvenile Salmon and Steelhead Survival Percentage, Lower Granite Dam to Bonneville Dam, 
1966 Through 2008

Source: NOAA Fisheries
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Table 10  Salmon and Steelhead Passing Bonneville Dam, 1938-2008 (continued on next page).Table 10  Salmon and Steelhead Passing Bonneville Dam, 1938-2008 (continued on next page).

Source: Fish Passage Center
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Table 10  Salmon and Steelhead Passing Bonneville Dam, 1938-2008 (continued).

TotalTotal
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Source: Fish Passage Center
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